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Towards sustainable parasite control practices in livestock production with emphasis in Latin
America

A. N. Henrioud
Direccién de Laboratorios Veterinarios (DILAVE), Ruta 8, Km 17.500 Montevideo, Uruguay
Tel. +598-2221063; Fax +598-2221157. Email: armando.nari@gmail.com

Endo and ectoparasites of domestic ruminants directly or indirectly contribute to reduce sustainability affecting Food Security in
subsistence or small scale farming systems, Food Safety (Food Borne diseases and pesticide residues), Environment
(pesticides pollution and ecotoxicity) and farmer’s equity (limited or uneven access to relevant technical information/training).
This is especially true for some regions of Latin America where there still are huge areas of natural grazing land for cattle, sheep
and goats. Sustainable parasite control is not an absolute concept given the different regions and productive systems of the
world and therefore, could have different level of farmer’s adoption and impact. This article develops a conceptual framework to
better understand how far is each region or country from attaining a reasonable increase in animal production while preserving
sustainability. Within this context the capacity to prioritize the target parasites species for control according to local epidemiology
and production system, the early diagnosis and monitoring of parasite resistance as well as the availability of well trained field
professionals acquire here a major role creating an enabling environment for present and future decision support systems
approach. Until new and different ways of controlling parasites become available; the challenge is to utilize Good Animal
Husbandry Practices and IPM principles in a pragmatic way allowing the rational use of pesticides.




Nanomedicine: novel approaches in human and veterinary therapeutics

J. M. lrache
Department of Pharmaceutics and Pharmaceutical Technology, School of Pharmacy, University of Navarra. 31080-Pamplona,
Spain.

Background: Nanomedicine can be defined as the application of nanotechnology to the prevention and treatment of diseases
as well as for diagnosis purposes. In this context, the development of various types of drug-carrier nanodevices offers new
strategies for targeted drug delivery.

Methods: This review is divided in two different parts. The first one summarizes the main types of nanomedicines developed in
the past few decades, including drug nanocrystals, polymer therapeutics, lipid-nanosized drug delivery systems and polymeric-
nanosized drug delivery systems. The second part of our review is devoted, more specifically, to the presentation of polymeric
nanoparticles. Here, we discuss various aspects of nanoparticle formulation, characterization, behaviour in the body and some
of their potential applications.

Results: More particularly we present some approaches for the treatment of cancer, treatment of infectious diseases and the
potential of these nanoparticles as adjuvants for vaccination purposes. The rationale of using nanoparticles for tumor targeting is
based on the deliver of the anticancer drug in the vicinity of the tumor, minimising the secondary effects and the toxicity
associated to drug widespread to healthy organs or cells. On the other hand, the control of infectious disease is a key area in
health, and consequently very good considered in the nanomedicine praxis. For treatment, pathogens may reside in different
habitats, intracellular, extracellular or both and this aspect will condition the rational for the use of any type of nanoparticles. For
prophylaxis, nanotechnology offers new alternatives to produce new adjuvants, more convenient to use, safer and easy to
administer than the classical ones. Furthermore, the new adjuvants based on nanoparticles may be susceptible to be used even
through mucosal routes.

Summary: The introduction of nanotechnology in the pharmaceutical field has revolutionized the possibilities for drug delivery,
increasing the possibilities for the emerging of new treatments with a higher specificity and lower secondary effects.




Plenary: Molecular diagnosis of infections and resistance in veterinary and human parasites

P. W. Hunt
CSIRO Livestock Industries, Armidale, Australia

Since 1977 >2000 research papers described attempts to detect, identify and/or quantify parasites, or disease organisms carried
by ecto-parasites, using DNA-based tests and 149 reviews of the topic were published. Despite this, only a few DNA-based tests
for parasitic diseases are routinely available, and most of these are optional tests used occasionally in disease diagnosis.
Malaria, trypanosomiasis, toxoplasmosis, leishmaniasis and cryptosporidiosis diagnosis may be assisted by DNA-based testing
in some countries, but there are very few cases where the detection of veterinary parasites is assisted by DNA-based tests. The
diagnoses of some bacterial (e.g. lyme disease) and viral diseases (e.g. tick borne encephalitis) which are transmitted by ecto-
parasites are more commonly use DNA-based tests, and research developing tests for these species makes up almost 20% of
the literature.

Other important uses of DNA-based tests are for epidemiological and risk assessment, quality control for food and water,
forensic diagnosis and in parasite biology research. Some DNA-based tests for water-borne parasites, including
Cryptosporidium and Giardia, are used in routine checks of water treatment, but forensic and food-testing applications have not
been adopted in routine practice. Research, including epidemiological research, makes the widest use of DNA-based
diagnostics, delivering enhanced understanding of parasites and guidelines for managing parasitic diseases.

Despite the limited uptake of DNA-based tests to date, there is little doubt that they offer great potential to not only detect,
identify and quantify parasites, but also to provide further information important for the implementation of parasite control
strategies. For example, variant sequences within species of parasites and other organisms can be differentiated by tests in a
manner similar to genetic testing in medicine or livestock breeding. If an association between DNA sequence and phenotype has
been demonstrated, then qualities such as drug resistance, strain divergence, virulence, and origin of isolates could be inferred
by DNA-based tests. No such tests are in clinical or commercial use in parasitology and few tests are available for other
organisms.

Why have DNA-based tests not had a bigger impact in veterinary and human medicine? To explore this question, technological,
biological, economic and sociological factors must be considered. Additionally, a realistic expectation of research progress is
needed. DNA-based tests could enhance parasite management in many ways, but patience, persistence and dedication will be
needed to achieve this goal.
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SESSION A
Keynote Lecture

* Challenges of nematode control in ruminants: Focus on Latin America - M. B. Molento

Oral Comunications

¢ Estimating the diagnostic parameters specificity and sensitivity for faecal egg count reduction tests - R.J. Dobson

« Epidemiological study of gastro-intestinal nematodes of sheep in Uruguay Prevalence and seasonal dynamics - D. Castells

+ The epidemiological consequences of resistance to Teladorsagia circumcincta in grazing sheep as assessed using a
mathematical model - Y. Laurenson

* Effect of parasitism on bodyweight and reproductive performance in adult sheep - W. E. Pomroy

* Parasite control in organic fattening system in a temperate area of Argentina - C. Entrocasso

+ Investigating the feasibility of targeted selected anthelmintic treatment in first season grazing calves on Scottish organic and
conventional dairy farms - A. Jackson

e Cooperia punctata: Effect on cattle productivity? - B. Stromberg

¢ Treatment and Progression of Nematode Parasitisms in Feedlot Cattle - T. A. Yazwinski

Posters

 Dynamic of inhibition-desinhibition of Ostertagia ostertagi in a natural grazing production system - C. A. Fiel

¢ Administration of long-acting moxidectin to pre-pubertal ewe-lambs results in improved reproductive performance - G.C.
Fthenakis1

¢ Coprological prevalence of gastrointestinal helminths in South American camelids from the Northwest of Argentina - M. M.
Cafrune

¢ Longitudinal Study of Gastrointestinal Worm Burdens in First Season Grazing Calves on Scottish Organic and Conventional
Dairy Farms - A. Jackson

¢ Anthelmintic efficacy of 2.5% w/w quebracho condensed-tannins (CT) extracts in sheep infected with gastrointestinal
nematodes - J. Schapiro

* Dynamics of Fecal Eggs Shedding of Trichostrongyles Nematodes in Cow Herds of the Southeast of Céordoba (Argentina) - C. O.
Descarga

¢ A Preliminary Study Using Effective Microbes for Worm Control in Goats in Malaysia - P. Chandrawathani

+ ParaCalc® - a novel tool to evaluate the economic importance of worm infections on the dairy farm - J. Charlier

+ Sheep infected with gastrointestinal nematode parasites consume more medicated feed block - F. Fishpool

« Ovicidal and larvicidal activity of the crude extracts from Phytolacca icosandra against Haemonchus contortus - M.M. Hernandez-
Villegas

* Gastrointestinal parasite control measures in use within the Central Tablelands of New South Wales - A. Carr

¢ Parasites in buffaloes — Corrientes, Argentina - O. Racioppi

¢ Controlling resistant nematodes in dairy sheep: a balance between drug efficacy and milk residues - J. Sallovitz

¢ Phenotypic characterisation of two nematodes isolates obtained from an anthelmintic resistance survey on Scottish cattle
farms - D. Bartley

¢ Strategic drenching program in Organic Farming in the Czech Republic - E. Vernerova

« Efficacy of an energy block containing Duddingtonia flagrans in the control of gastrointestinal nematodes of sheep - M. F. Sagtiés

¢ Soy protein polymers as controlled release system of fungi nematophagous to the control nematode para sites in ruminants -
M. F. Sagiiés

¢ Study of inhibition-desinhibition of Ostertagia ostertagi under simulated grazing periods in the Centre - Eastern Province of
Buenos Aires - J. F. Gélvez

* Detection of the B-tubulin Phe200Tyr allele in Haemonchus placei populations isolated from cattle in Minas Gerais, Brazil - B.
S.A.F. Brasil

* Nematode egg counts during the first postpartum month is a useful tool for milk production prediction in grazing Holstein cows
- M. E. Mejia

* Circulating IGF-1 levels and mammary gland development in antiparasitic treated and untreated prepubertal Holstein heifers -
A. Perri

¢ Interactions between gastrointestinal nematodes and subclinical mastitis in low-input dairy sheep management systems in
Greece - N. Tzanidakis

¢ The effect of the ambient temperature on the development and survival of the infective stage larvae of Cooperia oncophora -
C.W. Sauermann

¢ Larval challenge does not cause production loss in sheep given continuous anthelmintic treatment - G. Kelly

¢ Accuracy and Precision of Sampling for Worm Egg Count Estimates - L. Kahn
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The effect of four-weekly eprinomectin treatment on milk production in seasonally-calving pasture-based dairy cattle - W. A.
Mason

Influence of the order of evaluation of sheep and goat conjunctiva by people under training on FAMACHA System - F. Rosalinski-
Moraes

Targeted selective treatments of first season grazing cattle - J. Héglund

Ivermectin and Moxidectin Resistance Factor in Cooperia spp. in Beef Cattle in Mato Grosso do Sul, Brazil - F. de A. Borges

Risk factors in the development of bovine anthelmintic resistance in the Pampeana Region of Argentina - S. L. Cristel
Gastrointestinal parasitism in small ruminants on small farms, in the Caatinga biome of the state of Bahia, Brazil - M. A. Ornelas-
Almeida

Soil moisture influences the moisture content of sheep faeces - K. Saad

Control of the periparturient rise in faecal Teladorsagia circumcincta egg output of ewes using moxidectin 2% w/v injection -
D. J. Bartram

Efficacy of Zolvix (monepantel) in sheep against gastro-intestinal parasites resistant to currently available anthelmintics - P.
Rolfe

Efficacy and pharmacokinetics of Zolvix (monepantel) against gastro-intestinal parasites in goats - P. Rolfe

Toxicity of Bacillus thuringiensis proteins against the blood-feeding nematode Haemonchus contortus - M. E. Lopez-Arellano
Re-evaluation of Efficacy against Nematode Parasites and Pharmacokinetic of Topical Eprinomectin in Cattle - S. Rehbein
Effects of a protein supplement and anthelmintic treatment on communally grazed Tswana goats naturally infected with
gastrointestinal nematodes - F. R. Bakunzi

Monepantel against arrested gastrointestinal nematode larvae in sheep - H. Sager

Parasite migration and mucosal antibody levels in two Canarian sheep breeds showing differential resistance to Haemonchus
contortus - J. F. Gonzélez

Identification of Gastrointestinal Nematodes in Crossbreed Goats with Different levels of Resistance - L. Giotto Zaros
Evaluation of methods of control gastrointestinal nematodes in sheep herd - H. Rocha de Medeiros

Low and high FEC sheep productive performance under extensive grazing conditions - M. V. Benavides

Alternanthera pungens and Colletia paradoxa, as Potencial New Anthelmintic Parasitics - J. Saldafia

Effect of plant protein source on periparturient resistance to parasites in ewes - P. Sakkas

Effect of feeding Santa Cruz sheep with nutritional pellets containing Duddingtonia flagrans chlamydospores in the reduction of
Haemonchus contortus (L3) in feces - P. Mendoza de Gives

Comparison of an individual versus a composite sampling method for counting gastrointestinal nematode eggs in sheep feces -
C. Guerrero-Molina

Prevalence of anthelmintic resistance in gastrointestinal parasites of South American camelids in the Southeastern United
States - B. Storey

Efficacy of avermectins against naturally acquired intestinal nematodes in Girolando calves from a commercial herd in Vale do
Mucuri, southeastern Brazil - M. do S. Veloso Leite Ferraz da Costa

Efficacy of a Limonen Formulation in Sheep Artificially Infected with Haemonchus contortus - A. C. S. Chagas

Strategic integrated control of Haemonchus contortus in sheep in Passo Fundo, Southern Brazil - M. I. B. Vieira

Correlation between Famacha and Packed Cell volume in Crossbred Goats with Different Levels of Resistance - L. da Silva Vieira
Experimental cross infection of Haemonchus contortus from sheep to cattle - M. Guzman

Macrocyclic lactone resistance in an isolate of ovine Trichostrongylus colubriformis from North Queensland - M. Knox

The use of Stylosanthes guianensis cv. Mineirdao and Medicago sativa hays to control gastritestinal nematodes in feedlot lambs
- D. Sobreira Rodrigues

In vitro effect of Tagetes minuta and Mentha villosa decoctions on eggs and larvae of Haemonchus contortus - I. T. F. Macedo
Development of real-time RT-PCR procedure to determine the relative expression of interferon gamma in response to
Haemonchus contortus infection in Pelibuey lambs localized in tropical areas - E. Lépez-Arellano

Influence of Gastrointestinal Nematodes of quality lamb (Ovis aries) meat - S. Valledor

Selection of ewes with low and high trichostrongylids eggs count in Argentina - J. Romero

Evaluation of the eggs development of Trichuris vulpis at laboratory conditions - M. L. de A. Rodrigues

Efficacy of Monepantel against multiple anthelmintic resistant nematodes of sheep in the subtropical area of Argentina - P.
Steffan

Safety and Endoparasitic Activity of a New Molecule (Aurixazole) in Cattle - A. J. Costa

Risk factors for the development of bovine anthelmintic resistance in Argentina - V. H. Suarez
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Challenges of nematode control in ruminants: Focus on Latin America

M. B. Molento", F. Fortes', D. Pondelek’, F. de Almeida Borges?, A. C. de Souza Chagas?®, J. F. de J. Torres-Acosta®, P.
Geldhof®
' Laboratdrio de Doengas Parasitarias, Universidade Federal do Parana, Curitiba, Brazil, 2 Departamento de Medicina
Veterinaria, Universidade Federal do Mato Grosso do Sul, Brazil, 3 Laboratorio de Sanidade Animal, Embrapa Pecuaria
Sudeste, Brazil, * Facultad de Medicina Veterinaria y Zootecnia, Universidad Auténoma de Yucatan, México, 5 Department
of Virology, Parasitology and Immunology, Gent University, Belgium

Gastrointestinal nematodes (GIN) of ruminants (cattle, sheep and goats) are ubiquitous and can cause severe injuries to
infected animals and significant losses in farming revenues. GIN are able to survive severe environmental and host
conditions, but mankind has developed a number of ingenious methods for parasite control. The commerce and use of
modern anthelmintic drugs with a broad spectrum of activity has been a solid tool for nearly 40 years but the continuous use
of these drugs, however, has led to the selection of populations of drug-resistant worms worldwide. At present, the ever-
growing agricultural systems in Latin America are facing many challenges and cannot rely on the far-reaching objective of
parasitic elimination from the host or the environment. The lack of extensive programs for monitoring drug resistance
exacerbates the negative consequences of reduced efficacy, which is evident in some areas with the increase in mortality
rate even after treatment. Experts agree that new schemes of parasitic control are needed and should be based on the
strategy of targeted selective treatment where affected hosts are identified and treated accordingly. In this article, we will
focus our discussion on the challenges for the control of GIN in Latin America by 2020 imposed by reduced drug efficacy.
We will evaluate phenotypic and molecular markers, methods for single-animal evaluation, and the implementation of
schemes for anthelmintic treatment that address parasites in refugia.




Estimating the diagnostic parameters specificity and sensitivity for faecal egg count
reduction tests

R.J. Dobson'; B.C. Hosking?; P.A. Stein?
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Background: The faecal egg count reduction test (FECRT) is the primary tool for estimating anthelmintic efficacy and
diagnosing drug resistance. However, only one review of its ability, in sheep, to correctly diagnose susceptibility i.e.
specificity (Sp) and correctly diagnose resistance i.e. sensitivity (Se) has been published.

Methods: Data sets, from experimental infections, where drug efficacy was determined by both controlled slaughter studies
(the gold standard) and FECRT were used to the estimate Sp and Se of the FECRT. There were 35 and 17 susceptible and
resistant cases, respectively. Of these cases 24, 11, 4, 4 and 9 had efficacies of 100%, <100 to 95%, <95 to 90%, <90 to
60% and <60%, respectively. Nine of the sets were from cattle and the remainder from sheep, covering 10 nematode
species. FECRT efficacy was estimated by (1) pre- and post-treatment egg counts of the same animals and (2) post-
treatment egg counts of control and treated animals.

Results: For both FECRT methods Sp was 100% i.e. all susceptible cases were correctly diagnosed as susceptible. Correct
diagnosis of resistance (Se) was 94% and 88% for FECRT methods (1) and (2) respectively.

Conclusions: The high Sp and Se observed here for the FECRT methods were based on experimental infections and
probably represent the best possible values, in the field lower values could be expected. Similar estimates were made by
McKenna (2006, N.Z. Vet. J. 54, 365-366) for FECRT in sheep. However, FECRT in cattle and horses from the field are
likely to have reduced precision because of low counts, highly aggregated distributions of counts and small group sizes for
horses; this will be discussed in relation to the best estimates of confidence limits for efficacy.




Epidemiological study of gastro-intestinal nematodes of sheep in Uruguay
Prevalence and seasonal dynamics
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Helminth parasites are one of the most important causes of productivity losses in sheep livestock in Uruguay. The previous
epidemiological information was obtained partially during the 50's and a complete study carried out in 1974. The
development of anthelmintic resistance, changes in production systems, global warming, among others, requires an update
in the epidemiological inventories. The study was carried out in 6 farms distributed throughout the country from March 2007
to March 2009. Every 45 days, 12 helminth-free tracers lambs (n=192) grazing with the main flock of the farm and them
were slaughtered for worm count. In two farms previous an after the grazing period the tracers were maintained in housed
pens free of helminth infections to study hypobiosis . Cumulative mean worm burden was 3936 with maximum of 9824
(Variation Coefficient V.C. = 0.63) in May 2007 and minimum of 667 (V.C. = 0.60) in February 2008. Overall seasonal
dynamics showed a clear peak of nematodes in autumn (2007 and 2008). Haemonchus contortus (35.1%) and
Trichostrongylus colubriformis (31.9%) were the most abundant species (67% of total), followed by Trichostrongylus
axei(10.3%), Nematodirus spathiger (7,7%), Cooperia sp. (7.5%) and Teladorsagia circumcincta (4.8%). There was a low
intensity of Strongyloides papillosus (1,6%), Trichuris ovis (0,6%) and Oesophagostomun venulosum (0,5%). Highest counts
of H. contortus were observed in autumn and the lower counts in winter, whilst the largest numbers of T. colubriformis and
T.axei were observed in winter. In winter 35 to 75% of H. contortus were found as larvae stages (Hypobiotic). In conclusion,
the relative abundance of the main gastrointestinal nematodes species of sheep an their seasonal dynamics, were updated
in Uruguay. In agreement to the previous information Haemonchus sp. and Trichostrongylus sp. were the most abundant
genera. Seasonal dynamics show a peak of Haemonchus contortus in autumn and Trichostrongylus sp. in winter.




The epidemiological consequences of resistance to Teladorsagia circumcincta in grazing
sheep as assessed using a mathematical model
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Introduction: A mathematical model was developed to address the consequence of sheep nematode resistance on the
epidemiology of parasite dispersion. The model was used to explore separately the impact of initial larval pasture
contamination level and the impact of sheep resistance on subsequent pasture contamination.

Method: To investigate the impact of initial pasture contamination level, a population of immunologically naive lambs was
modelled grazing on a medium quality pasture, initially contaminated with 1000, 3000 or 5000 Teladorsagia circumcincta
larvae per kg DM grass from weaning to slaughter. To explore the impact of resistance status, the 10% most (R) and the
10% least (S) resistant lambs from the modelled population were grazed separately on a pasture with an initial
contamination of 1000 larvae per kg DM grass, and predicted pasture contamination was compared to that of the entire
population grazed on a pasture with the same initial contamination level.

Results: As expected, the pasture contamination increased with increasing levels of initial larval contamination. For the
1000, 3000 and 5000 larval contamination levels the average predicted pasture contamination (larvae/kg DM grass) were
1670 (maximum = 2481, day 77), 2336 (maximum = 3218, day 56) and 2966 (maximum = 4068, day 50), respectively. For
the investigation into sheep resistance, large differences were predicted for pasture contaminations between the R and S
groups, and these differences increased as the grazing season progressed. The average pasture contamination predicted
(larvae/kg DM grass) for R and S were 555 (maximum = 916, day 43) and 3365 (maximum = 5909, day 94), respectively,
compared to 1670 (maximum = 2481, day 77) for the entire population. The predicted pasture contaminations (larvae/kg DM
grass) at slaughter, for the same groups, were 137, 4697 and 1436, respectively.

Conclusions: Both initial pasture contamination level and sheep resistance have large impacts on predicted pasture
contamination. Further, the effect of resistance status of sheep on pasture contamination increased with time.




Effect of parasitism on bodyweight and reproductive performance in adult sheep
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Background: The effects of parasitism in adult sheep in New Zealand are poorly understood.

Methods: To estimate the production benefits of targeted anthelmintic treatment of ‘light’ ewes, 500 ‘light’, mixed-age ewes
(average weight 50-51kg) were selected soon after weaning (January), in both 2008 and 2009. They were individually
identified and 250 randomly selected ewes were then treated with a BIONIC® capsule (Merial NZ Ltd) which releases
albendazole and abamectin in combination continuously over approximately 100 days. The 500 Romney cross-breed ewes
were managed as part of a larger flock of 2500 ewes. Bodyweights and faecal egg counts (FECs) with pooled larval cultures
by treatment group were measured at the beginning of the trial period (January), before mating (March) and at ultrasound
pregnancy scanning (June). A different set of ewes were selected in 2009.

Results: In January the FECs were low (mean 120 eggs/g) in 2008 and zero in 2009 (reflecting recent anthelmintic
treatment of all ewes). By March (whilst the capsule was still active) the mean FECs in the untreated control ewes had
increased to 792 (range 0 - 8650) eggs/g in 2008 and 726 (range 0 — 12300) eggs/g in 2009. Haemonchus was the
dominant genus. Low numbers of worm eggs were also found in the capsule-treated ewes, mean 41 eggs/g in 2008 and 36
eggs/g in 2009. By June (at least 60 days after expiry of these capsules) the mean FECs of all groups had reduced,
although the capsule-treated ewes had slightly lower mean counts; (capsule-treated 49 eggs/g, control 91 eggs/g (p<0.05) in
2008 and capsule-treated 53 eggs/g, control 111 eggs/g (p<0.01) in 2009). Treating ‘light’ ewes in January, soon after
weaning, using a combination anthelmintic capsule resulted in small gains in liveweight ranging from 1 — 2 kg. Whilst the
pregnancy rate was similar between both groups in both years the scanning percentage was increased by 8% (p=0.09) in
2008 and by 13% in 2009 (p<0.01) reflecting an increase in multiple pregnancies in treated ewes.

Conclusions: These results highlight the loss of production that can be seen in these ‘light’ ewes that results from parasites
and indicates that control of parasites by some sustainable means will likely improve productivity from these sheep.




Parasite control in organic fattening system in a temperate area of Argentina

C. Entrocasso ', M. Lloberas !, S. Guaita ',
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Gastrointestinal parasites are well known to produce severe losses in fattening cattle of Argentina. The excessive use of
drug applied without epidemiological knowledge lead to an increase in anthelmintic resistance. Rational use of drugs avoid
resistance and food-environmental contaminations. .

The aim of this work was to develop a parasite control program according with organic rules in a sustainable fattening cattle
production, minimizing use of drugs.

A paddock of 18 ha was divided in two of nine (A and B), with degraded perennial pastures was used. Each paddock had
four months of grazing and eight of resting, from August 2004 till December 2008. Excess of grass was harvested for hay No
grazing animals during summers and grain supplementation in winter time was needed. This parasitological management
was required after a sever clinical parasitosis appeared in winter 2004. The “agronomist judgment” on grazing system, used
several years before, with many plot rotations and allowed to reach heavy larval burden. Paddock A were grazed from April
to August, without plot rotations allowing pasture selection, and paddock B from August to December using few plot rotations
in spring.

Forty to fifty weaned calves of six to eight month of age were used each year, depending on grass availability at start in April
(autumn).

Strategic supplementation with grain and hay during winter, under organic rules, was applied.

Food quality, grass and larval availability (L 3/kgDM) and fecal samples (epg) from calves, were taken every 21-30 days.
Anthelmintic treatment was applied based on risk evaluations with animal, parasite, grass dates and weather conditions.
Statistic analysis was made using Glimix procedure of SAS, including year effect.

Heavy pasture infestations (9900 L3/kgDM) in paddock A and clinical parasitosis in calves occurred during winter 2004.
Change in grass management with strategic treatment (levamisole) had to be applied in August with permanent parasite
surveillance from there. No following problem was found, being significant less larval count ranking from 5 to 572 L3/kg DM
during years 2005-2008.

The egg count (epg) in 2004 reach an annual average of 160 (0-784) and from 93 to 34 in following years (0-210). The grass
and animals management was appropriated for good animal productions terms (500-600 gr/d/an) considering food offered
with one treatment in five years.




Investigating the feasibility of targeted selected anthelmintic treatment in first season
grazing calves on Scottish organic and conventional dairy farms
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Background: Adequate control of gastrointestinal parasitism can be achieved using highly effective anthelmintics and
grazing management. However, there is interest in alternatives to the programmed use of anthelmintics in order to optimise
efficacy and to reduce selection for resistance. Targeted selective treatment (TST) has been evaluated in small ruminants.
TST is based on treating only a proportion of a group of animals that will benefit the most from anthelmintic treatment; thus
leaving a pool of unselected parasites in an untreated group. In order for TST to be successful, there must be reliable
markers or a system that identifies the individuals requiring treatment. This study aimed to investigate the feasibility of a TST
approach for use on first season grazing calves (FSG) under both organic and conventional management.

Methods: All FSG (total n=105) from three dairy farms (2 organic, 1 conventional) were recruited in central and south west
Scotland in 2010. At each visit calves were body condition scored and their weight estimated with girth bands. Blood and
faecal samples were collected for measuring faecal egg counts (FEC) and serum pepsinogen. At 8 weeks post-turnout
calves that had an average growth rate of <0.75kg/day since turnout were treated with eprinomectin topically. The other
calves in the group were left untreated. At 12 weeks post-turnout calves that had an average growth rate of <0.75kg/day
since the last visit were treated with eprinomectin only if they had not been treated previously. At the end of the grazing
season, growth rate data were compared to calf performance on these farms over the previous grazing season.

Results: Across all farms, approximately 50% of FSG were treated at 8 weeks post turnout. At 12 weeks post turn out the
percentage treated varied by farm. Following a TST approach resulted in improved live weight gain (LWG) with less
anthelmintic treatments on both organic farms compared to previous years, however, end of season pepsinogen levels were
high. FEC did not correlate with LWG. This study suggests that TST based on rate of daily live weight gain may have a
useful role in organic livestock systems.




Cooperia punctata: Effect on cattle productivity?
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Cooperia spp. have become the most prevalent parasite in US cow/calf operations as observed in the NAHMS Beef
Cow/Calf survey in 2008. This is at least in part due to the widespread use of endectocides that have minimal activity
against these parasites. The effects of Cooperia spp. on cattle productivity are largely unknown, and this study was
conducted to assess such effects. Two hundred calves (average weight 460 Ib) were acquired from northwestern Arkansas
and northeastern Oklahoma and were vaccinated and dewormed upon arrival. Animals were preconditioned for
approximately one month and fed a standard growing ration throughout the study. At 4 weeks, all calves were dewormed a
second time, re-vaccinated, moved to pens equipped with GrowSafe® system feed bunks and given an additional week to
acclimate. Calves were randomly divided into two groups (n=80) and each group was further divided into two replicate pens
(n=40). On day 0 and 14, two pens were orally inoculated with a gavage of 1X10° and 0.825X10° Cooperia punctata
infective larvae, respectively, with the control pens receiving a similar volume of tap water. Data collected included biweekly
fecal egg counts, daily individual feed consumption and weight gain over the 60 day test period. The presence of Cooperia
punctata (>99%) was confirmed by necropsy on days 35 and 60 post infection (Pl) in a subset of animals. Egg counts were
positive by day 14 Pl and remained at levels similar to values seen in field studies. The sham-treated group gained weight
7.4% more rapidly (p = 0.02) than inoculated animals (3.24 Ib vs 3.0 Ib ADG, respectively). The inoculated animals also
consumed 1.5 Ib (DMI) less compared to sham treatment (p = 0.02). Data suggested that C. punctata has a deleterious
affect on both appetite and nutrient uptake or utilization. Mesenteric lymph nodes were increased in size and the small
intestinal mucosa was thickened with an increased amount of mucus. The most prominent histological changes in the small
intestine involved mild to moderate numbers of intraepithelial lymphocytes (IEL) and globule leukocytes as well as
aggregates of eosinophils within the lower lamina propria. Treatment of one group (n=40) of infected calves with an
endectocide did not remove the parasites (FECRT = 8.8%), while treatment of the other group with a benzimidazole was
effective (FECRT = 98.1%).




Treatment and Progression of Nematode Parasitisms in Feedlot Cattle
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Nematode parasitisms of feedlot cattle is one of the least investigated conditions in large animal parasitology. Additionally, it
is during this phase of production that the most expensive tenure of the animal is occurring; a time when parasitisms can be
most economically detrimental and when parasiticide effectiveness should be of greatest spectrum and degree. To
investigate the above, 100 animals were selected at random from approximately 2000 animals received during a 5 day
period at a feedlot in east-central California. Also by random selection, 92 of the 100 animals received a generic, injectable
preparation of ivermectin (0.2 mg kg'BW) combined with clorsulon (2.0 mg kg"BW). The remaining 8 animals were left as
untreated controls. At two weeks post-treatment, the 8 control and 8 randomly-selected treated cattle were shipped to
Arkansas for continued housing in dry lot; with animal harvest and nematode quantifications at approximately 6 weeks post-
treatment. At the end of feedlot (25/Feb/2011), nematode quantifications were performed on 9 animals selected at random
from the remaining 84. Fecal samples were obtained from the study animals at pre-treatment and again periodically post-
treatment for the determination of EPG and coproculture L3 counts. Based on fecal egg count reductions, no evidence of
anthelmintic effectiveness was observed for any patent nematode genus. For the animals sacrificed at 6 weeks post-
treatment, nematocidal efficacies of 0%, 30% and 48% were recorded for adult burdens of Cooperia (punctata and
oncophora), Ostertagia ostertagi and Haemonchus placei. No significant infections by immature stages were present in the
above animals. At the time of this writing, nematode counts had not been performed on the cattle harvested at the end of
feedlot. At the time of delivery to the feedlot, 95% of the animals were patent for nematode infections (average EPG of 62).
At 120 days into feedlot, only 35% of the animals remained patent (average EPG of 2); this, despite the relative lack of
efficacy for the endectocide used at receiving.




Dynamic of inhibition-desinhibition of Ostertagia ostertagi in a natural grazing production
system
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From September 2006 to March 2007, was determined the seasonal incidence of the most common gastrointestinal
nematodes and particularly for Ostertagia ostertagi the period during which the inhibition-desinhibition was greater. A group
of twelve calves called “permanent or collectors” were introduced to grazing conditions. The calves were kept under
continuous grazing natural pasture and subsequently were withdrawn in monthly pair and were were housed and fed hay
free of parasites and water ad libitum. The calves in pairs were slaughtered on day 15 post housed period. At the time of
slaughter animals were sampled for fecal egg count per gram (EPG), and were obtained aliquots of the contents from the
abomasum and intestines for worms count and identification, extraction of abomasum mucosa for count and identification of
hypobiotic or inhibited stages and blood for pepsinogen measurement. It was observed an initial inhibition around 60% in
October, which was maintained in November, and then rise in December with values near to 75%. Two phases of
desinhibition were observed, the first one between December and January when was observed a declination of inhibited
larvae of about 40%, while that between February and March was observed the second and final one.

In permanent pasture, the cumulative effect of environmental conditions on larvae in the pasture would be the main cause of
inhibition of Ostertagia ostertagi. There would not be a unique and massive larvae desinhibition, because two well defined
phases are already showed.




Administration of long-acting moxidectin to pre-pubertal ewe-lambs results in improved
reproductive performance
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Objective: Objective was the evaluation of reproductive effects after one administration of a long-acting antiparasitic
(moxidectin 2% LA, dose rate: 1 mg per kg bodyweight) to pre-pubertal ewe-lambs at the beginning of the reproductive
season. The study was performed in Greece (latitude N 36° 26’) in a flock free from brucellosis, Chlamydophila infection and
toxoplasmosis.

Methods: In total, 45 animals, naturally infected with trichostrongylids, were allocated into treated (n= 30, treatment with
moxidectin 2% LA, carried out on the 21st June, [DQ]) or control (n=15, untreated) group. Rams of confirmed fertility, were
introduced from the 15th August [D55] to the 20th December [D182] into the ewe-lambs. Throughout the study, epg counts
of ewes were monitored. Reproductive performance of ewes was assessed.

Results: Up to D112, arithmetic mean epg counts in treated animals were 0 epg; thereafter and up to D350, they were 23 to
473 epg. Respective figures for control animals throughout the study were 190 to 977 epg. Reproductive performance
parameters were calculated as follows, respectively for treated and control animals; median ‘Interval to first mating after ram
introduction’: 36.5 d and 71.0 d (P=0.04); median ‘Age at first mating’: 8.5 m and 10.0 m (P=0.045); ‘Cycling rate’: 20.0%
and 6.7% (P=0.03); ‘Mating rate’: 86.7% and 66.7%; ‘Return-to-oestrus rate’: 26.7% and 26.7%; ‘Abortion rate’: 3.3% and
0%; ‘Lambing rate’: 83.3% and 66.7%; ‘Total lambs born per ewe’ and ‘Liveborn lambs born per ewe’: 1.5 and 1.1 (P=0.01);
‘Stillbirth rate’ 0% and 0% and ‘Lamb bodyweight per ewe’: 5.0 kg and 3.8 kg (P=0.005).

Conclusions: Long-acting anthelmintic treatment of pre-pubertal ewes results to earlier reproductive activity and improved
reproductive performance of the animals. Hence, it may be employed as a management strategy according to targets set in
individual flocks.




Coprological prevalence of gastrointestinal helminths in
South American camelids from the Northwest of Argentina
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Parasitic gastroenteritis of South American camelids (SACs) is caused by a variety of helminths. Some of them (all
nematodes) appear to be fairly host-specific (i.e. Graphinema aucheniae, Mazamastrongylus (=Spiculopteragia) peruvianus,
Camelostrongylus mentulatus, Nematodirus lamae, Lamanema chavezi, Trichuris tenuis, Capillaria sp.) while others are
shared with domestic ruminants (several species of Trichostrongylidae, Fasciola hepatica, tapeworms). This abstract reports
the coprological prevalence of different helminths in domestic llamas and wild vicufias from the Northwest of Argentina
(NWA), a region of the country that supports almost 95% of the llama stock and about 75% of the vicufia population. Faecal
samples were obtained from 708 adult llamas (89 herds) and 222 vicufias (seven populations) from three Provinces of the
NWA (Jujuy, Salta and Catamarca). Most vicufas were maintained in semi-captive conditions. The majority of the llamas
and wild vicuhas were raised without anthelmintic treatment. Samples were individually assessed by two methods: the
modified MacMaster technique for Trichostrongylidae and Strongyloides eggs, and the sedimentation-flotation technique
described by Cafrune et al. (Vet. Parasitol. 2009, 166: 321) for specific helminths of SACs and F. hepatica. Eggs of Cestoda
were registered by both techniques. Individual prevalence was calculated as the number of SACs showing eggs of each
helminth related to the total number of each host species sampled. Trichuris sp. shows the highest prevalence in llamas
(38.8%) and vicufas (47.3%), followed by Lamanema chavezi but only in llamas (18.5%). Eggs of Capillaria sp. showed
similar prevalence in both SAC species (7.3% and 7.2%) as it also occurs with F. hepatica (4.2% and 4.1%). Nematodirus
sp. was found in 5.1% of the llamas and 2.3% of the vicufias. Eggs of Trichostrongylidae were observed in 19.3% and 3.2%,
and eggs of Cestoda in 9.8% and 2.7% of the llamas and vicufias, respectively. Strongyloides sp. was found in 2.7% of the
llamas and 0.5% of the vicuhas. As expected among SACs in their original habitats, eggs of host-specific nematodes
appeared to be more prevalent than other helminths.




Longitudinal Study of Gastrointestinal Worm Burdens in First Season Grazing Calves on
Scottish Organic and Conventional Dairy Farms
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'Scottish Centre for Production Animal Health and Food Safety, University of Glasgow Veterinary School, Glasgow, G61
1QH, UK, 2Merial Animal Health, Lyon, France.

Background: In the UK organic dairy industry the use of veterinary medicinal products for preventive treatment is
prohibited; meaning that livestock have to be managed in such a way as to avoid the prophylactic use of anthelmintics. UK
organic regulations state that where a disease risk is identified and the welfare of animals cannot be guaranteed by
management practices alone, veterinary treatments may be administered. In practice, this means the farmer has to prove
the presence of gastrointestinal parasites, usually by means of faecal egg counts (FEC) in order to treat with an anthelmintic.
Conversely, conventional farmers can treat calves prophylactically with anthelmintics. There are limited data available on the
effects of these two separate approaches to gastrointestinal parasite control on the calf health and productivity. In this study
first season grazing (FSG) cattle in organic and conventionally farmed herds were monitored over a 12-month period to
determine the patterns of helminth infection and animal over time.

Methods: Six dairy farms (n=3 organic and n=3 conventional) were recruited in central and south west Scotland in 2009 and
FSG animals (n=15) were selected on each farm. Farms were visited four times during the grazing season. At each visit the
sentinel animals were body condition scored, weighed, and blood and faeces were collected. FEC was conducted on faeces
and blood samples were analysed for serum pepsinogen, fructosamine and O. ostertagia specific antibody concentration.
Data were analysed to investigate associations between growth rate and markers of gastrointestinal parasitism by animal,
farm and system.

Results: All organic farmers used anthelmintic treatments during 2009; in each case following concerns over poor
performance and following FEC conducted outwith this study. Organically farmed calves had significantly lower growth rates
compared to the conventionally farmed calves and significantly higher FEC and plasma pepsinogen levels.

Conclusions: These results suggest that gastrointestinal parasitism can impact organic dairy youngstock, leading to lower
productivity and a higher risk of disease.




Anthelmintic efficacy of 2.5% w/w quebracho condensed-tannins (CT) extracts in sheep
infected with gastrointestinal nematodes

J. Schapiro ', G. Morici ', N. Aznar, G. Balbiani’, M. Castro’, P. Steffan2, M. Ribicich ®, J. Caracostantogolo’, C. Cutullé ",
" INTA Castelar, Instituto de Patobiologia, * Catedra de Parasitologia, UNICEN, ® Catedra de Parasitologia, UBA

Control of gastrointestinal nematodes (GIN) in sheep is usually achieved by the use of synthetic anthelmintics. However,
continuous use of these products has led to the development of anthelmintic resistance. A way to counteract the emergence
of this problem is to minimise the use of synthetic anthelmintics by using new alternative treatments such as nutraceuticals.
Therefore, we wanted to evaluate the anthelmintic efficacy of condensed-tannins (CT) extracts from quebracho (Schinopsis
balansae).

The objective was to evaluate the anthelmintic efficacy of 2.5% w/w quebracho CT extracts when administered along with
the food. Thus, to measure the reduction effect in faecal egg counts (FEC), larvae, and adults, eighteen nematode-free
Corriedale sheep were randomly allocated by live weight in 3 groups. On day 0, each animal was orally infected with a single
dose of 5000 L; of mixed GIN. While all the animals were fed throughout the experiment with alfalfa pellets, only animals
from Group 1 and 2 received quebracho CT extracts along with the pellets (days -2 to 40 and 21 to 40, respectively). Faecal
eggs counts were daily performed in the sheep of the 3 groups. By the end of the experiment, animals from all the groups
were slaughtered to compare the average worm burden.

Control sheep had the highest FEC throughout the experiment, and its value was significantly higher than FEC from Group 1
and 2 (Group 1: 2006, Group 2: 1564, and Group 3: 5724; P < 0.01). A lower viability and number of larvae were recovered
from faecal cultures of animals who received quebracho CT extracts (Group 1: 8267, Group 2: 12732, and Group 3: 36846;
P < 0.01). Likewise, sheep that received quebracho CT extracts had lower worm burden than animals in control group
(Group 1: 1823, Group 2: 1374, and Group 3: 6661; P < 0.01). However, no significant differences were observed between
number of larvae and worms in sheep from Group 1 and 2.

These results suggest that quebracho CT extracts could be used in the control of GIN in sheep. However, further work is
needed to improve the oral administration of these extracts.




Dynamics of Fecal Eggs Shedding of Trichostrongyles Nematodes in Cow Herds of the
Southeast of Cérdoba (Argentina)

C. 0. Descarga'; F. Bessone'; M. L. Ducommun'; B. Masiero”; A. Gallardo?
" National Institute of Agricultural Technology (INTA) Marcos Juarez Experimental Station. Cérdoba, Argentina,  Private
Activity. Noetinger, Cordoba, Argentina.

Introduction: The increasing intensification of the beef cow systems in the Pampas region require an update of their
parasite epidemiological pattern. The objective of this study was the characterize the fecal worm eggs per gram (epg) and
helminth genus dynamics in cows during the pregnant-lactation period.

Methods: From autumn to summer of 2009 and 2010, 4 groups (2009: I-II; 2010: IlI-1V) of 35 Braford cows (6-9 years)
calving in July-September and belonging to four herds of Noetinger (Cérdoba) were studied. The animals grazed lucerne in
April and from October to December, while from May to September a ration based on sorghum silage with rye grass/oats
was consumed. Monthly it was determined: epg, helminth genus and body condition (scale 1-9). The epg logarithm levels
and their correlation between sampling was analyzed by a mixed lineal model (LSD, Fischer 5 %).

Results: The initial epg means were bellow 50 (negative: 26-43 %; <_50: 31-54 %; 50-100: 14-18 %; > _100: 6-15 %) and
increased by July 2009 (I: 67 + 59; II: 184 £+ 249) and August 2010 (Ill: 91 £ 126;IV: 88 £ 175) The July (I, 1), August (Ill)
and September (I) values of epg were different (p< .05). The correlation for consecutive epg were: 0,65 (I), 0,69 (ll), 0.59
() y 0.65 (V). Ostertagia spp. was the most prevalent genus (I: 31-59 %; Il: 23-44 %; lll: 14-56 %; IV: 17-47%).
Haemonchus spp. was important in herds | and IV (11-55 %) and Cooperia spp. in Il and Ill (14-46 %). From May (I: 7.1
0.5;11: 6.8 £0.5; lll: 5.7 £ 0.7; IV: 6.0 £ 07) to October (I: 5.7 £ 1.1; 1I: 3.6 £ 0.7; lIl:4.6 £ 07; IV: 3.5 £ 0.6) a severe waste in
the body condition was observed.

Conclusions: The coincidence of increasing epg levels with the initial stage of the loss in body condition is significant. The
high correlation of epg demonstrate the capability of adults cows to keep the shedding status along the time. The elevated
participation of Haemonchus spp. and Cooperia spp. contribute to the fact that cows epg may be higher and more
heterogeneous than expected.




A Preliminary Study Using Effective Microbes for Worm Control in Goats in Malaysia

P._Chandrawathani®, R. Nurulaini!, B. Premaalatha ', C. M. Zaini', M. Adnan', Z. Zawida ', M. K. Wan ', M. H. Mohamed
Zainudeen'
'Weterinary Research Institute, Department of Veterinary Services, 59, Jalan Sultan Azlan Shah, 31400, Ipoh, Perak,
Malaysia, 'Department of Veterinary Services Penang, Bukit Tengah, 14000, Bukit Mertajam, Penang, Malaysia

Anthelmintic resistance which is escalating in Malaysia and other countries is forcing farmers worldwide to look at
alternative, green technologies to improve productivity and reduce diseases caused by helminths in livestock. One such
method is the use of Useful Microbes or UM Technology for worm control. Therefore, a preliminary study was conducted to
evaluate the anthelmintic effect of UM on nematode parasites of goat in a government farm. Fifteen Boer goats were
randomly selected and fed with UM Bokashi mix (effective microbes in the form of granules) with pellet and UM fluid in
drinking water. UM used in this study was produced by the Department of Veterinary Services, Penang by fermenting UM
stock culture with fruit base and molasses. Faecal egg counts (FEC) using the modified McMaster technique was carried out
weekly for 5 weeks. The results show that the UM used for animal feeding (5%Bokashi with commercial goat pellet) and ad
lib UM fluid in drinking water, fed over a period of 1 month indicated an average Faecal Egg Count reduction from 3240
e.p.g to 677 e.p.g (79% reduction). Further studies are necessary to establish the systematic use of UM in smallholder farms
as well as large commercial establishments and to determine its mode of action in the pathophysiological aspects in the face
of common limitations such as poor nutrition and other stress factors.




ParaCalc® — a novel tool to evaluate the economic importance of worm infections on the
dairy farm

J. Charlier', M. van der Voort"?® H. Hogeveen*, J. Vercruysse'
' Department of Virology, Parasitology and Immunology, Ghent University, Belgium, 2 Department of Agricultural
Economics, Ghent University, Belgium, % Social Sciences Unit, Institute for Agricultural and Fisheries Research (ILVO),
Belgium, * Chair Group Business Economics, Wageningen University, The Netherlands

Although there is a plenitude of scientific literature describing the losses in productivity that are caused by infections of cattle
with gastrointestinal (Gl) nematodes and the liver fluke (Fasciola hepatica), only few attempts have been made to convert
these production losses to an economic cost. In addition, these economic assessments typically estimate the global cost of
infection in a specific region. The value of such studies is limited when the purpose is to offer economic guidance in making
decisions at the farm-level. The objectives of this paper were 1) to develop a tool for the veterinarian/herd advisor to
estimate the herd-specific costs of Gl nematode and liver fluke infections in dairy herds; 2) to apply the tool on Belgian dairy
herds and 3) to evaluate the user experiences from a selected number of veterinarians. The developed tool consists of a
standardized spreadsheet model with 6 steps: (1) identification of animals ‘at risk’ of production-limiting helminth infections;
(2) assessment of the helminth infection status of the herd by measurement of serum pepsinogen and indirect ELISA results;
(3) assessment of anthelmintic treatment usage and related costs; (4) assessment of the effects on production of helminth
infections; (5) estimation of the monetary value of production outputs and (6) aggregation of the results. The tool was applied
on data from Belgian dairy herds. Unlike previous studies that provide only a global estimate, this approach enabled us to
assess the potential costs for a farmer and propose a minimum attainable disease cost. This could be used as a target value
for farmers. The users evaluated ParaCalc® to be a useful tool to raise the farmer's awareness on the costs of worm
infections, offering added value for their services. Future improvements and developments are discussed.




Sheep infected with gastrointestinal nematode parasites consume more medicated feed
block

F._Fishpool, L. Kahn', D. Tucker?, J. Nolan’, R. Leng’
'University of New England, Australia, 2Department of Industry and Investment, Australia

Targeted selective treatment is the allocation of anthelmintic to those animals most affected by gastrointestinal nematodes
(GIN). Selective treatment may also arise if consumption of a medicated feed block (MFB) containing an anthelmintic is
principally by animals most affected by GIN. This study aimed to determine if voluntary intake of a MFB was higher in sheep
with GIN infection.

Twenty four, 2 year old, Merino wethers were allocated to receive GIN infection or remain uninfected. Prior to treatment
allocation negative worm egg count (WEC) was confirmed in all sheep. GIN infection was established by giving an oral dose
of 10,000 Trichostrongylus colubriformis L3 (McMaster strain; anthelmintic susceptible) and 3,000 Haemonchus contortus L3
(Kirby strain; anthelmintic susceptible). Uninfected animals received a Cydectin LA (1 mg/kg moxidectin; Virbac (Australia)
Pty. Ltd, Australia) injection at the recommended rate. Animals were adapted to paddock (2 ha) and had access to a non-
medicated feed block for 5 weeks after treatment. The feed block was changed to a MFB containing fenbendazole (1.5
g/kg) at day 36 post-treatment. Blood samples (10 ml; K,-EDTA) were collected via jugular venipuncture starting on day 36
and then every 2 days until day 50. Faeces were sampled on days 36, 43 and 50 to determine WEC. Plasma samples were
analysed for fenbendazole metabolites by HPLC. Treatment effects on plasma concentrations of fenbendazole metabolites
were analysed using general linear models with separation of least squares means by a protected Student t-test.

Mean MFB intake was higher in infected sheep compared to uninfected sheep (p=0.012) when averaged over time intervals.
MFB intake differed among sampling times (p<0.001) with infected sheep consuming more MFB than uninfected sheep at
day 38 (p = 0.016). Thereafter, MFB intake differences between treatments did not differ (p > 0.05). WEC of infected sheep
decreased from an average of 2165 epg (day 36) to 120 epg (day 50). Uninfected animals had negative WEC at all times.
This study showed that Merino wethers infected with GIN parasites initially consumed a greater amount of a MFB than their
uninfected counterparts. That the differences in MFB intake between infected and uninfected groups declined as worm egg
count decreased provides additional support for the existence of ‘self-medication’ in grazing sheep.




Ovicidal and larvicidal activity of the crude extracts from Phytolacca icosandra against
Haemonchus contortus

M.M. Hernandez-Villegas', R. Borges-Argaez’, R.l. Rodriguez-Vivas?, J.F.J. Torres-Acosta®, M. Mendez-Gonzalez', M.
Caceres-Farfan'
'Centro de Investigacion Cientifica de Yucatan. Calle 43 No 130 Colonia Chuburna de Hidalgo. CP 97200. Mérida, Yucatan,
México, 2Facultad de Medicina Veterinaria y Zootecnia. Universidad Autonoma de Yucatan. Km. 15.5 carretera Mérida-
Xmatkuil. CP. 97100. Mérida, Yucatan, México.

Background: The development of anthelmintic resistance has impacted on the success of conventional anthelmintics
(AH) for the control of gastrointestinal nematodes in grazing/browsing sheep and goat. Medicinal plants from the
traditional herbolary in Mexico may provide new candidates as alternative sources of AHs for ruminants. This study
evaluated the leaf extracts from Phytolacca icosandra against infective L; larvae and eggs from Haemonchus contortus
collected from sheep.

Methods: Three extracts of different polarities were obtained from leafs using ethanol, n-hexane and dichloromethane as
the solvents. The effectiveness of the AH activity in vitro was evaluated using larval migration inhibition (LMI) and egg
hatch (EHA) assays.

Results: For the LMI assays, the ethanolic extract of P. icosandra showed a 55.4 % inhibition of larval migration at 2 mg/mL
(p<0.05). The dichloromethane extract of P. icosandra showed a 67.1% inhibition of migration at 3 mg/mL (p<0.05) and a
dose-dependent response with a LDs, of 0.90 mg/mL. The n-hexane extract failed to show inhibition of larval migration at
any concentration explored. In the EHA for the ethanol extract, the lowest concentration tested (0.15 mg/mL) resulted in
inhibition of egg hatching greater than 72.6%. Therefore, the LDs, could not be calculated for this extract. The LDs, of the
dichloromethane extract of P. icosandra was 0. 28 mg/mL. An inhibition greater than 90% was observed with both the
ethanolic and dichloromethane extracts when using a concentration of 0.90 mg/mL or higher. The n-hexane extract failed to
show egg hatch inhibition at any concentration tested. The AH activity reported for P. icosandra could be attributable to the
flavonoids, steroids, terpenoids, coumarins and/or saponins that were present in the ethanolic and dichloromethane extracts.
A combination of more than one component may also explain the observed AH activity against the H. contortus life stages
that were evaluated.

Conclusion: The ethanolic and dichloromethane extracts of P. icosandra showed clear in vitro AH activity against the H.
contortus eggs and the L; larvae. The hexanic extract of the plant leaves failed to show any in vitro AH activity.




Gastrointestinal parasite control measures in use within the Central Tablelands of New
South Wales
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Background : Gastrointestinal parasites can cause major growth and productivity losses in young beef cattle. While
recommended drenching programs have been developed for use in beef herds in the Central Tablelands of New South
Wales, the adoption of these programs by cattle producers is largely unknown. As part of a larger study into the efficacy of
worm control strategies focussing on Ostertagia ostertagi over summer months and the expression of Type Il Ostertagiasis
in autumn, a survey was conducted to determine what gastrointestinal parasite control measures are in current use by
producers within the Central Tablelands, including the anthelmintics used in these control programs.

Method : A questionnaire survey of 267 producers with greater than 250 cattle was conducted. Information on current
drenching programs, anthelmintics used and the delivery method was collected and analysed.

Results : The survey response rate was 19.5% (52/267). In 2009, 88% of producers elected to give an anthelmintic
treatment at weaning. Weaning occurred between February and May in spring calving herds, with 73% weaning in the
March-April period (16/41 weaning in March and 14/41 weaning in April). The most dominant anthelmintic group used was
the macrocyclic lactones (used by 80% of producers) and over 60% of producers preferred a pour-on preparation. The
survey identified that 78% of producers utilised ‘worm-safe’ pastures (defined as pastures rested for 4 months, or grazed by
adult stock, or grazed by sheep, or used for hay and silage making, or used for crop making) within their gastrointestinal
control programs.

Conclusion : Meat and Livestock Australia currently recommends a drench at weaning (autumn) and in late winter,
followed by a drench in spring if the winter drench was not a macrocylic lactone and possibly a summer drench, for spring
calving herds in the Central Tablelands. Only 24% of producers (10/41) are following these recommendations, and of these
all but one producer is using a macrocyclic lactone.




Parasites in buffaloes — Corrientes, Argentina
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Introduction: During the last three decades, the authors have began working with small herds of buffaloes in Corrientes
province, at the northeastern of Argentina. At present, this activity in constant/permanent development, is one of the most
important production and complementary of the livestock holdings. It has still been expanded/spread to other provinces.
Argentina has 90.000 km2 (9.000 000 ha) of water surface which is not appropriate for cattle production. These conditions
allowed the buffaloes to be increased from 1.128 heads in 1985 to 100.000 in 2010. This amount is annually growing due to
the incorporation of new bellies and farmer, who believe and trust in this animal.

In 2004, the authors became working with buffaloes to find out which are the parasites occurring in Corrientes province,
Argentina.

In the first four years, trematodes infestation has found, but in the last three years they determined parasitism by
gastrointestinal nematodes, cestodes and coccidia and several ectoparasites arthropod.

2400 buffaloes of several ages, for beef and milk production, have been examined in 20 holdings.

The area where the investigations have been carried on, was very dried up, but rainfalls have fortunately started in 2010. At
that time, drought buffaloes shared the area with bovine livestock.

Methods: Gastrointestinal parasites were removed by rectal and recent stools, identifying the samples and conditioning in
polyethylene bags to be taken to the laboratory, to be processed.

To determine frematoda species, a special sedimentation coprology technique, was used (Dennis, Stone & Swanson). In
case of nematode and cestode eggs and coccidia oocystes it was used the flotation method with sugar solution. Larval
cultures were used to identify genres by direct observation for arthropods.

Results: The population diagnosed parasitic Protozoa: coccidia.

Helminth, Capillaria spp, Cooperia spp. Haemonchus spp., Fasciola spp Moniezia spp.

Arthropods: Dermatobia hominis, Haematobia irritans, Haematophinus tuberculatus. Bohopilus microplus and myiasis
Conclusions: Parasitism is similar to the one described in the literature of buffaloes.




Controlling resistant nematodes in dairy sheep: a balance between drug efficacy and milk
residues
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Extra-label use of the macrocyclic lactones (ML) to control endo- and ecto-parasites in dairy sheep and goats is rather
common in an attempt to increase milk production. The intensive use of these compounds led to the worldwide development
of drug resistant in nematode populations. Different pharmacological strategies have been assessed to improve the efficacy
of ML against resistant nematodes. However, the pattern of milk residues must be considered when a parasite control
program is established in lactating dairy animals. The aims of the work were to simultaneously evaluate the comparative
anthelmintic efficacy, the plasma-milk exchange and milk residual profiles for eprinomectin (EPM) and moxidectin (MXD)
obtained after their oral administration to dairy sheep naturally infected with resistant nematodes. Twenty-four (24) milking
ewes naturally infected with ivermectin-resistant gastrointestinal nematodes (mean faecal nematodes eggs count: 1324)
were used. Experimental groups were (n=8): untreated control, EPM and MXD orally administered at 0.2 mg/kg. A topical
EPM formulation was given orally (as an experimental extra-label use). Individual fecal samples were collected at 0 and 15
days post-administration to run the faecal nematodes eggs count reduction test (FECRT). Blood and milk samples were
collected over 15 days post-treatment. Drug concentrations in plasma and milk residues were measured by HPLC. A higher
efficacy, indirectly estimated through the FECRT, was obtained after MXD administration (98.8%) compared to the EPM
treatment (71.4%). The third-stage larvae differentiation study demonstrated that Haemonchus spp was the only nematode
genus surviving after both treatments. Higher plasma concentration profiles and greater milk residues were measured after
MXD compared to the EPM treatment. MXD persisted for prolonged time both in the bloodstream and milk. Considering the
established MRL, milk collected from MXD-treated dairy ewes should be discharged during 3 days post-treatment. However,
the low plasma-milk exchange of EPM permitted to derive the milk from treated sheep without a withdrawal period, in spite of
the extra-label use by the oral route. The parasite control scheme to be used in dairy small ruminant production should be
carefully selected according to parasite susceptibility and the risk of milk residues over the permitted maximum levels.




Phenotypic characterisation of two nematodes isolates obtained from an anthelmintic
resistance survey on Scottish cattle farms
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In the United Kingdom little is known about the anthelmintic sensitivity of bovine gastrointestinal parasites to anthelmintics
and which, if any, worm species are implicated in resistance. Over the last decade, sporadic reports of ivermectin resistance
in Cooperia in UK cattle have occurred, but as yet, no regional prevalence studies have been conducted. An ongoing study
is examining ivermectin sensitivity against naturally acquired infections on Scottish cattle farms using the faecal egg count
reduction test (FECRT), whilst thiabendazole (TBZ) resistance is also being assessed using the egg hatch test (EHT).

Thus far, FECRTs have been performed on four farms (n = 6 - 16 animals per farm) using an injectable formulation of
ivermectin (lvomec Super®, Merial Animal Health Ltd) at the manufacturer’s recommended dose rate of 0.2ug IVM /kg body
weight (BW). At 14 days post treatment, the mean percentage reductions in trichostrongyle egg counts of the four herds, as
assessed using the formula [(T,-T,/T,) x 100] where T, and T, are the FEC of animals pre- and post treatment respectively,
were 100%, 84%, 82% and 72%. The results indicate a lack of efficacy to injectable ivermectin at three of the sites i.e.
<95% reduction in egg count. Results from the EHTSs, indicate sensitivity to TBZ on all four establishments. The
predominant species present post treatment was Cooperia.

Infective larvae (L;) derived from excess faecal material from two of the field isolates were passaged through two donor
animals in order to generate material for further characterisation. The efficacy of IVM pour-on (IVM-PO; 0.5mg/kg BW,
Ivomec Classic Pour-On for Cattle, Merial Animal Health Ltd), moxidectin pour-on (MOX-PO; 0.5mg/kg BW, Cydectin 0.5%
Pour-On for Cattle, Pfizer AH) and injectable IVM (IVM-INJ; 0.2mg/kg BW) were assessed. For each isolate 20 six-month-
old male parasite naive calves were each challenged with 50, 000 Ls, treated on day 28 post-infection (Pl, n=5 per
treatment) and slaughtered seven days later (day 35PI).

Seven days post-treatment faecal egg counts for the IVM-PO, IVM-INJ and MOX-PO, were reduced by 20%, 37%, 99.8%
and 99.1%, 8% and 99.7% respectively for the two isolates when compared to the untreated controls. The results of the
artificial challenge study confirmed the field findings and provide information on treatment options for the future.




Strategic drenching program in Organic Farming in the Czech Republic
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Organic farming is an integral part of the agriculture policy of the Czech Republic, which has been developed in the Czech
Republic since 1990. The preparation of the “Action Plan (No 236 of 17 March 2004) of the Czech Republic for the
Development of Organic Farming” was initiated by the ministry of Agriculture. This plan is a strategic document of the Czech
Republic related to the development of organic farming until 2010 covering the areas as a research, an education and a
consulting for farmers.

The goal of our research was promotion of cooperation with sheep and goat farmers at organic farms, assistance with
proposal of dehelmintization strategy in these farms, also providing farmers with possibility to discuss parasitic diseases in
their farm. Samples of faeces of animals in herd (average 40-80 animals) were taken from rectum of each animal. The high
prevalence of gastrointestinal nematodes and cestodes was estimated in the model farms, but in individual cases, low
degree of infection was frequently determined. Because the faeces were taken individually, the target therapy could be
recommended to animals with middle or higher infection or to animals with clinical symptoms. This group consisted mostly of
young animals which will gradually acquire ability to produce proper immunity against parasitic infections and they would not
need dehelmintization or only some cases for targeted dehelmintization occur.




Efficacy of an energy block containing Duddingtonia flagrans in the control of
gastrointestinal nematodes of sheep
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New alternatives for the control of gastrointestinal nematodes affecting livestock production worldwide have been studied for
some time. Amongst them, biological control is one of the most promising strategies due to its ecological sustainability
characteristic. Of all natural antagonists studied to this day, the one with the best possibilities to control gastrointestinal
nematodes in livestock is the nematode-trapping fungus Duddingtonia flagrans. The efficacy of the nematode-trapping
fungus D. flagrans incorporated into an energy block was evaluated for the control of gastrointestinal nematodes in sheep.
Four naturally parasitised sheep with average nematode egg counts of 2,470 egg per gram grazed by pairs on two similar
parasite-free paddocks for 30 days. During that period, one pair of sheep (treated animals, T1) received an energy block
containing chlamydospores of D. flagrans , while the second pair (control animals, C1) received a fungus-free energy block.
The animals in both groups were taken off the paddocks after contaminating the pastures with either nematode eggs plus
fungal chlamydospores (T1) or nematode eggs alone (C1). Twelve parasite-free sheep were divided into two groups of six
animals each. The treated group (T2) was placed on the paddock previously contaminated with parasites and fungus, while
the control group (C2) was placed on the parasite-only paddock. These two groups grazed on their respective paddocks
during 30 days, after were slaughtered in order to determine the parasite burden present in each animal. Results showed
that animals in T2 harboured significantly less nematodes than their counterpart in group C2. The efficacy of D. flagrans was
100% against Haemonchus contortus and Teladorsagia circumcincta, 89.9% against Trichostrongylus colubriformis, 87.5%
against Cooperia onchopora, and 90% against Trichostrongylus axei. No efficacy was detected against Nematodirus
spathiger, Trichuris ovis and T. skrjabini. The energy block performed effectively as a vehicle for the administration D.
flagrans, which lowered the number of infective larvae on pasture, thus decreasing the adult worm burden in sheep.




Soy protein polymers as controlled release system of fungi nematophagous to the control
nematode para sites in ruminants
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Due to the rapid increase in cased of anthelmintic resistance as well as the increasing demand of safe food for human
consumption obtained using environmentally-friendly technologies, it is imperative to find alternatives for the control of
gastrointestinal parasitosis of ruminants. Among these, Biological Control (BC) is based on the natural organisms as
Duddingtonia flagrans, a nematophagous fungi which has the ability to go through the gastrointestinal tract of livestock and
maintaining intact of germination and predatory activiity in the environment and reduce the number of infective larvae in
faecal pats. Current research focuses on the obtention of formulations used as vehicles for the spores of nematophagous
fungi. Soy proteins polymers (SPP) have a great potential as a controlled release system (CRS) for active compounds, such
as nutrients, medicine and could be used therapeutically. SPP forms a stable polymer, very resistant to degradation because
its ability to polymerise into different polymeric structures such as sheets or plastics. The purpose of this trial was evaluate
the predatory activity of D. flagrans included in a SPP formulation such as CRS; determine the fungi release from polymers,
the suitable physic structure for bucoesophagic probe administration in sheep, and to observe the time of permanency of the
SPP in the rumen of a cannulated sheep. Ten replicates were made. The SPP was extracted weekly for the observation of
the physical structure and faeces were collected to observe the predatory activity of the fungus in Petri dishes with water
agar 2 % and Panagrellus spp as baits. The result showed that polymer formulation not affected the predatory activity of
D.flagrans and the fungi release was successful. The SPP remained in the rumen degrading slowly for 4 weeks and it
liberated constant D. flagrans for faeces. Therefore the use of soy protein polymer as vehicle of fungi nematophagous for
ruminant’s nematode control could be the base for a potential biodegradable controlled release system.




Study of inhibition-desinhibition of Ostertagia ostertagi under simulated grazing periods in
the Centre - Eastern Province of Buenos Aires

_F. Gélvez'? C. A. Fiel 2, C. A. Saumell?, L. A. Fusé?, L. Iglesias?, P. Steffan?, E. Freije®
'"Tesista de postgrado. Universidad de Pamplona; ?Area de Parasitologia Fac. Cs. Vet. U.N.C.P.B.A — Campus
Universitario- Pje Arroyo Seco s/n. 7000 Tandil. jflorezg@vet.unicen.edu.ar;
3Veterinario actividad privada. Gral Piran (B.A)

From August to March 2006 the bovine trichostrongilidosis epidemiology with emphasis in the Ostertagia ostertagi inhibition-
desinhibition phenomenon was studied, in order to determine the rates and monthly fluctuations of this complex and
investigate the possible causes of these variations. Forty four Holando Argentino calves 4-5 months old free of
gastrointestinal parasites were distributed in four monthly grazing periods (August / September, September / October,
October / November, November / December). After each grazing period the animals were housed and fed hay free of
parasites and water ad libitum. Every month a couple of each grazing period animals were slaughtered for worms count ,
intestinal and abomasal worms identification, fecal egg count and blood for pepsinogen measurement. The pastures were
sampled to determine the herbage larval infectivity. The weather data were collected and analized. In all grazing periods
were predominated Ostertagia ostertagi adult forms and inhibited stages. The highest percentages of Ostertagia ostertagi
hypobiotic forms were observed in the mid to late spring, coinciding with those months where there was an increase in
temperature and photoperiod. There were three phases marked desinhibition. Unlike hipobiosis, the environmental condition
does not appear to be central in the process of Ostertagia ostertagi desinhibition it is more logical to assume that it is a
parasite adaptation to extreme environmental conditions have influenced their action in the genus for many years, and
probably due more to “desinhibition spontaneous” after certain period of inhibition rather than the action of some external
stimulus on the animal that could start the process.




Detection of the B-tubulin Phe200Tyr allele in Haemonchus placei populations
isolated from cattle in Minas Gerais, Brazil

B. S AF. Brasil"®, R. L. Nunes', E. Bastianetto', M. G. Drumm1ond1, M. B. Molento?, R. C. Leite’, W. S. Lima', D. A.A.
Oliveira
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Background: Parasitic nematodes of the genus Haemonchus infect a range of ruminant hosts and are of major veterinary
importance. After years of widespread use of drugs for parasitic infection control, the increasing prevalence of resistant
nematodes threatens livestock production in several parts of the world. In Haemonchus contortus, resistance to the
antihelminthic drugs benzimidazoles (BZ) has been shown to be due to mutations B-tubulin genes, mainly in the codon 200
(Phe200Tyr) of isotype-I. In this study we evaluate the frequency of the B-tubulin Phe200Tyr mutation in Haemonchus placei
isolated from cattle in Brazil.
Methods: Thirty animals from a cattle herd raised in the city of Tedfilo Otoni, Minas Gerais (Brazil) had their stool samples
collected and analyzed for the presence of trichostrongylid eggs. The property evaluated has a historical of regular use of BZ
for nematode control. Positive samples had their eggs counted and submitted to culture. Genomic DNA was isolated from
single larvae and used to evaluate B-tubulin Phe200Tyr allele (R) frequency through allele specific PCR (ASPCR). In
addition, the Internal Transcribed Spacer (ITS2) of larvae DNA was sequenced for species identification.
Results: Five animals (~17%) presented trichostrongylid eggs in stool, with counts ranging from 600 to 2200 eggs per gram.
B-tubulin Phe200Tyr allele presence was detected in all of the samples analyzed and its frequency varied from 0,05 to 0,15
(N=30 larvae/host). Although no homozygous resistant individual (RR) was found, heterozygous individuals (RS) frequency
ranged from 0,1 to 0,3 (Average = 0,16). In order to confirm nematode morphological identification, the ITS regions of 2
larvae/host were sequenced and presented 100% identity to Haemonchus placei (gi219938533).
Summary/Conclusions: Our study reveals the presence of the BZ resistant B-tubulin Phe200Tyr allele in Haemonchus
placei populations isolated from cattle in Minas Gerais (Brazil). Although, still at low frequency (Average = 0,076) continuous
selective pressure provided by the use of BZ might rapidly increase its prevalence. This study also reinforces the usefulness
of molecular methods for monitoring antihelminthic resistance occurrence and predicting fluctuations in its frequency,
thereby enabling rational management of drug use.




Nematode egg counts during the first postpartum month is a useful tool for milk production
prediction in grazing Holstein cows

M. E. Mejia ', A. F. Perri ", N. Licoff ', M. M. Miglierina ?, D. Becu-Villalobos ', A. Ornstein ', I. M. Lacau-Mengido ".
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The onset of anthelmintic drugs resistance in cattle makes essential to design alternative control strategies with integrated
approaches including parasite burden and production parameters. It is critical to identify target animals to be treated, and
times of treatment, avoiding massive drug use. To this respect a study comparing three nematode infection diagnostic
methods for milk production prediction in dairy cows was performed. Grazing cows from the Experimental School of
Inchausti, 25 de Mayo, Buenos Aires, Argentina (35°36’ S, 60°32° W) that calved in a year (N=150) were individually
sampled for rectal feces, coccigeal blood and milk during their first month after calving. Nematode eggs (EPG) were counted
in feces by the Mc Master method adapted by INTA. Pepsinogen (P) was measured in serum by the colorimetric method of
Ross et al. and expressed as Tyrosine mU/ml. Anti Ostertagia antibodies concentration was evaluated in milk by the
Svanova ELISA kit and Optical density ratio (ODR) calculated according to manufacturer instructions. Individual daily milk
production was recorded by means of the Alpro-Milking computarized system and lactation curves were performed for each
cow. Cut-off levels were established for each measured nematode parameter to separate cows in two groups (with high or
low parasite indexes) for each method. Monthly milk yield was compared between groups by two way ANOVA for repeated
sampling and total milk production was compared by t-Test for each diagnostic method. Only when cows were separated by
the EPG method (EPG = = 0 vs EPG > 0) a difference in total milk production was found (P < 0.05), and productivity differed
during the first five month of lactation (P < 0.05). Milk production from groups of cows separated by Anti-Ostertagia levels in
milk expressed as ODR (ODR <= 0.5 vs ODR > 0.5), or by serum pepsinogen expressed as Tyrosine units (Tyr <= 1000 vs
Tyr > 1000) did not differed. We conclude that EPG counting during early lactation in grazing dairy Holstein cows may be a
useful tool to identify the animals susceptible to have impaired production due to nematode burden.




Circulating IGF-1 levels and mammary gland development in antiparasitic treated and
untreated prepubertal Holstein heifers
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We have previously showed that gastrointestinal nematode parasites delayed puberty onset and decreased circulating IGF-1
levels in dairy cattle. As this growth factor is essential to mammary parenchyma development during prepuberty, we wish to
investigate whether anthelmintic treatment in naturally infected grazing dairy heifer calves can increase IGF-1 levels and
improve mammary development. Forty female Holstein calves were randomly assigned, at birth, to an untreated control
group (C) or to the treated group (T) which received monthly, from birth onward, the following drugs: ivermectin (0.63
mg/Kg), fenbendazol (7.5 mg/Kg) and/or levamisol (10 mg/Kg). All the heifers were raised together on infected pastures, and
supplemented with milk, concentrate or corn according to age. At 20, 30, 40 and 70 weeks of age blood and fecal samples
were taken for serum IGF-I determination by RIA and nematode egg counting (EPG) in feces. Mammary biopsies were
taken to 6 heifers in each group, using a Tru-Core® Biopsy Needle (Medical Device Technologies, Inc.), for histological and
immunohistochemical studies. EPG counts in feces decreased with age (P = 0.027) and were higher in C than T heifers (P =
0.020). IGF-1 levels increased with age (P = 0.003) and were higher in T than C heifers (P = 0.042). Mammary slices stained
with Hematoxilin-Eosin and immunolabeled with PCNA and Estrogen receptor alpha antibodies (monoclonal anti PCNA clon
PC10 - Santa Cruz Sc 56 and monoclonal anti Estrogen receptor Clon 1D5 Bio Genex, respectively) were analyzed with the
Image Pro Plus 3.0 software. Two way ANOVA for repeated sampling was performed to compare image parameters
between groups. Mammary samples from T heifers had higher ratio of parenchyma/total area (P = 0.036), PCNA index (P =
0.037) and expression of estrogen-receptor alpha (P = 0.006), compared with C heifers; no effect of age was evidenced for
any of those parameters. We conclude that lowering parasite burden to naturally infected prepubertal dairy heifers induces
a higher mammary parenchymal development and cell proliferation, as well as a higher density of parenchymal estrogen
receptors, in association with increased circulating IGF-1 levels.




Interactions between gastrointestinal nematodes and subclinical mastitis in low-input dairy
sheep management systems in Greece
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Background: Parasites (especially gastrointestinal nematodes, GIN) and subclinical mastitis remain the most important
animal health and welfare problems in sheep production. Management practices and the related abiotic stress factors are
known to increase the susceptibility of sheep to intestinal parasites and mastitis. These problems are currently mainly
controlled by regular chemical treatments, a practice which may result in resistance in parasite/pathogen populations and
consumer concerns about residues loss and welfare practices in ‘low-input’ systems.

Aim of the study was to describe the abundance of parasitic and udder infections and identify possible interactions in sheep
flocks under different ‘low-input’ dairy management systems.

Methods: This study included 10 extensive and 10 semi-intensive sheep flocks in Crete, Greece. From each flock faecal
and milk samples were taken on a monthly basis from 20 ‘Sfakiano’ breed ewes (10 from each different 2 lambing periods)
for 9 consecutive visits (milking period). Faecal samples were processed with modified McMaster technique, in order to
assess GIN EPG numbers while milk samples were analyzed for CFU (Colony Forming Units) and SCC (Somatic Cell
Count). FAMACHA and Body Condition Score (BCS) were also recorded for each sheep.

Results: In total, low parasitic egg output was encountered in both systems (i.e. mean EPG values of 43,6+2,3 and 31,3+3,6
for extensive and semi-intensive flocks respectively). Late lambing ewes in extensive flocks showed significantly lower EPG
numbers compared to the ones from the semi-intensive flocks. Ewes bred in semi-intensive systems showed a peak in EPG
values during June-July. EPGs were weakly related to FAMACHA records (r;=-.037, p<.05), while EPGs and BCS values
had a more pronounced correlation (r;=.179, p<.01). Farming system (p<.01), lambing period (p<.01) and their interactions
significantly affected EPG numbers in sheep. EPGs showed no correlation with SCC and CFU values (r;=-.179, p<.01).
Conclusions: Parasitic egg output was constantly low throughout the experiment, propably due to the semi-arid climate of
the island of Crete and husbandry systems applied. Parasitic infection in late lambing ewes seems to be significantly lower in
extensive systems while no difference was shown in early lambing ewes. We failed to demonstrate a correlation between
nematode infection and subclinical mastitis possibly due to the low parasitic infection intensity.




The effect of the ambient temperature on the development and survival of the
infective stage larvae of Cooperia oncophora
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Background: Data on different factors, especially those occurring outside the host, that influence the population dynamics
of Cooperia oncophora, are limited. In order to clarify some aspects about the population dynamics of C. oncophora a series
of experiments were undertaken.

Methods: Experiment 1 investigated the effect of temperature on the survival of third stage larvae ([L3]). These were
individually cultured from the faeces of 5 different cattle. For each host approx 30-80 [L3] were placed with deionised water
in 3 wells of a 24 well culture plate and stored at different set temperatures (8, 16, 20, 24, 28 or 37 °C). Viability was
regularly assessed. Experiment 2 investigated the survival of [L3] in herbage. Grass strips were artificially contaminated
with [L3] in water. On a regular basis the herbage was cut and the clippings examined for larvae. Experiment 3 investigated
the development of C. oncophora eggs to the [L3] stage at different set temperatures. Faeces from 3 cattle were
independently mixed with vermiculite to achieve a similar consistency regarding hydration and aeration. These were
cultured at different set temperatures (8, 16, 20, 24, 28, 32 or 37 °C). The number of eggs and larvae at different stages
were regularly counted using a floatation technique (“Flotac”).

Results: In Exp 1 the 50% survival time at 37°C was only 7 days but increased at 16°C to 330 days. For Exp 2 under field
conditions [L3] were only detected for up to 3 months. In Exp 3 the development time from egg to the maximum number of
[L3] was only 9 days at 32°C but 26 days at 16°C. The development success increased from 15% at 16°C to 30% at 28°C.
Conclusion: The results from these experiments show a strong relationship between temperature and time for all
parameters. There is an indication of variation in results between animals that were the source of eggs or larvae.




Larval challenge does not cause production loss in sheep given continuous anthelmintic
treatment

Creating a worm-free sheep with a controlled release capsule
G. Kelly, L. Kahn, S. Walkden-Brown
CRC for Sheep Industry Innovation, University of New England, Armidale, NSW, 2351 Australia

Background: Measuring loss of production due to infection with gastrointestinal nematode parasites (worms) in the field
poses significant difficulties in the provision of worm free controls. Past approaches have relied on frequent anthelmintic
administration or the use of controlled release capsules (CRCs) to suppress worm burdens. These approaches do not
prevent intake of L3 which may trigger a host immune response and contribute to the pathophysiology of worm infection.
This study aimed to quantify the cost of larval challenge in sheep administered a CRC and thus determine the suitability of
CRC treated sheep to be a proxy for worm-free sheep in grazing experiments.

Methods: The experiment was an incomplete 2x3 latin square with 81 Merino wethers allocated at random to receive either
a thrice-weekly mixed oral infection (Haemonchus contortus 500 L3/week, Trichostrongylus colubriformis 2000 L3/week and
Teladorsagia circumcincta 2000 L3/week) (INF) or no infection (UNINIL). Treatment was either nil (NIL), a CRC
(albendazole, 2.3mg/day), or a short-acting anthelmintic administered once worm egg count (WEC) reached 1500 epg (TT).
The experiment was conducted in two 63 day periods (separated by a 14 day washout period) with infection treatments
swapped between periods. A subset of animals was killed at the end of each period.

Results: In CRC sheep, WEC was always negative and mean total worm count was seven. INF-NIL sheep recorded
maximum WEC (8676 epg) on day 63 and mean total worm count of 17522. Liveweight gain and wool growth of INF-CRC
did not differ from UNI-CRC sheep. In contrast, liveweight gain was reduced in INF-NIL (61g/d, P<0.001) and INF-TT
(26g/d, P<0.001) when compared to their respective UNI groups. Blood eosinophil counts were raised in all infected groups,
including CRC, though levels were low. Total intestinal antibody titre specific to T. colubriformis was higher (P=0.005) in
INF-CRC and INF-TT groups compared to UNI-CRC.

Conclusions: Larval challenge is immunogenic in sheep administered a CRC but this challenge is not associated with
production loss. CRCs provide a useful proxy for worm-free sheep in field studies investigating the impact of worm infection
on productivity.




Accuracy and Precision of Sampling for Worm Egg Count Estimates
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Background: Reliance on faecal worm egg counts (WEC) as the basis for tactical anthelmintic treatment is a critical part of
integrated worm control programs for sheep. The importance of WEC highlights the need for sampling that provides a good
estimation of the true group mean. The typical approach used in Australia is the collection of ten faecal samples from a mob
of sheep which could typically contain 200—1000 sheep. The collection of ten samples under these situations accounts for
1-5% of the mob. This study was conducted to test the hypothesis that ten samples may be insufficient to provide an
accurate and precise estimate of the true group mean WEC.

Methods: Faecal samples were collected on four occasions from all sheep in a single mob of 500 adult Merino ewes in the
Northern Tablelands of NSW, Australia. Sampling occurred in 2003 on the following dates: 14™ August, 2" September, 17"
September and 2™ November. WEC was determined (1 egg = 60 epg) for each sheep and data entered into a spreadsheet.
Ewes were treated with napthalophos and levamisole at recommended rates on 17" September and lambed over a 5-week
period starting 24™ September. For each date, the requisite number of animals to achieve 4 (20 sheep), 8 (40) and 12%
(60) sampling was randomly chosen in-silico and this process repeated a further 4 times to provide 5 random selections from
each sampling date. The accuracy and precision of the WEC estimate for each selection group (i.e. 4, 8 or 12%) was
calculated.

Results: Group mean WEC was 563, 1612, 2605 and 805 epg respectively for the four sampling dates with Haemonchus
contortus contributing 43, 54, 70 and 74%. In relation to the true group mean, accuracy of WEC estimates increased from
69 to 73 and to 81% and precision improved from 19 to 17 and to 12% respectively for the three sampling levels.
Conclusions: Sampling of 10 animals from commercial mobs may not provide an accurate and precise estimate of the true
group WEC mean. Increased level of sampling is more accurate and precise but may not always be practical. The choice of
sampling 40 animals may be a practical compromise as it provides for a sampling level of 4-20% in most instances.




The effect of four-weekly eprinomectin treatment on milk production in seasonally-calving
pasture-based dairy cattle

W. A Mason', W. E. Pomroy’, K. E. Lawrence’, | Scott’
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Background: To quantify the effect intestinal parasitism has on milk production parameters in seasonally-calving, pasture-
based dairy cattle.

Methods: Three seasonal-calving herds from the lower North Island of New Zealand were enrolled in this study with a key
selection criteria being herd size > 450 cows. The study population consisted of all mature lactating cows between three and
seven years of age that had calved by approximately eight weeks after the start of mating. In each herd, 90-116 cows were
randomly allocated to the treatment group and matched to two control cows based on calving date and age. The treatment
group comprised approximately 20% of adult dairy cows in each herd. A total of 319 cows were allocated to the treatment
group and 604 cows to the untreated control group. Each treated cow was given four-weekly treatments of topical
eprinomectin (0.05mg/kg; Ivomec Eprinex, Merial NZ Ltd) throughout at least the first two-thirds of lactation. Milk production
data for two of the herds were obtained from bimonthly herd testing; daily milk production data were available for the final
herd. Two sample t tests were used to compare the milk solid (milk fat + milk protein) production in the treated and control
groups at the herd level. Multivariate linear regression was used to account for the effect of herd and to assess interactions.
Pooled-milk from treated cows and bulk milk samples were analysed for Ostertagia antibody ELISA optical density ratios
(ODR; Svanovir®).

Results: There was a significant treatment x herd interaction (p=0.035). Treatment improved 205 day milk solid (MS)
production in one herd (364.5 kg MS/205 day lactation vs. 346.5 kg MS/205 day lactation; p=0.003), but no differences were
detected in the other two herds. The mean milk Ostertagia ELISA ODR was 0.9 (range 0.6 to 1.3) with no differences
detected between herds and treatments, although the power of the ODR analysis was low.

Conclusions: This study confirms previous findings of the significant variation in response to anthelmintic between herds.
The reasons for these differences need to be explored. Despite ODR being high on all farms, a significant effect on
productivity was only seen on one farm.




Influence of the order of evaluation of sheep and goat conjunctiva by people under training
on FAMACHA System
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Background: The FAMACHA® System is based on the clinical evaluation of anemia by comparing the color of the
conjunctiva with a five standard colors chart. To minimize the subjectivity of this examination, it is required the training of the
evaluators. This practice is conducted with the evaluation of 20 sheep/goats of known hematocrit value disposed laterally
and with the conjunctiva exposed to allow that all the participants be able to score each animal. All the participants are
disposed in a queue, and it is not allowed to change the order of each person. As the color of the mucosa could be altered
by exposure, this study was performed to assess whether there is a difference of the degree FAMACHA® awarded between
the first and the last row of reviewers.

Methods: It was conducted eight training courses for farmers, students and technicians in different cities of Parana State,
Brazil, from October 2009 to August 2010. For each practice, classes of 12 to 25 persons evaluated 20 sheep and/or goats.
The degree awarded by each participant was compared with the hematocrit of each animal for assignment of errors. The log
of penalized and not penalized errors were analyzed in a randomized block design in which treatments were the order of
evaluation (first five evaluators x last five) and blocks were the different courses (n = 8).

Results: The average log of penalized error was 1.514 and 1.491 for the first and last raters, respectively. For the non-
penalized error, these values were 1.491 and 1.493. The response among reviewers before logarithmic transformation had a
high coefficient of variation (23.73% and 22.78% for penalized and not penalized errors), demonstrating high diversity in the
ability to award correct FAMACHA scores among people who attend the courses. There was not effect of block or treatment
(p> 0.05).

Summary/Conclusions: There was no significant difference in the evaluation of FAMACHA score between the first and last
evaluators, indicating that exposure of the conjunctiva of sheep during the assessment by groups of 12 to 25 people does
not result in significant change in the ocular mucosa.




Targeted selective treatments of first season grazing cattle
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Background: The effective management of diseases caused by gastrointestinal (Gl) parasites in ruminants through
targeted selective treatments (TST) has been adressed as a novel control strategy, which can prevent the development of
anthelmintic resistance (AR). Another advantage of the TST approach is that it is acceptable also in organic herds, at least in
Sweden. The aim of the present study was to validate the use of a weight-gain-based TST against major Gl-parasites in first
season grazing (FSG) cattle under field conditions in Sweden.

Methods: A three-year grazing trial was performed to compare animal performance and levels of parasite control in three
grazing groups, each with 18-24 FSG grazing similar set-stocked pastures. The experimental groups were subjected to
either: A) no parasite control, B) repeated doramectin (Dectomax®) injections, or C) targeted selective weight-gain-based
anthelmintic treatments of individual calves, but only if their performance was inferior to the average of the poorer half of
those in group B. Each year, weight gains and parasitological variables were measured at predetermined intervals for 22-24
weeks during the grazing season.

Results: In all years the dewormed calves in group B performed significantly better (0.42-0.61 kg/day) than those in the TST
group C (0.33-0.51 kg/day), which in turn always exceeded the untreated group A (0.25-0.43 kg/day). In general, there were
no differences either in faecal egg counts (FEC) or in serum pepsinogen levels between FSG in groups A and C. The
average cumulative FECs in A were in the range of 1271-1953 epg and in C 1221-1968 epg. In contrast, parasite eggs were
recorded rarely from group B and then only during the first two years (12-38 epg). The animals in B received 7 doses each
year, whereas those in C received on an average 0.54 doses.

Conclusion: The TST approach tested here significantly decreased the numbers of anthelmintic treatments without being
associated with major production losses. Still, the weight gains in animals subjected to TST were consistently (and
significantly) lower than in those animals regularly dewormed. From this point of view the TST approach may be questioned,
especially since there were no signs of selection for AR in group B despite a fairly intensive use of anthelmintics.

Funding was provided by Formas 220-2007-1616




Ivermectin and Moxidectin Resistance Factor in Cooperia spp. in Beef Cattle in Mato
Grosso do Sul, Brazil

G. D. de Almeida'; R. P. Heckler'; D. G. L. Borges'; M. K. V. Onizuka'; D. Feliz'; F. Paiva'; F. de A. Borges'
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Background: Sensible and reliable tests are necessary to detect small frequencies of resistance in a worm population,
allowing preventive management to slow down selection pressure on that population. In Brazilian beef cattle, Cooperia has
shown to be the major resistant nematode to macrocyclic lactones. The objective of this study was to determinate resistance
factor (RF) of Cooperia field isolates to ivermectin (IVM) and moxidectin (MXD).

Methods: Eight field isolates, one susceptible and seven previously characterized as IVM-resistant by FECRT, were
evaluated by a modifield larval migration in agar test.

Results: The values of IVM EC50 in the evaluated isolates were: IVM-Susceptible: 1.16 nMol, Bom Senhor: 4.09 nMol (RF=
3.53), Baunilha: 3.57 nMol (RF= 3.07), Trés Barras: 4.09 nMol (RF= 3.52), Duas Irmas: 2.50 nMol (RF= 2.15), Bom Retiro:
11.35 nMol (RF= 9.78), Soberana: 6.03 nMol (RF= 5.20), Lucero Pora: 8.63 nMol (RF= 7.44). These isolates showed to be
much more susceptible to MXD than to IVM, with reduced EC50 and RF values: MXD-sensitive isolate: 0,75 nMol, Baunilha:
0,93 nMol (RF= 1,24), Trés Barras: 0.36 nMol (RF= 0.48), Duas Irmas: 2.57 nMol (RF= 3.42), Bom Retiro: 1.43 nMol (RF=
1.90), Soberana: 1.087 nMol (RF= 1.45), Lucero Pora: 0.49 nMol (RF= 0.65). When comparing the results of previous
FECRT for each Cooperia isolate to the the larval migration assay, it was observed higher sensitivity of the in vitro test to
detect MXD resistance. The efficacy of MOX against the Duas Irmas isolate was 100% (FECRT), while the FR was 3,42.
Conclusions: The in vitro test allowed phenotypic differentiation between sensitive and resistant isolates and has
demonstrated to be a practical way and a possible tool for diagnosis of IVM and MOX resistance in field isolates of Cooperia
spp. It was observed difference between susceptibility to MXD and IVM. One limitation for using this technique in field
surveys is the need of monospecific nematode infections. Further studies are necessary to determine the discriminating-
dose to differentiate between susceptible and resistant nematodes.




Risk factors in the development of bovine anthelmintic resistance in the Pampeana Region
of Argentina

S. L. Cristel ', V. H. Suarez 2
" Area Parasitologia INTA — E.E.A Anguil, La Pampa, Argentina; 2 Area Parasitologia INTA — E.E.A Salta, Salta, Argentina.

In a regional study on anthelmintic resistance (AR) in cattle nematodes in the pampeana region of Argentina high levels of
AR were recorded. The continue use of anthelmintics and some management practices have probably favored the
appearance of AR. The aim of the present work was to determine the risk factors in the development of AR by studying
differences between cattle production systems and different farm management practices. An observational study type case-
control was used to identify risk factors. Fifty (50) cattle herds were surveyed, a group with AR (cases) and a group without
AR (controls).Then were compared with respect to presence of the each hypothesized risk factor. The study of risk factors
by means of surveys determined that the main management measure involved in the development of RA were the frequency
of the treatments; three or more anthelmintic treatments applied throughout the year favoured the appearance of AR (odds
ratio OR = 41.6). Likewise, predetermined strategic control treatments (OR = 4.6), summer treatments (OR = 3.7) and the
absence or very low larvae in refugia (OR = 3.7) are associated with AR. These results show the importance of the correct
use of the anthelmintics, applying control programs that consider the importance of the larvae in refugia, especially with
summer treatments. To avoid the appearance of AR and to preserve the anthelmintic drugs efficacy, current cattle farm
worm control programs require of an urgent re-formulation.




Gastrointestinal parasitism in small ruminants on small farms, in the Caatinga biome of the
state of Bahia, Brazil'

A. Aguiar-Oliveira’; R. Xavier?; O. Lima®; J. E. Guimaraes?; S. M. Nishi% M. A. Ornelas-Almeida®
'Faculdade de Tecnologia e Ciéncias-Bahia; 2Escola de Medicina Veterinaria-UFBA; ®Sindicato dos Produtores Rurais de
Cansancgao

A study of nematodes infecting small ruminants raised by smallholders in Caatinga (scrublands) biome of the state of Bahia,
Brazil was performed in 11 goat and 37 sheep herds selected by non-probabilistic sampling. Herds were evaluated through
egg counts (Gordon & Whitlock, 1939) and infective strongyle larvae faecal samples, body condition score (BCS, from 1 to
5) and FAMACHA® score determination from 116 goats and 474 sheep. Gastrointestinal nematodes (GIN) eggs were
detected in 93.9% of goat faecal samples and 71.7% of the sheep samples. However eggs per gram (EPG) counts in 76.3%
(450/590) of the samples were below the established cutoff point (800 EPG). The mean EPG was higher in the goats
(1,243.5) than in the sheep (646.6), with a significant difference (p < 0.001) between the results. The sheep under 12
months old and those over 48 months were 2.57 (p=0.03) and 2.56 (p=0.003) times more likely to be infected, respectively,
when compared with the other animals. There was no positive association between the positive rate of the fecal samples
and the age of the goats. Most of the goats (89.7%) had a BCS less than or equal to three, but 57.8% of those classified as
normal body condition (BCS=3) had the highest average EPG count (2,445). The nutritional state of the sheep was classified
as normal (56.1%) and fat (21.5%) and the average EPG was below 800. None of the goats had FAMACHA® eye score 1,
but scores 3 (48.3%) and 4 (42.4%) were observed respectively with average EPG counts of 1,042 and 1,831, without
significant difference (p>0.05). FAMACHA® score in sheep ranged from 1 to 5, but scores 2 and 3 were the most frequent,
at 30.1% and 40.7%, in both cases with significant differences (p=0.04 and p=0.02), respectively. In the anemic sheep, with
scores 5 and 4, the EPG counts were 1,417 and 1,325. Haemonchus (49.6%; 66.8%), Trichostrongylus (43,44%; 29,2%),
Oesophagostomum (4.31%; 2.51%) and Cooperia (2.14%; 0.79%) were found in goat and sheep faecal cultures
respectively. Farmers need to integrate these methods aimed at minimizing ruminants exposure to gastrointestinal
nematodes. Supported by FAPESB.




Soil moisture influences the moisture content of sheep faeces

K. Saad’, L. Kahn', S. Walkden-Brown', J. Bailey?, S. Bowers'
'School of Environmental and Rural Science, University of New England, Armidale 2351, NSW, Australia; 2Novartis Animal
Health Australasia Pty Ltd, 54 Waterloo Road, North Ryde, Sydney, NSW, 2113, Australia.

Background: Temperature and moisture are important variables controlling development of gastrointestinal nematode eggs
to the infective larval stage (L3). Moisture effects development through rainfall amount and timing, but soil moisture may
also be important. Larval development occurs within the faecal pellet and effects of moisture must occur through faecal
moisture content (FMC). An experiment was conducted in a temperature-controlled incubator to determine the effect of soil
moisture content and water application timing and amount on FMC.

Methods: A 3x3x2 factorial experiment was conducted with 3 starting soil moisture content (0, 10, 15%), 3 water application
days (-1, 0, 3 relative to faecal deposition) and 2 water application amounts (12 and 24 mm) with 4 replicates. External to the
design were unwatered controls. Temperature varied with daily minimum of 16.2 and maximum of 30.7°C and evaporation
rate ranged from 2.3 to 5.0 mm/day. Sheep faeces (14g) were loosely placed on the surface of containers with a mixture of
sterilised soil and aggregate. FMC on day 0 was 58.2%. Faecal pellets and soil were subsampled on days 1 — 4, 7 and 14
for dry matter determination.Results

Mean FMC (all days) was greatest when soil moisture was 10 or 15% (p=0.001) and when water application occurred on
day 0 (p<0.001). Water application amount increased FMC (p<0.001) but only on days 4 and 7. The interaction between the
effects of soil moisture and application day reached significance (p=0.003) on day 4. Prior to this, water application provided
on the day of deposition negated any effects of soil moisture on FMC. In contrast, FMC on day 4 was greater if soil moisture
was 10 or 15% but only for those treatments which received water on day 0. Soil moisture on day 2 best predicted (p<0.001)
FMC on days 1 — 3 (R?=0.29, 0.58 and 0.55 respectively).

Summary: Soil moisture influenced FMC but this effect was negated if water application occurred on the day of deposition.
Post deposition water application was most effective in the absence of starting soil moisture. Soil moisture on day 2 best
regulates early FMC which is most important for development of L3.




Control of the periparturient rise in faecal Teladorsagia circumcincta egg output of ewes
using moxidectin 2% w/v injection

N. D. Sargison', D, J. Bartram? D. J. Wilson'
'University of Edinburgh, Royal (Dick) School of Veterinary Studies, Roslin, Midlothian, Scotland EH25 9RG; 2Pfizer Animal
Health, 23/35 avenue du Docteur Lannelongue, 75668 Paris Cedex 14, France

Background: On many UK farms, the development to patency of overwintered infective Teladorsagia circumcincta larvae
ingested from pasture is the principal source of the periparturient rise (PPR) in faecal egg output. Anthelmintic treatments
are required to suppress the PPR of ewes turned onto heavily Ls-contaminated pastures, to ensure adequate subsequent
control of teladorsagiosis in their lambs. A field study was undertaken in a sheep flock in south-east Scotland with a history
of ivermectin-resistant T. circumcincta, to determine the effects of treating newly-lambed ewes with a long-acting injectable
formulation moxidectin 2% w/v (CYDECTIN®) (LA) versus an oral formulation of moxidectin 0.5% w/v (OD) on the PPR and
the implications for the control of teladorsagiosis in their lambs.

Methods: The effects of treatment prior to turnout of newly-lambed ewes with LA (1 mg/kg bodyweight) (n=73) were
compared with those of treatment with OD (0.2 mg/kg bodyweight) (n=98). Each group was grazed separately. Stocking
density and pasture levels of overwintered T. circumcincta larvae were similar for each group. The efficacies of the treatment
strategies were assessed using ewe and lamb faecal nematode worm egg counts (FWECs) and pasture larval counts
measured at 14- to 28-day intervals from lambing (day 0) until weaning (day 109). A faecal egg count reduction test
(FECRT) was performed at the end of the study to assess the ivermectin resistance status.

Results: Comparison of the areas under the FWEC-time curves indicates that OD-treated ewes shed approximately 3.5
times more T. circumcincta eggs between lambing and weaning than LA-treated ewes. This resulted in a higher level of
pasture larval contamination by OD-treated ewes. Lambs co-grazed with OD-treated dams shed approximately 1.7 times
more T. circumcincta eggs than lambs co-grazed with LA-treated dams. The FECRT demonstrated 22% (95% confidence
interval, -67 to 63%) efficacy of oral ivermectin (0.2mg/kg bodyweight).

Summary/Conclusions: Treatment of periparturient ewes with a single dose of LA effectively controlled the PPR, even in
the presence of ivermectin-resistant T.circumcincta. The resulting low levels of pasture larval challenge should lead to higher
growth rates and reduced frequency of anthelmintic treatments in their lambs. The latter has potential to reduce selection
pressure for anthelmintic resistance.




Efficacy of Zolvix (monepantel) in sheep against gastro-intestinal parasites resistant to
currently available anthelmintics

P. Rolfe’, B. Hosking', H. Sager?, P. Stein', T. Griffiths', P. Mason®
"Novartis Animal Health Australasia Limited, NSW, Australia; 2Novartis Centre de Recherche Santé Animale SA,
Switzerland®; Mason Consulting, Christchurch, New Zealand.

Background: Monepantel (Zolvix®; 25 g/L) has been developed to treat and control infections with gastro-intestinal
parasites in sheep and, due to its unique mode of action, to manage the widespread resistance that affects the older classes
of anthelmintics. Studies were conducted to confirm the effectiveness of monepantel against nematodes in sheep known to
be resistant to these anthelmintics.

Methods: Twenty VICH compliant dose determination or dose confirmation studies conducted in Europe, New Zealand,
Australia and South Africa assessed the efficacy of Zolvix (monepantel, 2.5 mg/kg) against natural and experimental (adult) or
experimental (fourth-stage larvae) infections. Efficacy was determined by the reduction in worm burdens at necropsy in treated
versus untreated animals. The resistant status of the isolates was confirmed within the studies by treatment of animals with the
appropriate anthelmintic or in separate resistance characterisation studies. Three field studies were conducted on 34 sheep
farms across New Zealand and Australia where the efficacy of Zolvix was compared to commercially available anthelmintics
and assessed by fecal egg count reduction.

Results: In controlled slaughter studies, Zolvix was highly effective against a range of gastro-intestinal parasites resistant to the
older anthelmintics (below). Resistance was present in Haemonchus contortus, Teladorsagia circumcincta, Trichostrongylus
axei, T. colubriformis, Cooperia curticei, Nematodirus spathiger and Oesphagostomum venulosum to benzimidazoles and
imidazothiazoles. Resistance to macrocyclic lactones was present in H. contortus, T. circumcincta, T. colubriformis and N.
spathiger. Resistance to salicylanilides and organophosphates was present in H. contortus. The degree of resistance varied
from mild to very severe, and especially severe in Haemonchus contortus, Teladorsagia circumcincta and Trichostrongylus spp.
and often to dual, triple and quadruple combinations of different classes.

In the field studies, resistance was confirmed to the benzimidazoles, imidazothiazoles and macrocyclic lactone classes.
Zolvix was highly effective at all sites.

Conclusion: Zolvix was highly effective at 2.5 mg/kg against adult and immature stages of a wide range of nematodes in
sheep known to be resistant to the older anthelmintics. These results confirm the unique mode of action of this new
anthelmintic class. Zolvix will be a useful tool in the management of intestinal parasitism, especially those parasites resistant
to the older anthelmintics.




Efficacy and pharmacokinetics of Zolvix (monepantel) against gastro-intestinal parasites in
goats

P. Rolfe, H. Sager?, V. Schmid?, A. Browning', B. Allen', K. VanHoff', S. Miller', A. George', R. Nottingham?®, N. Potgieter’
"Novartis Animal Health Australasia Pty Limited, NSW, Australia; °Novartis Centre de Recherche Santé Animale SA,
Switzerland; 2 PharmVet Solutions, Auckland, New Zealand.

Background: Monepantel (Zolvix®; 25 g/L) has been developed to treat and control infections with gastro-intestinal
parasites in sheep and, due to its unique mode of action, to manage the widespread resistance that is present to currently
available classes of anthelmintics. The same parasites are present in goats and arguably the resistance problem in that host
species is more severe. A series of studies was conducted to determine and confirm the appropriate effective dose rate in
goats against common adult and fourth-stage larvae of parasites and to also assess the efficacy of Zolvix when given under
typical field conditions.

Methods and Results: In the dose determination study, treatment was given against fourth stage larvae at oral doses of
1.25, 2.5, 3.75 and 5 mg/kg. Zolvix was highly effective against all parasites at 3.75 and 5 mg/kg and against most
nematodes at 1.25 and 2.5 mg/kg. Blood samples were analyzed for levels of monepantel and monepantel sulfone. The
overall exposure to the sulfone metabolite was lower in goats than in sheep at the same dose rate. The shorter half life of
the sulfone in goats might be explained by a higher clearance of the sulfone in this species. Another two studies were
conducted to confirm the efficacy of Zolvix at 3.75 mg/kg in naturally or experimentally infected goats by the effect on worm
counts. Zolvix was highly effective (>98%) against adult Haemonchus contortus, Teladorsagia circumcincta,
Trichostrongylus axei, T. colubriformis and Chabertia ovina and >99% effective against fourth-stage larvae of H contortus,
Teladorsagia spp Oesophagostomum venulosum. In field studies incorporating 10 separate field sites in France, Australia
and New Zealand, Zolvix (at a minimum dose rate of 3.75 mg/kg) was highly effective in reducing fecal egg counts
approximately 10 days after treatment.

Conclusion: It is concluded that Zolvix was effective at 3.75 mg/kg against adult and immature stages of a range parasites
infecting goats and this new anthelmintic class will be a useful tool in the management of intestinal parasitism, especially
those parasites resistant to currently available anthelmintics.




Toxicity of Bacillus thuringiensis proteins against the blood-feeding nematode
Haemonchus contortus

M. E. Lépez-Arellang’, A. Bravo?, P. Mendoza-de-Gives', E. Liébano-Hernandez', I. Hernandez-Linares®, A. Vazquez-
Pineda*, A. Aguilar-Marcelino’
"CENID-PAVET INIFAP, Jiutepec, Mor, México, 2IBT-UNAM, Cuernavaca, Mor, México, *FCA-UAEM, Cuernavaca, More,
México, *UPA-UAEG

Bacillus thuringiensis synthesizes proteins that are used as biological control against different kind of pathogenic insects,
which affect agricultural crops. Some proteins such as Cry and Cyt have been identified as the main proteins with lethal
action; even some of them are used in the control of pests since long time ago. On the other hand, other B. thuringiensis
strains have also shown lethal activity against parasitic nematodes, such as the blood-feeding parasite Haemonchus
contortus. Recently, soluble proteins from B. thuringiensis 1B-16 strain showed a nematocidal effect against H. contortus
eggs and larvae stages. However, purified proteins might increase the nematotoxic effect of B. thuringiensis. The aim of the
present study was to identify and to evaluate the toxicity of purified Cry and Cyt proteins from IB-16 B. thuringiensis strain
against H. contortus. So, the amino acid sequence of B. thuringiensis IB-16 strain was analyzed in the Gene Bank data base
and showed 100% homology with Bacillus thuringiensis subsp israeliensis (Bti) strain. Three main products Cyt1Aa, Cry4Ba
and Cry11Aa from IB-16/Bti were selected and cloned in 407 acrystalliferous B. thuringiensis strain. The lethal activity of the
purified proteins was evaluated against the fourth larvae and adult stages of H. contortus. Lethal activity from 80% to 89%
was observed in bioassays after 72 h of nematode and toxins exposure. Lethal toxin concentration (LCs,) was used at 0.125
and 0.25 mgml™ of protein. The main nematode damage caused by Cyt1Aa and Crystal (4Ba and 11Aa) proteins was
identified on the nematode surface coat and midgut cells, where epithelial cells were swelling. Also, disintegrated somatic
cells with some vacuoles between them were observed. In conclusion, this study showed the possible used of I1B-16/IBti
proteins as a nematocidal product against H. contortus, considered the main tropical nematode in the livestock industry.

This project was partially financially by CONACYT, México, Num 23953




Re-evaluation of Efficacy against Nematode Parasites and Pharmacokinetic of Topical
Eprinomectin in Cattle

S. Rehbein': M. Visser'; M. Kellermann'; L. Letendre?®
"Merial GmbH, Kathrinenhof, Rohrdorf, Germany; °Merial Limited, North Brunswick, NJ, USA

Background: Eprinomectin is the most recent commercialized member of the macrocyclic lactones in large animals and
was developed as topical treatment for use against endo- and ectoparasites in cattle of all classes and ages in the 1990s.
As macrocyclic lactones have been used for more than 25 years in bovines, this study was conducted to re-evaluate the
efficacy of topical eprinomectin against contemporary nematode strains. In addition, the pharmacokinetic profile of
eprinomectin following topical treatment of cattle that did not groom was determined in order to assess the extent of
percutaneous absorption and to address the speculation that after topical treatment with macrocyclic lactones, oral ingestion
was the main mechanism for the systemic exposure of cattle.

Methods: Sixteen 8-9 months old, male Brown Swiss calves (206-256 kg) experimentally infected with a range of recently
isolated nematode parasites were blocked based on pre-treatment bodyweight and randomly allocated to control (untreated,
n=8) or EPRINEX® Pour-on (Merial) at 0.5 mg eprinomectin/kg administered once on Day 0 (n=8). Calves were individually
housed in a manner preventing them from physical contact with others and from self-grooming. Plasma samples collected
between 1 and 21 days following treatment were analysed by HPLC methodology. Parasites were recovered using routine
techniques at necropsy 21 days following treatment. Pharmacokinetic evaluations were performed using non-
compartmental analysis in WINNONLIN® software.

Results: When compared with controls, efficacy of EPRINEX Pour-on treatment was >99% (p<0.05) against adult
Dictyocaulus viviparus, Bunostomum phlebotomum, Cooperia oncophora, C. surnabada, C. punctata, Nematodirus
helvetianus, Oesophagostomum radiatum, Ostertagia ostertagi, O. lyrata and Trichostrongylus axei, and inhibited Ostertagia
and inhibited Nematodirus larvae. Main pharmacokinetic parameters were AUC(0-Tlast) 112 + 22 day*ng/mL, T2 5.2 + 0.9
days, and Cmax 9.7 + 2.2 ng/mL; individual maximal eprinomectin concentrations were observed 3 to 7 days after treatment.
Conclusions: This study confirmed the continued high level of efficacy against a wide range of gastrointestinal and
pulmonary nematodes. Plasma concentrations and pharmacokinetic parameters were comparable to those reported
previously indicating that oral ingestion is not required to achieve efficacy following topical administration of eprinomectin.
®EPRINEX is a registered trademark of Merial. All other trademarks are property of their respective owners.




Effects of a protein supplement and anthelmintic treatment on communally grazed Tswana
goats naturally infected with gastrointestinal nematodes

E. R. Bakunzi, L. K. Mogapi, B. M. Dzoma, L. E. Motsei, M. Nyirenda, R. V. Ndou

This study was carried out to determine the effects of anthelmintic treatment and protein supplementation on health and
productivity of indigenous Tswana goats. Thirty six goats of around 1 year old and of unspecified breeds were randomly
divided into 4 groups of 9 animals each. The first group was treated with an oral dose of albendazole every three months.
The second group was fed protein supplement daily, while the third group was drenched every three months and fed protein
supplement daily. The fourth, control group was neither drenched nor fed supplement. The control group generally had
higher eggs per gram (EPG) counts than the 3 treatment groups, with the highest peak in January. There was no significant
difference in EPGs between the protein and the anthelmintic groups, while the protein supplemented animals had
significantly lower mean egg counts than the controls. The anthelmintic/protein group had significantly reduced faecal
nematode egg counts when compared to the other 3 treatments. The protein and the protein/anthelmintic groups gained
significantly more weight than the anthelmintic group, while the anthelmintic group also gained significantly over the control
group. The protein supplemented and anthelmintic- treated groups had significantly higher PCV values than the controls. No
significant differences were observed for albumin among the groups. The additive helminth control effect of anthelmintic and
protein supplementation combinations may go a long way in curbing the rampant use of anthelmintics that has the potential
of promoting drug resistance.




Monepantel against arrested gastrointestinal nematode larvae in sheep

H. Sager'; P. Rolfe?; B. Bapst'; P. A. Stein?; B. C. Hosking? R. Kaminsky'
" Novartis Centre de Recherche Santé Animale, CH-1566 St-Aubin, Switzerland; 2 Novartis Animal Health Australasia Pty
Limited, Yarrandoo R&D Centre, Kemps Creek, NSW 2178, Australia

The amino-acetonitrile derivatives (AADs) form a new anthelmintic class of which monepantel was the first molecule to be
developed for use in sheep. The efficacy of this drug against normally developing fourth-stage larval and adult
gastrointestinal nematodes has been described in several studies. Additionally, the AADs are known to control nematodes
that are resistant to the classical anthelmintics due to their novel mode of action. However, it was unclear whether this drug
would also be active against inhibited gastrointestinal nematodes.

Four studies were performed in Australia, Switzerland and the UK using naturally infected sheep. After grazing on pasture
the animals were housed for 2 to 4 weeks prior to treatment in order to allow maturation of all non inhibited stages. All
animals were allocated either to an untreated control group or to a group treated orally with monepantel at a dose of 2.5
mg/kg bodyweight. Efficacy was calculated based on worm counts. In addition to the standard washing procedure of the
abomasum and the intestine, the mucosa from the washed organs was digested and the content examined for nematode
larvae. The focus was on the inhibited forms of Haemonchus contortus, Trichostrongylus axei and Teladorsagia spp.

In all studies the efficacy of monepantel was >99% against adult stages as well as developing and inhibited larvae of H.
contortus, Trichostrongylus spp. and T. axei. These results indicate that monepantel can be recommended for anthelmintic
treatment of sheep also at the end of the pasture season.




Parasite migration and mucosal antibody levels in two Canarian sheep breeds showing
differential resistance to Haemonchus contortus

J. F. Gonzalez"; A. Hernandez'?; J. Hernandez'; E. Meeusen®; J. M. Molina; F. Rodriguez?; J. Raduan?;
E. Rodriguez'; D. Piedrafita®
' Department of Animal Pathology, Veterinary Faculty, University of Las Palmas of Gran Canaria, Arucas, Spain; ?
Department of Morphology, Veterinary Faculty, University of Las Palmas of Gran Canaria, Arucas, Spain; 3 School of
Biomedical Sciences, Monash University, Clayton, Australia

Background: We have demonstrated two Canarian breeds of sheep —Canaria Hair Breed (CHB) and Canaria Sheep (CS)-
with differential resistance to Haemonchus contortus infection. Several abomasal immune cells (eosinophils and y8/WC1+T
cells) were inversely correlated with parasitological parameters in the resistant CHB sheep and suggested an important
potential role of these cells in immunity (Gonzélez et al., Vet. Parasitol., 2011). Here, we extend these findings and
determine the role of mucus and associated excreted antibody (IgA) in these two breeds.

Methods: Fourteen CS and thirteen CHB were infected with 20,000 L3 of H. contortus. Five animals of each breed were
killed at 7 dpi and the rest at 28 dpi, Haemonchus-specific IgA in mucus using larval and adult antigens was quantified by
(ELISA) at 7 and 28 days post-infection (dpi) in experimentally infected CS and CHB sheep including positive and negative
mucus in each plate. The ability of abomasal mucus to affect the motility of the juvenile parasites was also assessed using a
larval migration inhibition assay (LMIA).

Results: Mucus from resistant CHB sheep showed higher specific IgA against adult antigen (0.88+0.309) and greater
inhibition activity in the LMIA (18,13 £ 8.9) than from mucus collected from susceptible CS (IgA ES: 0.519+0.298; LMIA:
8.2+3.9) at 28 dpi. In CS, mucus IgA against larval antigens correlated negatively with larval length (7 dpi) (r = -0.9; p <
0.05). In contrast, mucus IgA against adult antigens was negatively correlated with adult length (r = -0.829; p <0.05) and
fecundity (r = -0.886; p < 0.05) in CHB sheep. In addition, local inmunglobulins correlated positively with abomasal
eosinophil (r = 0.661; p<0.005) and y6/WC1+ T cells (r = 0.9; p<0.05) only in the resistant breed.

Conclusions: Local production of parasite-specific IgA has been shown to modulate gastrointestinal parasite infectivity in
several parasite species. CHB resistant sheep produced more local specific inmunoglobulins, including IgA. The mucus from
these animals had a greater inhibitory effect on larval movement. Negative correlations between parasite-specific antibody
and parasitological correlates (larval motility, adult worm counts & fecundity) between and within the sheep breeds are
discussed and suggest differential modulation of parasite establishment between the breeds.




Identification of Gastrointestinal Nematodes in Crossbreed Goats with Different levels of
Resistance

R. M. Alves Coutinho'; A. L. Ferreira de Andrade Junior'; F. Cavalcante Silva'; C. L. Benvenuti?; L. da Silva Vieira®; L._Giotto
Zaros'
'"Universidade Federal do Rio Grande do Norte — UFRN —Natal, RN, Brazil; 2Universidade Estadual Vale do Acarau, Sobral,
CE, Brazil; 3Embrapa Caprinos e Ovinos, Sobral, CE, Brazil

The aim of this study was to identify the species of nematodes from abomasum and small intestine of F2 crossbred goats
(*2Anglo-Nubian x %2 Saanen) naturally infected. Sixty young goats were kept together on pasture without anthelmintic
treatment for 4 months. Based on the average of eggs per gram counts, twelve animals that presented the lowest EPG were
classified as resistant and twelve animals that presented the highest EPG were classified as susceptible and slaughtered for
recovery, identification and quantification of the species present in the abomasum and small intestine. The classification was
based on morphological characters according to Ueno and Gongalves method, including the length of the nematodes, length
of the spicules of the males and the type of ovojector and length of females in both groups and submitted to Analysis of
Variance using Statistical Analysis System. The number of parasites was lower in goats classified as resistant compared to
that classified as susceptible (758.5 and 3653.5, respectively; P<0.05). All parasites from abomasums were identified as
Haemonchus contortus, with average length of females of 14.4mm (+ 4.3mm) and 16.3mm (£ 3.5mm), males 11.6mm (z
2.9mm) and 12.4mm (£ 2.2mm), length of spicules of 410 ym (+ 28um) and 435 ym (+ 21um) and length of ovojector 471um
(x 83um) and 463um (+ 89um), to resistant and susceptible groups, respectively. In H. contortus females of resistant and
susceptible groups, the predominant type of vulvar process was linguiform (47.56% and 49.33%, respectively). In the small
intestine form resistant and susceptible animals Trichostrongylus colubriformis was identified, with average length of
parasitic females of 6.87mm (£ 0.71mm) and 7.19mm (x 0,76mm), males of 5.39mm (x 0,6mm) and 6.55mm (£ 0,7mm),
length of spicules of 147.9um (£ 12.1um) and 158.1um (£ 12um) and length of ovojector of 469.3um (+ 49um) and 464um (+
48 um). It can be concluded that the infection caused by gastrointestinal nematodes in crossbred goats with different
degrees of resistance was mixed, characterized by Haemonchus contortus and Trichostrongylus colubriformis. Study funded
by CAPES, CNPq and Embrapa Caprinos e Ovinos.




Evaluation of methods of control gastrointestinal nematodes in sheep herd

H. Rocha de Medeiros'; L. Giotto Zaros'; E. Vasconcelos Holanda Junior?; L. S. Oliveira?, M. A. Delmondes Bomfim?; L. da
Silva Vieira®
'Universidade Federal do Rio Grande do Norte UFRN, Natal, RN, Brazil; ’Embrapa Caprinos e Ovinos, Sobral, CE, Brazil.

The administration of anthelmintics to control gastrointestinal nematodes can increase the production system costs and/or
develop parasitic resistance. In this way, the aim of this work was evaluate three methods to control gastrointestinal
nematodes: Famacha, strategic control based on albendazole administration and the eggs per gram (EPG) counts. It was
used 240 sheep undefined breed, divided in three groups with 80 sheep each that represents the average characteristics of
original herd and kept together on pasture naturally infected by gastrointestinal nematodes (85% of Haemonchus sp. in
larvae cultures). In each group it was used a different method of worm control: | - FAMACHA®, Il - strategic control (SC)
based on albendazole administration and Ill - based in eggs per gram (EPG) counts, using the 500 EPG averages as a
cutoff to anthelmintic administration. During eight months, each 14 days on rainy season and each 30 days in dry season,
feces from 20 animals belonging to each treatment were collected to EPG counts. At the same day, the animals were
submitted to FAMACHA method and only animals from group | that presented FAMACHA 3, 4 or 5 were medicated with
albendazole. The EPG mean was higher in animals of groups | and Il (570 EPG; P>0.05) and lower in group Il (300 EPG;
P>0.05). During the experimental period, the animals from group |l were medicated with anthelmintic three times in a year
and that from group lll, once. The worm control by FAMACHA permitted to save 40% of costs regarding to strategic method.
The FAMACHA and EPG counts permitted reduce the use of anthelmintics and, consequently, the lower costs than strategic
control. However, to obtain similar results, it is necessary to have a book keeping records of the herd to help the decision of
how method of control use and a team with knowledge in FAMACHA method and/or estimate the EPG counts in laboratory.
Study funded by Funcap, CNPq and Embrapa Caprinos e Ovinos.




Low and high FEC sheep productive performance under extensive grazing conditions
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Southern Brazil is a sub-tropical region where Haemonchus contortus is predominant throughout most of the year. Under
these conditions, grazing adult sheep harbour high FEC counts and it is not uncommon for flocks to be drenched an average
of nine times/year. It is becoming harder for farmers to control sheep gastrointestinal nematode (GIN) infections due to
parasite resistance to currently available drugs in the market. Exploring host resistance through faecal egg counts (FEC)
measurements is a low cost alternative with potential to control GIN infections. The effects of FEC selection on flock
production are being studied in a trial where low and high faecal egg count breeding ewes, with respective FEC<500 and
FEC>1000, were allocated to contiguous paddocks at a commercial farm in Southern Brazil. Ewes were naturally challenged
at adult age, and the FEC average was calculated based on two different challenge cycles, with 45 days interval. These two
sub-flocks, having 60 breeding ewes each, were maintained at different paddocks at all times, except during mating season
(45 daysl/year). The objective was to measure performance on numbers of drenches, mating and weaning weights of dams
and their offspring, respectively. FEC averages for the low and high groups of dams were of 177 and 2287 (p=0.0001),
respectively. A three-year period was analysed and results show an average increase of 2kg/year in weaning weight for the
low FEC ewe'’s offspring compared to the high FEC group progeny (p=0.0086). Low FEC ewes were also 3kg heavier than
high FECs at mating time (p=0.0009). An average reduction of 1.3 drenches/year for the low FEC group was observed, with
significant year variation. Higher reductions in drenches were observed in more humid years. Although the low FEC group of
dams showed egg count averages of 177 during natural challenge, it doesn’'t mean they were unable to show high egg
counts after their challenge period, in fact these low FEC breeding ewes had to be drenched four times every year (two
strategic drenches at the beginning of mating and of lambing). The results found here show that it is feasible for farmers to
explore individual host resistance to GIN infections by keeping more resistant individuals. In doing so farmers would also
successfully reduce the number of drenches in their flocks.




Alternanthera pungens and Colletia paradoxa, as Potencial New Anthelmintic Parasitics
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Nematodes cause severe illness in ruminants, with high mortality rate and consequently, they produce important economic
losses to producers. To fight them, synthetic parasitic like benzimidazoles, avermectins and isoquinoleines are applied
yearly and their indiscriminate use had driven to frequent reports of worm resistance to these active substances. New
efficient and safe therapeutic alternatives are always needed in order to keep the viability of cattle production. A seldom
followed trend is to validate the ethonveterinary knowledge, which can be either a valid alternative for allopathic medicine or
a source for new leader compounds. Our group is trying since some years to develop Phytoveterinary medicine, in this
particular case anthelmintic phytotherapeuticals. After a screening of different natural species, two plants, Alternanthera
pungens and Colletia paradoxa, have shown promising anthelmintic activity, so that can they can be employed as potential
veterinary phytopharmaceuticals. The first one is widely employed in human medicine and there are reports on the former’s
antiparasitic properties.

To evaluate anthelmintic activity it was used an in vitro model with Nippostrrongylus brasilensis (L4) (already reported by
us), reporting a lethal concentration 50 (CEs,), for each sample was serially diluted twice with 6 replicates each, and if
necessary the test was repeated. Statistical analysis was performed using Student’s test, a probability greater than 0.05 was
not considered significant. Albendazol was employed as positive control (CEsy: 0,09ug/ml). Infusions and ethanolic extracts
from each plant were assayed for biological activity. The more active one from A pungens were further fractionated through
liquid-liquid extraction and the anthelmintic activity of the resulting partitions were evaluated. Three raw extracts were
obtained from C paradoxa: ethanol, infusion and acidified water.

This is the first report on the anthelmintic activity of these two plants. The hydroalcoholic extract from A. pungens was the
most active (CEsy: 63ug/ml), whereas the infusion had little activity (CEsy:478ug/ml), solvent fractionation of the ethanolic
extract cause a diminution in the overall activity of the extracts. The butanolic extract was inactive and the one form the
AcOEt partition showed poor bioactivity. The aqueous remnant was the most active (CEz,: 91ug/ml) but with less bioactivity
than the original extract. The aqueous extracts from C paradoxa showed interesting activity: the acified water had CEg:
24.5ug/ml and whereas the infusion had a CEs,: 39ug/ml. The hydroalcoholic extract had poor activity: CEsy: 415ug/ml. C.
paradoxa shows promising activity that can be developed as an anthelmintic phytoveterinary.




Effect of plant protein source on periparturient resistance to parasites in ewes

P. Sakkas', S. Athanasiadou', J. Houdijk’, I. Kyriazakis"
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Background: Effects of metabolizable protein (MP) supply on the degree of periparturient relaxation of immunity (PPRI) in
sheep may be dependent on MP quality and thus protein source. Here we hypothesized that xylose-treated soybean meal
(SoyPass) supplementation reduces the degree of PPRI more effectively than field bean supplementation, as the latter
contain less digestible undegradable protein with lower levels of methionine.

Methods: Twenty-four multiple-bearing ewes were trickle infected with Teladorsagia circumcincta larvae from day.sg to
day.s, relative to parturition date (day,). From day.,s onwards, ewes were fed at either 0.8 (LP) or at 1.2 times their
respective MP requirements using either Soypass (HPS) or field beans (HPB). Ewe and litter body weight and ewe condition
score were measured weekly. Ewe faecal egg counts (FEC) were assessed twice weekly, and transformed via log (FEC+1)
for statistical analysis. Regularly collected blood samples were analysed for plasma pepsinogen.

Results: Mean log FEC during lactation was lower for HPS than LP ewes, whilst that of HPB ewes was intermediate (2.33
vs 2.63 vs 2.49; s.e.d. 0.12; P=0.083). By day.,;, HPS ewes were heavier than LP ewes while HPB ewes were intermediate
(63.1 vs 58.8 vs 61.3 kg; s.e.d. 1.50 kg; P<0.05). Similar effects were observed for litter body weight (27.33 vs 22.66 vs
25.88 vs kg; s.e.d. 1.7; P<0.05). HPS and HPB ewes had higher condition score than LP ewes during lactation (2.1 vs 2.1 vs
1.8; s.e.d. 0.07; P<0.005). LP ewes had higher plasma pepsinogen concentrations than HPS and HPB ewes, both during
gestation (2.12 vs 1.17 and 1.43 mU; s.e.d. 0.28 mU; P=0.008) and lactation (1.96 vs 1.14 and 1.28 mU; s.e.d. 0.25 mU; P=
0.008)

Summary/Conclusions: These results suggest that extra MP supply from field beans might be less effective in reducing the
degree of PPRI than that from SoyPass. Whilst field beans also did not significantly improve lactational performance, both
protein sources resulted in reduced pepsinogen concentrations. This suggests that additional MP from field beans was
mainly directed to maintain abomasal wall integrity rather than immunity to parasites. Thus, dietary protein quality affects the
effectiveness of additional MP to reduce PPRI in sheep.




Effect of feeding Santa Cruz sheep with nutritional pellets containing Duddingtonia
flagrans chlamydospores in the reduction of Haemonchus contortus (L3) in feces
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This research was aimed to evaluate the effect of feeding supplementation of Santa Cruz sheep with Duddingtonia flagrans
chlamydospore nutritional pellets (DFCNP) in reducing the population of Haemonchus contortus infective larvae in feces.
Two groups of six H. contortus artificially infected Santa Cruz sheep were formed. Group 1 (Control) was fed under a daily
nutritional regime for 11 weeks, consisting in commercial sheep food (CSF), Molasses and dried and grinded alfalfa; group 2
(Treated) received a feeding supplementation with 10 nutritional pellets containing 7% sorghum, 51% Soya paste, 20%
wheat bran, 18% molasses, 2% mineral salts and 2% lime and an amount of D. flagrans chlamydospores adjusted to 2 x 10°
chlamydospores according to the live weight of the animals. Fecal samples were taken directly from rectum of each animal
once a week to estimate the number of eggs eliminated per g of feces (epg) through the McMaster technique. Also, three
fecal cultures (of 6 grams of feces) per animal were performed in three plastic Petri dishes. Live weight of sheep was
recorded once a week. Results showed an important reduction in the H. contortus larvae population in fecal cultures of
sheep supplemented with DFCNP in a range of 42.1-84.3% reduction percentage during the whole experiment, excepting
the third sampling with no reduction recorded. Daily weight gaining was very similar in the two groups of sheep; being 136g
for group 1 and 163g for group 2. The consumption of DFCNP offers a good alternative in terms of daily weight gaining
compared with a CSF. Package of Cell Volume in group 2 showed lightly lower values than group 1; nevertheless, the
gaining in live weight was not affected. The reduction in the larvae population in feces is a clear indicator about the efficacy
of nematophagous fungi acting as biological control agents with good expectations as an alternative tool of control in
integrated control and prevention programs.




Comparison of an individual versus a composite sampling method for counting
gastrointestinal nematode eggs in sheep feces
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Introduction: The conventional method for estimating the average parasite egg count for a group of sheep is not
economically convenient, as individual anthelmintic treatments are further more inexpensive than the cost for each test. This
may limit the number of tests requested by the animal owners. In this study, individual samples were compared against
composite ones to quantify gastrointestinal nematode eggs per gram of feces.

Methods: Grazing Suffolk and Dorset ewes raised in Hutizilac, Estado de Morelos, Mexico, located in a subhumid climate
with a mean annual temperature of 10°C and a mean annual 1725 mm rainfall were included in the study. After grazing,
sheep were kept overnight in pens. Thirty individual samples were taken and 30 composite samples of freshly released
feces were collected from the floor at days -7, 0, and 14. Fenbendazole was administered on day 0. The McMaster,
coproculture and Baermann techniques were carried out. Statistical analysis was performed using Bootstreat 1.2. Bootstrap
resampling was used to estimate the difference of means, correlation and regression with 10,000 repetitions in each case.
Results: Regarding Suffolk sheep, the 95%confidence interval was (-1,485.0, 250.0), which indicates that the individual
means and composite are the same. The correlation estimator 0.485 showed a regular association. The worst situation
occurred when the lineal regression analysis result was R%°0.235. On the other hand, for Dorset sheep, the 95%confidence
interval for the difference of individual and composite means was (-13.0, 200.0) which is considered acceptable. When the
correlation estimator was determined, an unfavorable value of -0.257 was assessed. Lineal regression analysis did not show
a relation, as the determination coefficient was R* = 0.06. When breeds were combined. the 95% confidence interval for
mean differences was (-173.0, 250.0) with a correlation coefficient r=0.384 and a R? = 0.148.

Conclusions: Evidence has been provided (Baldock 1990, Hood 2006, Morgan 2005, McKenna | 2007), that composite
samples can replace individual ones. Tests designed in this preliminary study did not provide enough evidence to support
such pronouncement. Hence further integration methods have to be evaluated, as well as more composite samples and
statistical models to be in accordance with other authors.




Prevalence of anthelmintic resistance in gastrointestinal parasites of South American
camelids in the Southeastern United States
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Background: Gastrointestinal nematode parasites, particularly Haemonchus contortus, are the greatest single health
problem in small ruminants and camelids in the southeastern US. Anthelmintic treatment failures due to high levels of drug
resistance are becoming commonplace in sheep and goats, and it appears that similar trends are occurring in camelids. The
prevalence of anthelmintic resistance on goat and sheep farms in the southeastern United States is well documented;
however, very little is known about the prevalence of anthelmintic resistance on camelid farms. The objective of this study
was to evaluate the status of anthelmintic resistance in gastrointestinal parasites of South American camelids in the
southeastern United States.

Methods: The DrenchRite® Larval Development Assay (LDA) was used to evaluate the presence of anthelmintic resistance
on 32 farms (16 alpaca and 16 llama) in the southeastern United States. The DrenchRite® LDA utilizes a 96 well plate with
doubling concentrations of benzimidazole, levamisole, and ivermectin anthelmintics, along with untreated control wells, to
make inferences on the resistance status Additionally, wells containing ivermectin are used to determine resistance to
moxidectin.

Results: Haemonchus contortus was the primary species present on every farm, with Trichostrongylus colubriformis being
the next most common. However, all farms but 3 had insufficient levels of T. colubriformis to quantify the presence or
absence of resistance. Of the 32 farms evaluated for Haemonchus contortus, all 32 (100%) were resistant to benzimidazole,
7 (22%) were resistant to levamisole, 28 (88%) were resistant to ivermectin, and 7 (22%) were resistant to moxidectin.
Twenty-eight farms (97%) demonstrated multi-drug resistance, 4 farms (13%) exhibited resistance to all 3 classes of
anthelmintics, and resistance to all anthelmintics (total anthelmintic failure) was found on 1 farm (3%). Of the farms
evaluated for T. colubriformis, resistance to one or more drugs was present on all 3.

Conclusions: Anthelmintic resistance is a serious problem on camelid farms in the southeastern United States, with a
prevalence of resistance similar to that seen in sheep. Parasite control must become more evidence-based and include
regular surveillance for anthelmintic resistance. In addition, management of refugia using FAMACHA should be
implemented on camelid farms to reduce the selection for resistance.




Efficacy of avermectins against naturally acquired intestinal nematodes in Girolando calves
from a commercial herd in Vale do Mucuri, southeastern Brazil
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Intestinal nematodes of cattle is still a great health and economic concern worldwide. The control of these parasites has
been based on anthelmintic applications and its ongoing use has contributed to the development of drug-resistant parasites.
The present study aimed to evaluate the efficacy of two nematode control programs based on the application of avermectins
on beef calves. Eighty-four half-blood Gir x Holstein (F1) calves aged six months who were naturally infected with intestinal
helminthes received two different anthelmintic treatments. Group A received the anthelmintic agent following the routine farm
procedures (eight treatments with ivermectin 1%) and Group B received a strategic treatment with ivermectin 3.15% at the
beginning and at the end of the rainy period. Data on weight gain, counts of eggs per gram of feces (EPG) and genus of
larvae from fecal cultures were collected on a monthly basis during 21 months. The nematode species in the pasture were
monitored using tracer calves. During the experimental period, the monthly average temperature varied between 22 and
33°C (except for July). There was no significant reduction (p>0.05) in EPG counts in any group after anthelmintic treatment.
Age was the variable better correlated (r=58) with EPG counts. EPG counts were significantly (p<0.05) were lower at 18-21
months of age. The genera identified in the stool cultures were Cooperia, Haemonchus, Oesophagostomum and
Trichostrongylus. Cooperia was the most prevalent genus in the first five months of the trial and Haemonchus was the most
prevalent in the following months. Tracer calves showed high nematode burden (>500 helminths) most months and the main
species identified were Cooperia punctata and Haemonchus contortus. There was no significant (p>0.05) difference in EPG
counts and weight gain between groups A and B. The study demonstrated that macrocyclic lactone acquired resistance in
nematode parasites and the development of immunity was paramount to reduce nematode burden.




Efficacy of a Limonen Formulation in Sheep Artificially Infected with Haemonchus
contortus
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It is necessary to investigate and scientifically validate phytotherapeutic alternatives for future use to control gastrointestinal
nematodes in ruminants. This study aimed to evaluate the anthelmintic activity in lambs of a formulation based on the
commercial plant isolate R-(+)-Limonen. Twenty-four Santa Inés lambs were housed and treated with anthelmintic to remove
natural infection. They were then orally infected with 4,000 L; Haemonchus contortus Embrapa2010 isolate (CARS).
Twenty-eight days after infection the lambs were weighed and the fecal egg count (FEC) was measured to obtain a similar
average of the two parameters in the following treatments: 1) negative control (water), 2) positive control (levamisole
4.7mg/kg body weight (BW)), 3) R-(+)-Limonen (600 mg/kg BW in fasting) and 4) R-(+)-Limonen (500 mg/kg BW). The egg
hatch test (EHT) was performed in the negative control and in the R-(+)-Limonen (500 mg/kg BW). On the eighth day after
treatment there was a significant reduction in FEC. Treatment 3 and 4 attained efficacies of 81.3% and 98.7%, respectively.
The average FEC on day zero was 4,458 and 3,875, falling to 833 and 50 on the day +8, respectively. There was egg hatch
inhibition of 8.7% in the negative control and 63.4% in treatment 3 for day +8. In treatment 4, there were not enough eggs to
perform the test, since the efficacy was 98.7%. In treatment 3, toxicological effects were observed, mainly lack of motor
coordination, head shaking and lack of interest in food. These effects were much less severe in treatment 4, in which only
head shaking for 15 minutes was observed. In treatment 4, the animals received a lower dose and were not denied food.
According to others authors, maybe the food slowed the passage of the R-(+)-Limonen and increased the exposure time of
H. contortus. In conclusion, the treatment at 500 mg/kg BW reached the efficacy recommend by WAAVP and the EHT
results indicated the possibility of a reduction in the pasture contamination. However, we believe this formulation can be
improved in the future with a smaller dose per mg/kg, to reduce toxicity.




Strategic integrated control of Haemonchus contortus in sheep in Passo Fundo, Southern
Brazil
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Introduction: Sheep meat production is a profitable alternative for farmers, but gastrointestinal parasites are one of the
main causes of production losses. The Famacha method arose from the need of a non-chemical approach that could identify
animals with clinical haemonchosis and refer them for treatment. The use of Voisin grazing management is an alternative for
the reduction of the number of larvae in pastures. The aim of this study was to assess these two methods using integrated
control of Haemonchus contortus in meat sheep.

Material and methods: An experiment with 32 female Suffolk, lle de France and cross-bred sheep divided into two groups
of 16 animals was carried out from January 2009 at the Center for Extension and Animal Husbandry Research (Cepagro) of
Universidade de Passo Fundo (UPF), Brazil. In group 1, only animals with eggs per gram (EPG) equal to or greater than
2,000 were medicated; in group 2, the animals were assessed by the Famacha method. Every 30 days, weight,
microhematocrit, and fecal samples were assessed for all animals. The McMaster’'s technique and coproculture with larval
identification were used for diagnosis (UPF) and microhematocrit determination was used to assess the degree of anemia.
Behavioral variables and body parameters were measured at Cepagro.

Results: Mean live weight and mean EPG between the groups were not statistically significant on the F test (P>0.05).
Microhematocrit determination showed that group 2 (31.91) had better results than group 1 (29.89) (p=0.0130). The score
for body parameters (3°) revealed some differences between the two groups: 3.28 for group 2 and 3.18 for group 1
(p=0.060). The score for the qualitative and quantitative flight-time test obtained on the F test showed differences between
the groups: 2.0 for group 2 and 3.1 for group 1 (p=0.019), and 2.1 for group 2 and 1.5 for group 1 (p=0.065), respectively.
The genus H. contortus was the most prevalent in this study.

Conclusion: The use of strategic integrated control of H. contortus in an intensive meat sheep production system proved
efficient and self-sustaining.




Correlation between Famacha and Packed Cell volume in Crossbred Goats with Different
Levels of Resistance
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The aim of this study was to correlate the Famacha scores and packed cell volume (PCV) values of crossbred goats with
different levels of resistance. For this purpose, 92 F2 crossbred goats (2 x 2 Saanen Anglo-Nubian) were used. Every
week, blood samples were collected and the Famacha method of worm control was performed. The estimated sensitivity,
specificity, predictive positive and negative values were evaluated by chi square test, using the EPI-INFO version 6.0
software. Positive results were considered as in grades 3, 4 and 5 Famancha and PCV values < 19% as indicative of
anemia. The results indicated a moderate sensitivity of the test, both for the animals in the resistant group (45.5%) as for the
animals in susceptible group (50%), demonstrating that, in this study, the method was able to correctly identify 45.5% of the
resistant and 50% of the susceptible animals that require anthelmintic treatment. The animals of the resistant group showed
higher means of true negative and specificity values, showing that the method was effective in identifying non anemic
animals. Comparing the values of PCV and Famacha, it appears that the obtained results, i.e., 97.6% of the resistant and
91.3% of the susceptible animals were truly negative (grade 1 or 2 and PCV > 19%), which represents a negative Famacha
score and no degree of anemia, while 83.3% of the resistant and 64.9% of the susceptible animals were false positives
(grades 3, 4 or 5 and PCV > 19%), meaning positive Famacha and absence of anemia. More research is demanded in using
the method Famacha in an attempt to reach a common denominator in applying this method in goats. Study funded by
FUNCAP, CNPq and Embrapa Caprinos e Ovinos.




Experimental cross infection of Haemonchus contortus from sheep to cattle
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Haemonchus contortus produces severe economic losses in sheep farms all over the world. The alternate or mixed
sheep/cattle grazings have been used as an alternative to complement anthelmintic treatments. The aim of this study was to
evaluate the capability of H. contortus to infect cattle. For this purpose, three isolates of Haemonchus spp. were obtained
from natural infections in mixed sheep-cattle grazings of Argentina and named as Ayacucho, Cedive and Curuzu. A fourth
one originates on a farm in Uruguay where only sheep have been grazing during the last 20 years and was named as Sul.
Sixteen lambs and sixteen calves of 4 to 6 months old were dewormed, identified and allocated into four comparable groups
of 4 animals each. The lambs and calves were each infected with 7500 and 30000 infective larvae (L3) respectively, as
follows: G1 with Ayacucho isolate, G2 with Cedive, G3 with Curuzi and those in G4 with Sul isolate. Half of the animals of
each group was necropsied at day 45 post infection (p.i.) and the other half at day 90 p.i. for counting and identification to
determine rate proportions (R.P.: number of adults / number of L3 inoculated x 100) and speciation of the worms established
in abomasums of lambs and calves. A function involving three measures of male spicules was used to discriminate between
H. contortus and H. placei species. At day 45 p.i. the R.P. and speciation of established adult worm in the abomasums of
lambs were: G1: 28.8% (92% H. contortus, 8% H. placei); G2: 37.5% (91% H. contortus, 9% H. placei); G3: 70.5% (71% H.
contortus, 29% H. placei) and G4: 8.5% (98% H. contortus, 2% H. placei). At day 90 p.i. the R.P. was lower than 10% for
G1, G2 and G4; the G3 showed a high R.P. (48.2%). At day 45 p.i. the R.P. and speciation in calves were: G1: 6.8% (92%
H. contortus, 8% H. placei); G2: 0.04% (100% H. contortus); G3: 3.8% (Haemonchus spp.) and G4: 0.04% (Haemonchus
spp.). At day 90 p.i. no worms were recovered from abomasums. It might be concluded that in mixed sheep-cattle grazings
Haemonchus contortus may develop in cattle to adult stages in low proportions and with a shortened life span. These
findings call for further field research to a better understanding of the phenomenon of cross transmission from sheep to
cattle.




Macrocyclic lactone resistance in an isolate of ovine Trichostrongylus colubriformis from
North Queensland
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Background: In Australia, anthelmintic resistance is commonly observed against the major chemical groups in the major
pathogenic species of sheep Haemonchus contortus, Trichostrongylus colubriformis and Teladorsagia circumcinta.
Resistance of T. colubriformis to macrocyclic lactones (MLs) had only been confirmed once in an isolate from a Gold Coast
goat farm. Although MLs are widely used in Australia, resistance of T. colubriformis to this anthelmintic group appears to be
rare in sheep. Here we report the observation of a sheep isolate of  T. colubriformis that may be resistant to MLs.
Methods: Larvae were collected from cultured sheep faeces collected from a farm near Mackay in North Queensland. Two
worm free sheep in pens were infected with the larvae and faecal egg count (FEC) monitored from day 21-35 after infection.
Both sheep were then dosed orally with 200 ug/kg moxidectin (Cydectin, Fort Dodge Australia Ltd) and FEC undertaken at
days 42, 44 and 50. A larval development assay for ivermectin (IVM), thiabendazole (TBZ) and levamisole (LEV)
anthelmintics compared this isolate, Mackay (MKY), against susceptible McMaster (McM) and resistant Gold Coast goat
(Mox-R) T. colubriformis isolates. Microscopic examination of larvae and adult worms confirmed MKY was T. colubriformis.
Results: Comparison of FEC before and after treatment with moxidectin indicated no significant reduction in FEC. For the
larval development assays, comparison of resistance ratios (RR) for IVM showed that MKY had the same resistance ratio as
that for Mox-R (RR of 21 and 19, respectively) when compared to McM. For both TBZ and LEV, the MKY isolate appeared
to more resistant that the Mox-R isolate with RR of 42 vs 27 and 7.8 vs 1.0 for MKY and Mox-R, respectively, compared to
the McM isolate.

Summary/Conclusions: An isolate of multi-drug resistant T. colubriformis was identified from sheep on pasture in tropical
North Queensland. This isolate appears to be highly resistant to ML, BZ and LEV anthelmintics. This is the first confirmed
instance of this level of resistance in this species from sheep in Australia and sounds a warning for other areas where T.
colubriformis is a major pathogen and current control is reliant on ML anthelmintics.




The use of Stylosanthes guianensis cv. Mineirao and Medicago sativa hays to control
gastritestinal nematodes in feedlot lambs

D. Sobreira Rodrigues'; O. Rossi de Morais?; E. Bastianetto®; R. Passos Bispos Wanderley®, P. Vieira Bossi Leite®, L.
Nogueira Domingues®, A. Pinto da Cunha?®, A. C. Paiva de Passos Bello®, M. X. Silva® E. de Oliveira Simées Saliba®, R.
Cerqueira Leite®.

'EPAMIG, Prudente de Morais, MG, Brasil; ?2EMBRAPA CAPRINOS E OVINOS, Sobral, CE, Brasil; *EV/UFMG, Belo
Horizonte, MG, Brasil.

The gastrintestinal nematodes parasitism is considered one of the most important limitation to the sheep breeding. Some
reports have shown that the consumption of tanniniferous plants reduces the faecal egg counts (FEC) and the worm
burdens in ruminant The aim of this stduy was to investigate the influence of diets containing Stylosanthes guianensis cv.
Mineirdo and Medicago sativa hays on the FEC in feedlot lambs. For this study were used three groups (G1, G2 and G3) of
13 crossbred Santa Inés lambs, weighing between 20 and 34kg and aged six to seven months. Only healthy males were
used and as they come, were treated with Sulfaquinoxaline sodium for three days and drenched. The experiment started
thirteen days after an acclimate period. The groups were reared in 03 indoor enclosures for six weeks with water and
mineral salt ad libitum and 03 diferent feeding protocols. The dairy diet for each group was: 3 Kg Medicago sativa hay, 29,7
Kg sugarcane plus elephant grass (1:1) and 3,6Kg of concentrate (30% soybean meal, and 70% corn) for G1; 3,9 Kg
stylosanthes hay, 29,7Kg sugarcane plus elephant grass (1:1) and 3,6Kg of concentrate for G2 and 39,6Kg sugarcane plus
elephant grass (1:1) and 7,2kg of concentrate for G3. During the trial faecal samples were colected every week to evaluate
the FEC and the data were compared by Kruskal-Wallis nonparametrical statistical test. The FEC means and standard
deviations from day zero were: 128211515 for G1, 8544869 for G2 and 1055+982 for G3. The FEC means and standard
deviations observed were: 1078+1421 for G1, 462+819 for G2 and 142412645 for G3. The FEC from G2 were significantly
smaller than the others and there was no significant difference between G1 and G3. According to available researches
Stylosanthes guianensis cv. Mineirdo has higher levels of condensed tannins than Medicago sativa, moreover this trial
shows that this stylosanthes variety could be useful to control gastrintestinal nematodes in sheep.




In vitro effect of Tagetes minuta and Mentha villosa decoctions on eggs and larvae
of Haemonchus contortus

|.T. F. Macedo', C. M. L. Bevilaqua', L. M. B. De Oliveira’, A. L. F. Camurga-Vasconcelos ',
W. Lyeverton Correia Ribeiro !, M. de Aquino Mesquita’, L. K. Andrade Machado’, J. de Carvalho Ribeiro’,
S. M. de Morais', S. dos Santos Albano Amora ?
"Universidade Estadual do Ceara, Brazil; 2> Universidade Federal Rural do Semi-arido, Brazil.

Gastrointestinal nematodes control is based on the administration of synthetic anthelmintics, however the development of
resistant populations requires the search for control alternatives. Popular reports relate Tagetes minuta and Mentha villosa
as plants with anthelmintic activity. The aim of this study was to evaluate the effect of T. minuta decoction (TMD) and M.
villosa decoction (MVD) on eggs and larvae of Haemonchus contortus. The plants decoctions were prepared by boiling 400g
of leaves in 4000 ml of distilled water for 2 hours. The decoctions were frozen and lyophilized. For egg hatching test (EHT),
100 eggs of H. contortus were incubated for 48h with TMD and MVD at concentrations of 0.31 to 5 mg/ml. In larval
exsheathment test (LET), H. contortus 1,000 L3 were incubated for 3 hours with TMD (620 ug/ml) or MVD (310 pg/ml). After
incubation, the larvae were washed and centrifuged three times in PBS and exposed to artificial exsheathment by contact
with sodium hypochlorite solution. The kinetics of exsheathment was monitored for 1h by regular observation at intervals of
10 minutes. Both tests were accompanied by controls. The data were subjected to analysis of variance and compared by
Tukey (p<0.05) and Kruskal-Wallis (p<0.05) tests in EHT and LET, respectively. In EHT the concentration of the decoction
which prevented 50% of larvae hatching (EC50) was calculated using SPSS 8.0. For the TMD, the inhibition percentage of
egg hatching at the concentrations of 0.31, 0.62, 1.25, 2.5 and 5 mg/ml was 12.1, 44.6, 85.8, 96.8 and 100%, whereas the
MVD efficacy was 24.7, 62.7, 90, 94.3 and 94.4%, respectively. The EC50 were 0.66 and 0.5 mg/ml for TMD and MVD,
respectively. In LET, H. contortus exsheathment was blocked by two decoctions, during 1h. The decoctions of T. minuta
and M. villosa showed inhibitory activity on egg hatching and larval exsheathment. Thus TMD and MVD may have potential
as anthelmintic for the control of H. contortus if in vivo investigations indicate useful effects.




Development of real-time RT-PCR procedure to determine the relative expression of
interferon gamma in response to Haemonchus contortus infection in Pelibuey lambs
localized in tropical areas

D. Reyes-Guerrero'; E. Lopez-Arellano? A. Lagunas-Martinez®; A. Lopez-Reyes”; P. Mendoza-de Gives?; G. Ramirez-
Vargas?; E. Liebano-Hernandez?; Z. Estrada-Reyes'; S. Olazaran-Jenkings®; L. Aguilar-Marcelino?
"IBT-UPEMOR; 2CENID-PAVET, INIFAP; ’INSP; *INR; °Sitio Experimental “Las Margaritas”, INIFAP, Hueytamalco, Pue.,
Mexico

The aim of this study was to determine the expression of inf-y on infected Pelibuey lambs with the blood-feeder nematode
Haemonchus contortus based on real time RT-PCR procedure. Nineteen Pelibuey-breed lambs from four to five months old
were selected base on natural hemonchosis resistance phenotypes traits. White- blood cells were taken to extract RNAt
(100 ng/ul) and cDNA (100 ng/ul) from infected lambs at 0, 1, 2, 7, 14 and 28 days after infection. The upstream and
downstream of inf-y primer sequences were 5 Tgg gcT cTc ATc TcT AgT ¢TT c-"3 and 5°gAT ATA TAc ccA TAT TAT gcc
cAT c-3, respectively. Positive control such as gapdh and B-actin genes were also used. Real-Time PCR (qPCR) was
performed with a Rotor-Gene Q with SYBR Green | using a final volume of 10 pl with specific primer mix. Quantitiative PCR
was performed in 35 cycles with the following parameters: 95°C for 5 min of pre-incubation, 10 s of denaturation at 95°C,
63°C for 15 s and 72°C for 8 s. Melting curve analysis was carried out to ensure single product amplification. Data
expression recorded as RG mode (take off and amplification) by REST software programme. Differences of mRNA
abundance were observed for the inf-y expression (P<0.01). inf-y was up-regulated in resistance lambs after one and two
days after infection. In comparison to control genes, which showed 1.65 media amplification with 23 take off. In contrast,
infected lambs tolerance to H. contortus showed >1.8 amplification media and around 28 take off. Melting curve analysis
showed a single product at 81 Tm to inf-y and 85 Tm and 90 Tm to gapdh and B-actin genes, respectively. These results
suggest that hemonchosis infection in resistant as compared to susceptible lambs elicits a modified Th1-type immune
response through the first 48 h, characterized by overexpression of inf-y. Differential regulation of Th1 cytokines between
Pelibuey lambs may be partially responsible for differences in parasite resistance.




Influence of Gastrointestinal Nematodes of quality lamb (Ovis aries) meat

S. Valledor
solevalledor@gmail.com
Faculty of Veterinary. Lasplaces 1550. Montevideo, Uruguay.

The production of quality sheep meat arises as an economic alternative in national sheep systems. It is based on the
wintering of the lambs, who are exposed to different genes of gastrointestinal nematodes (NGI) infecting larvae. The aim
was to describe the presence and action of the NGI regarding the live weight gain in lambs that were intended for such
production. It worked with 360 lambs (Corriedale), corresponding to three producers of heavy lambs estates. In each
establishment the sample was subdivided into two groups, Control and Treatment (GC and GT) with anthelmintic broad-
spectrum. Remained under infection natural of NGI, individually recorded every 21 days the live weight, was extracted to
stool and treated to GT. Samples of stool fecal, was established as a parasitic genus with greater distribution on the
Haemonchus contortus (51.4%), followed by Trichostrongylus spp (40.7%), although seasonally (autumn and winter), are
presented H. contortus 82.3%, Trichostrongylus spp 7,97%, and H. contortus 20.4%Trichostrongylus spp 73.3%
respectively. In the descriptive statistical analysis weight variable behaved with distribution next to normal, while the eggs
per gram (HPG) of stool with a Poisson distribution. In each establishment, treatment and sex, using the method of ordinary
least squares was estimated, through the analysis of regression weight per day, daily gain (GD) individual and this was his
analysis of variance. The difference between GT and GC was significant in establishing A (Pr > 0.0043 F *), with half of GD
36 and 73 g respectively, in B and C were not significant (Pr > F 0.3068) and (Pr > 0.1813 F), with averages of GD for GC
and GT - 0.004 and 0.006 g. and - 0,003 and 0.003 g respectively, representing void winnings (maintenance level). It was
concluded that at this stage of growing and fattening the pathogenic genus of NGI most prevalent are H. contortus and
Trichostrongylus spp. Statistical analysis based to estimating a single GD showed significant differences in setting A and
given that there were differences between the GC and GT for the HPG variable, in the three shows that food was restricted,
not reflecting the HPG control in the GD except in A setting, but in the other two the trend was the same, also in
establishments B and C males presented a better performance in the production of meat.




Selection of ewes with low and high trichostrongylids eggs count in Argentina

J. Romero™, B. Cetra®., R. Sanabria'”, A. AntoninitV
Facultad de Cs. Veterinarias Universidad Nacional de La Plata, “INTA, EEA. Mercedes, Corrientes — Argentina. Email:
jromero@fcv.unlp.edu.ar

Introduction: Ewe’s selection could be a reliable tool to improve genetic resistance to parasite in farms, either
complementary of the introduction of selected rams, or useful by itself. We propose a field procedure.

Methods: In years 2005-2006, 470 (ov-05) and 136 (ov-06) Corriedale ewe lambs, belonging to a commercial farm from
Corrientes, Argentina (30°03'09”’S; 58°15’47”W) were weaned, dewormed, and identified. Monthly, 15 faecal samples were
taken, searching for natural infection trends, measured by FEC. Once high FEC were detected, all lambs were sampled and
drenched, and then, this schedule was performed over again until get two sampling events of the whole flock, in which the
3rd quartile values were distinct to the median. At the end of each year, animals were grouped as high (h) or low (I) eggs
count; depending on they belonged to the 4™ or 1! quartile of distribution, in all samplings.

Ewe’s mating was performed in February of 2007 and 2008 for ov-05, and in 2008 for ov-06. After that, were dewormed and
keep grazing together until the next mating. FEC values of groups “h” and “I” were compared before and after lambing by
Kruskall-Wallis test.

Results: Sixty three “b” ewes were selected in ov-05 (13,4%), from which 30 lambed in 2007, and 23 in 2008. In addition, 54
“a” ewes (11,5%) were also selected, from which 21 and 9 lambed in 2007 and 2008, respectively.

Regarding ov-06, 20 “b” (14,7%) and 15 “a” (11,0%) ewes were selected, from which 19 and 9 respectively lambed in 2008.
The FEC’s averages comparison of “h” and “I”, showed for the ov-05 group 1490 (“h”) vs. 544 (“I") in prepartum, and 726
(“h”) vs. 340 (“I") in postpartum of 2007, whereas in 2008 were 100 (“h”) vs. 24 (“I") in prepartum, and 800 (“h”) vs. 233 (") in
postpartum. Ov-06 showed 325 (“h”) vs. 90 (“I") in prepartum, and 1100 (“h”) vs. 356 (“I") in postpartum. Differences among
“h” and “I” were always highly significative (p<0,05)

Conclusion: Ewes selected as either “h” or “I”, in al least two whole sampling after weaning, repeated their same condition
in peripartum. This procedure allowed the selection of 11-14,7% of the flock in both senses (susceptible or resistant).




Evaluation of the eggs development of Trichuris vulpis at laboratory conditions

V. S. Freitas Vieira', A. Saavedra?, F. Barbour Scott®, R. Romano?,
: 5
'Post graduate Program Veterinary Sciences( CPGCV), Animal Parasitology Dept, Federal Rural University of Rio de
Janeiro (UFRRJ),Brazil, 2FeIIowship /PIBIC, Graduate Veterinary student , 3Prof. Adjunto LBQUEPA,-DPA/ IV,UFRRJ, 4Prof.
Universita degli Studi di Roma “La Sapienza’-Parassitologia , °Prof. Associado, CPGCV, DPA/IV, UFRRJ.

Background: Trichuris vulpis is a nematode parasite of dogs’ cecum and is highly prevalent worldwide. In literature there
are reports of T. vulpis causing the syndrome of visceral larva migrans (Sakano et al., 1980), a disease previously attributed
only to Toxocara sp.. T. vulpis eggs are highly resistant to environmental conditions and can survive for long periods. The
presence of the nematode is evidenced by finding of eggs in faeces by stool examinations. In Brazil, few is known about the
biology of this nematode and to aim expand this knowledge, began a study to 1- the fecal eggs counts (EPG) from two
naturally infected dogs 2— observed at the different stages of development eggs of T. vulpis kept under refrigeration (£ 9 °
C) and temperature (£ 25° C).

Methods: In March 2010, a dog naturally infected with OPG early 4400 was donor stool and held the EPG of the samples
using the technique McMaster (Gordon; Withlock, 1939), and recovery of eggs by the modified flotation technique
(Rodrigues and Honer, 1984). The recovered eggs were kept in Petri dishes at room temperature and refrigerator for
observation of developmental stages.

Results: The eggs of T. vulpis kept at room temperature and refrigeration (9 C) were evaluated each 48 hours and to
observed the larval formation. In March of 2010 (summer), mean temperature 28.2 °C, we observed the complete larvae
development in 13 days and in May 2010 (autumn) mean temperature of 22.4 ° C the larval development occurred after 26
days. In January 2011 (summer), temperature mean of 35 ° C, the larvae development occurred in 10 days. The eggs kept
under refrigeration do not developed.

Conclusion: It was observed that the temperature influences in the development of eggs of T. vulpis, which is of great
importance, for the biology of the nematode. The viability of infections was not evaluated. This study is ongoing and more
information will expand knowledge of this dog nematode at tropical regions.




Efficacy of Monepantel against multiple anthelmintic resistant nematodes of sheep in the
subtropical area of Argentina

P. Steffan ', C. Fiel ', J. Reggi %, E. Riva ""* y M. Guzman "*

"Area de Parasitologia, Facultad de Ciencias Veterinarias de Tandil, UNCPBA,; 2Novartis Argentina, Sanidad Animal;
®*Becaria CONICET

A controlled test efficacy trial with monepantel (Zolvix ™) against multiple anthelmintic resistant nematodes of sheep
naturally infected in the subtropical area of Corrientes province (Argentina) was carried out. The nematode populations on
the farm had previously been tested for susceptibility to anthelmintics and results indicated a high level of resistance to
ivermectin, benzimidazole derivates, levamisole and closantel with Haemonchus spp and Trichostrongylus spp. mainly
involved.
Fourteen female weaned lambs, of Polwerth breed, weighing 29 kg on average were selected from the flock according to the
number of nematode eggs in the faeces (e.p.g.). The animals were weighed, identified with numbered eartags and divided at
random into two comparable groups of seven animals each of which were treated as follows: G1 of animals (average e.p.g.:
2574) treated orally with monepantel at the dose rate of 2.5 mg/ kilo body weight (k.b.w.) and G2 of animals (average e.p.g.:
2520) that received saline solution in a volume equivalent (1 ml/ 10 k.b.w.) and was the nontreated control group. G1 and G2
remained separated on concrete floored pens and fed lucerne pellets and fresh water ad libitum up to necropsy. Faecal
samples were collected on day +4 after treatment for e.p.g. counts and all animals were necropsied on day +8 after
treatment. Digestive tracts were removed for worm recovery, identification and counting from treated and non treated lambs
to determine the absolute efficacy of monepantel. The efficacy of monepantel was 100% against Haemonchus contortus,
Teladorsagia circumcincta, Trichostrongylus axei, Trichostrongylus colubriformis, Cooperia pectinata and Cooperia punctata
(P< 0.05). E.p.g counts in G1 were negligible at day 4 after treatment onwards (P< 0.05).
These results indicate that monepantel showed a high efficacy against multiple anthelmintic resistant nematodes of sheep,
being specially recommended to be used in a rotational scheme of drugs.




Safety and Endoparasitic Activity of a New Molecule (Aurixazole) in Cattle

C. A. M. Sakamoto'; C. Buzzulini'; R. C. A. Lima'; G. Felipelli'; K. C. M. Souza'; L. F. Santana'; T. A. Combe’; I. C. da
Silva'; H. M. da Silva'; S. B. Toma? A._J. Costa’
"CPPAR — Animal Health Research Center; Dept. of Veterinary Pathology/FCAV/UNESP, Jaboticabal, SP, Brasil; ? Ourofino
Animal Health Ltd.

Background: Development new molecules to control helminthes in ruminants are a measureless need mainly by increasing
prevalence and severity of resistance to major groups of anthelmintics used today. Aurixazole is a disofenolato of levamisole
solution which was developed by the Brazilian Company Ourofino Animal Health Ltd. A new formulation containing 24%
Aurixazole administered orally was evaluated on two studies in cattle: safety assessment (study I) and anthelmintic efficacy
(study II).

Methods: In study I, 20 healthy cattle were distributed in two groups of 10 animals each, one treated and other as an
untreated control. All animals were individually examined pre- and post-treatment daily until 14 days post-treatment (DPT)
and any adverse events, whether related to the treatment or not, were identified and recorded. Haematological and serum
biochemistry variables (urea, creatinine, aspartate aminotransferase, alkaline phosphatase, gamma-glutamyltransferase and
creatine kinase) were analyzed on days -7, 0, 3, 7 and 14. For anthelmintic efficacy (study Il), a controlled test was
conducted using 32 naturally infected calves and randomly allocated by nematode EPG in four groups of eight animals each:
untreated control (Gl), Aurixazole (Gll), Albendazole (Glll) and Fenbendazole (GIV). All animals were necropsied after 7
DPT and parasites were recovered, identified and counted.

Results: No adverse events or changes in haematological and biochemistry parameters were observed after treatment or
compared with control group. Aurixazole was 100% efficiency against Haemonchus placei, Cooperia punctata, C. spatulata,
C. pectinata, Oesophagostomum radiatum and Trichuris discolor. Similar efficacies were observed in Gll and GllI, but were
ineffective against T. discolor.

Conclusion: The results showed that the new molecule Aurixazole is clinically safe and provides a promising
endoparasiticide for cattle.




Risk factors for the development of bovine anthelmintic resistance in Argentina

V. H. Suarez'; S. L. Cristel?
"INTA-EEA Salta, RN68 km172, 4403 Cerrillos, Salta, Argentina; ’INTA EEA Anguil, RN5 km 580, 6320 Anguil, La Pampa,
Argentina.

A high level of anthelmintic resistance (AR) was recorded in the central cattle producing area of Argentina. Risk factors
associated with AR on bovine ranches (BR) of this region were studied from data derived from a telephonic or personal
interview survey of 50 ranch owners who had conducted a faecal egg-count-reduction test no more than three years before.
The questionnaire contained 35 questions including descriptors of the ranch cattle management and gastrointestinal
nematode control. The BR were placed in the following regions: Humid Pampeana (n=15), Subhumid Pampeana (n=24) and
Semiarid Pampeana and North Patagonian (n= 11). Avermectin (AVM) resistance was present in 25 herds and
benzimidazole (BZD) resistance in 11 herds. General AR to both AVM and BZD was present in 10 herds. Associations were
evaluated between the binary outcome variable (AR versus no AR) and a variety of risk variables registered from the
questionnaire. Variables with P < 0,05 or Odds Ratio (OR) > 2 were offered to a multivariate logistic regression model.
These categorical variables were anthelmintic treatment strategy (X2 9,7, P<0,002; OR 7,0), Nov.-Jan. treatment (X2 5.1,
P<0,02; OR 3,7), use in the past more than 75% of AVM (X? 3,9, P<0,05; OR 3,2) and quantitative categorized were number
of total annual treatments (X2 19,7, P<0,0001; OR 41,6), AVM total annual treatments (X2 15,7, P<0,0001; OR 12,6), refugia
index (X2 6,4, P<0,01; OR 5,0), number of Nov.-Jan. treatments (X2 3,86, P<0,05; OR 3,5). Contributory main effects for
general AR in the final model were number of total annual treatments (OR=8,29), use in the past more than 75% of AVM
(OR= 17,2), number of Nov.-Jan. treatments .(OR= 2,7), and for AVM resistance were AVM total annual treatments
(OR=11,5), number of AVM Nov.-Jan. treatments (OR= 5,8) and use in the past more than 75% of AVM (OR= 4,4). Results
showed that treatment frequency, the year period of treatment and the past treatment frequency with an only drug were the
main risk factors implicated in the AR development.
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Virtual microscopy for learning veterinary parasitology

Y. Alcala-Canto®; F. Ibarra-Velarde®; J. A. Figueroa-Castillo'; C. Guerrero-Molina®
! Departamento de Parasitologia. Facultad de Medicina Veterinaria y Zootecnia. Universidad Nacional Autonoma de Mexico.

Background: Virtual microscopy has been widely used in pathology due to its ability to promote teamwork, feedback, and
improved academic performance.

Methods: A virtual microscope was designed for studying parasitology in order to quantitatively assess its effectiveness on
knowledge gains by comparing mean scores of a final laboratory test with identical exams given over the past 5 years, when no
virtual microscope was available. Additionally, at the end of the Veterinary Parasitology course, a survey was carried out among
students to evaluate the virtual slides in a side-by-side comparison with the conventional microscope laboratory.

Results: The average score for the 2010 exams was 10-15 points higher than for any prior exam, a result that is statistically
greater than the mean for all years between 2005 and 2009 (overall F = 15.34, P < 0.001 for all years versus 2010 via the
Bonferroni multiple comparison test). Moreover, survey results revealed that the virtual microscope was enthusiastically
received, highlighting improved time and increased student collaboration.

Conclusions: The purpose of this study was to evaluate which studying system is of more value for parasitology students in
diagnostic skills training. According to results, it is tempting to assume that virtual microscopy is better as a learning tool than is
the traditional microscope for the identification of parasite fixed specimens, especially in institutions where large classes attend
school and microscopes are scarce and expensive. On the other hand, the implementation of virtual microscopy immortalizes
collections of glass slides, particularly those that include specimens that are hard to collect or process. Many students have
explicitly urged the faculty to apply virtual microscopy to other courses offered in the DVM curriculum in our institution, as they
enjoyed studying using this technology. Virtual microscopy proved to be an effective method for learning veterinary parasitology
in a country where parasitic diseases are sometimes underestimated due to the lack of diagnostic skills. Nevertheless, the
combination of both viewing methods should be encouraged as students must be competent in the use of regular light
microscopes.




A computer-based teaching program for the coproscopical identification of parasite stages in
domestic animals

H. Hertzberg, S. Steiner, P. Deplazes
Institute of Parasitology, University of Zurich, Switzerland

A CD-ROM-based teaching tool was developed to train the skills of veterinary students in the identification of parasite stages in
faecal samples of domestic animals. Facing a substantial reduction of practical teaching hours in Veterinary Parasitology in
many faculties, the program is aiming to support the students during the learning process, but the tool is not meant to replace
the practicals. The program covers the most relevant parasite stages excreted with faeces of dogs, cats, horses, cattle, sheep,
goats, pigs and poultry in Western Europe. Following an introducing image every object is presented by a number of other
pictures of the same parasite stage to give credit to the situation in routine diagnosis, where objects may be located between
debris and are visible from different angles. In addition, coccidial oocysts are presented in an unsporulated and sporulated
stage. After a diagnosis has been made by the user, this decision can be verified. Each parasite stage is linked with the relevant
diagnostic technique(s) and the taxonomy section. For every animal species images from routine samples are presented in
which more than one parasite stage is present. Here, all clearly visible stages are linked with the correct diagnosis, which can be
shown with a mouse click. The E-learning program was first offered to the veterinary students at the Vetsuisse-Faculty,
University of Zurich in 2010. According to an evaluation at the end of the term the feedback from the students was found to be
very positive. In the case of sufficient request, the generation of an English version of the program would be a viable option.




The Prevalence of Parasitism in Non-Treated US Beef Herds
Demonstrating Shifts in Parasite Populations

D. H. Bliss®; H. Newcomb?; R. D. Moore®; W. G. Kvasnicka®.
'MidAmerica Ag Research, Verona WI, USA; Intervet/Schering-Plough Animal Health, Batesville MS, USA; 3College of
Agriculture, Biotechnology and Natural Resources, University of Nevada, Reno NV, USA; “University of Nevada, Professor
Emeritus, Shawnee KS, USA

Background: A US cattle parasite database was establish by Intervet/ Schering-Plough Animal Health [ISPAH] in 1999. Over
18,000 fecal samples from non treated cattle have been collected and the fecal egg counts recorded.

Methods: Four private parasitology laboratories receive fecal samples from ISPAH sales representatives, veterinarians,
distributors and nutritionists. Sample submission forms delineate the owner, sponsor, sales rep, age group and containment.
Treatment is not revealed. The number of eggs per 3 gm sample and the parasite type, based on egg morphology, is recorded.
The form is returned to the sender and treatment is added. The farm manager receives the completed form and a copy is
provided for the database administrator. Data can be analyzed by the total worm egg count and by the type of parasite identified.
A summary can be generated for a state or region. Reports can be produced for age groups, confinement and treatments.
Results: Thirty six thousand samples from 39 states have been processed and added to the database. Data includes samples
from over 2,000 farms or ranches. A total of 18,829 of the 36,000 samples were from non-treated cattle. The average egg count
was 44 egg/3gm. This also represents a typical parasite burden for the location. The data shows that the prevalence of parasites
such as tapeworms (Moniezia), Nematodirus and whipworms (Trichuris) was greater than expected. Nationwide 42.6% of the
cow/calf herds and 40.2% of the yearlings were positive for tapeworms. Nematodirus infections were present in nursing and
early weaned calves from 61.8% of the herds while 52.6% of the yearlings were positive for Nematodirus. Whipworms were
found in nursing and weaned calves from 20.6% of the cow/calf herds and in 16.3% of the yearlings.

Summary/Conclusions: The data demonstrates that a tactical treatment of non treated cattle in the US would be cost effective
and a strategic deworming program is justified. In addition the use of macrocyclic lactones may have played a role in allowing
parasites commonly missed by macrocyclic lactone treatment to become more prevalent with possible increase in economic
significance to the producers.




An effective molecular approach for the diagnosis of strongylid nematode infections in sheep
—implications and prospects

F. Roeber, A. R. Jex, A. J. Campbell, B. E. Campbell, G. A. Anderson, R. B. Gasser
Department of Veterinary Science, The University of Melbourne, Werribee, Victoria 3030, Australia

We assessed a real-time PCR method for the diagnosis of naturally acquired strongylid nematode infections in sheep (n = 470)
in a temperate climatic zone of south-eastern Australia, employing a panel of 100 ‘control’ samples from sheep known not to
harbour parasitic nematodes. We compared the diagnostic specificity (100%) and sensitivity (98%) of this method with a
conventional faecal flotation method. We established a system to rank the contribution of particular strongylid nematodes to the
faecal egg counts (FECs). The testing of faecal samples showed that Teladorsagia circumcincta (80%) and Trichostrongylus
spp. (66%) were most prevalent, followed by Chabertia ovina (33%), Oesophagostomum venulosum (28%) and Haemonchus
contortus (1%). Te. circumcincta and Trichostrongylus spp. represented the largest proportion of strongylid eggs in faecal
samples from most sheep. The ability to rank the contribution of strongylid nematodes to mixed infections represents a major
advantage over conventional coprodiagnostic methods. This PCR tool has the potential to replace the conventional technique of
larval culture. Our current focus is on comparing the performance of PCR approach in relation to ‘total worm counts’ and ‘larval
culture’, and on assessing its suitability for the detection of drug resistant nematodes, in conjunction with conventional faecal
egg count reduction testing.




The economic effects of blanket versus selective anthelmintic treatment strategies in dairy
COWS

J. Charlier*, B. Levecke®, B. Devleesschauwer’, J. Vercruysse’, H. Hogeveen?
'Department of Virology, Parasitology and Immunology, Ghent University, Belgium; 2Chair Group Business Economics,
Wageningen University, The Netherlands

Background: Gastrointestinal nematode infections (mainly those with Ostertagia ostertagi) continue to be a major cause of
production losses in dairy cattle. Anthelmintic treatments are a cornerstone of the current control strategies, but there is an
increasing pressure to use the available anthelmintics selectively in order to slow down the development of anthelmintic
resistance and prevent residues in the food chain. However, selective treatment approaches involve additional costs for
diagnostics and labour and it has not been evaluated whether they could be economically competitive. The objectives of this
study were (1) to investigate the economic effects at farm level of blanket vs. selective anthelmintic treatment strategies in dairy
cows and (2) to determine how these effects depend on level of infection or herd size.

Methods: A conceptual model was developed where the complex process of nematode control was split up in parts small
enough to understand independently. The variations or uncertainty in each step were taken into account by Monte Carlo
simulation. A total of 6 different treatment strategies were compared with the baseline situation where no treatments were
applied. These treatment strategies included different blanket or selective treatments at calving or at housing. Input data were
created based on literature and expert opinion. A univariate sensitivity analysis was conducted to evaluate the effects of a
changing herd size, level of infection and economic parameters.

Results: In general, all evaluated control strategies resulted in an expected economic benefit compared with the baseline
situation. However, the large variation in expected benefits indicated that on the individual farm this benefit is not guaranteed.
The strategies applying treatment at calving outperformed the strategies with treatment at housing. Selective treatment
strategies performed at least as well (or better) than blanket control strategies. A higher level of infection of a herd resulted in
higher expected benefits for the different control strategies. Increases in herd size reduced the variation and thus the risk for the
producer when a certain strategy is applied.

Conclusion: Selective anthelmintic treatment in dairy cows holds potential as an economically competitive alternative for
blanket treatment strategies.




The efficacy of Rabon (tetrachlorvinphos) as a control method for trichostrongylosis in small
ruminants

J Garza', J Bunagan?, V Kelly®, J Miller*
Louisiana State University*, University of Texas-Pan American?, Oklahoma State University®

Gastrointestinal nematodes are a leading cause of economic losses in small ruminant production. The advent of the
development of resistance to traditional anthelmintics by gastrointestinal nematodes warrants the development and use of
alternative methods of control. One possible method is Rabon® (Tetrachlorvinphos 7.76%), a chemical pesticide used to prevent
the development of flies in cattle feces. The purpose of this study is to evaluate the helmithicidal potential of Rabon® on
trichostrongyle nematodes of small ruminants by determining the ability of Rabon® to reduce larval and adult trichostrongyle
counts both in vitro and in vivo. To assess in vitro larvicidal ability, increasing concentrations of Rabon® (17.5mg, 35mg, 70mg,
140mg, 210mg, and 1000mg) were added to fecal cultures of nine katahdin lambs and the trichostrongyle eggs present were
allowed to develop to the L3 stage and were counted. To assess in vivo helminthicidal activity, five katahdin lambs were
administered Rabon® at the recommended dosage (70mg/100lb body weight) for cattle in the United States via mineral mix
while five lambs were fed normal mineral mix for two weeks. Blood and fecal samples were obtained tri-weekly for identification
and enumeration of larval cultures, determination fecal egg count [EPG], and packed cell volume [PCV]. ANOVA was used for
comparisons of larval counts in the in vitro study while a repeated measures ANOVA was used for comparisons of larval counts,
EPG, and PCV over time in the in vivo study. The data from the in vitro study showed an overall significant difference between
treatment groups with all but the lowest concentrations (17.5mg, 35mg) having significantly reduced larval counts when
compared to control (p<0.001). The in vivo study showed a decreasing trend in the larval counts of treated animals compared to
control animals but the difference was not statistically significant (p=0.052). Additionally, there was no difference in EPG and
PCV between treatment and control groups over time indicating no effect on adult worms. This suggests that Rabon® is not an
effective method of control for trichostrongylosis at the concentration allowed for use in the United States; however, higher
concentrations of Rabon® may prove effective.




Targeted Selective Treatment For Sustainable Sheep Nematode Control: Studies In Western
Australia

R. B. Besier
Animal Health Laboratories, Department of Agriculture and Food Western Australia, 444 Albany Highway, Albany WA 6330
Australia

Background: Sustainable nematode management programs aim to prevent parasitic disease and minimise animal production
loss, without exacerbating anthelmintic resistance. Resistance management in sheep based on the “refugia” concept requires
that some nematodes not recently exposed to anthelmintics are deliberately allowed to survive, to dilute resistant worms
surviving treatment. “Targeted selective treatment” (TST) aims to provide refugia by avoiding anthelmintic treatment to
individuals apparently coping with worm infections when a flock treatment is given, so these animals continue to contaminate
pasture with eggs from less-resistant worms. Key research questions are whether this risks significant parasitism; what
proportion of a flock should remain untreated to provide significant refugia in different situations; and what is the most
appropriate and practical index for sheep treatment selection. Field trials in Western Australia tested an index based on worm
egg counts to indicate the proportion of a flock requiring treatment, and sheep body condition scores as the basis of individual-
animal treatment decisions.

Methods: A TST strategy based on the worm egg count-body condition score index was compared with a traditional worm
control program for adult Merino ewes on three properties. Over a period of 10—-12 months, the TST groups received 60%, 53%
and 73% of the number of drenches administered to the normally-treatment groups (all sheep drenched). The main worm
genera present in this trial were Teladorsagia and Trichostrongylus.

Results: No clinical signs of parasitism or adverse effects on reproduction occurred in the TST groups. Wool weights and
bodyweight gains were nearly 0.3 kg and 2 kg, respectively, lower in two of the TST groups than in the normal treatment groups,
but these differences were not significant, and body condition scores of the TST groups were consistently greater than optimal
production recommendations. The non-treated sheep excreted significantly more worm eggs onto pasture than did the treated
sheep, indicating a useful refugia potential.

Summary/Conclusion: The TST strategy has potential as an easily-implemented approach to sustainable drench management
and would reduce the costs of worm control. The format tested has specific application in adult sheep, and where Haemonchus
contortus is not a major risk. Studies are required to develop decision indices for various environments to ensure a balance
between worm control efficiency and sheep production.
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* Neosporosis in animals-the last five years - J.P. Dubey
Oral Comunications

* Cytokine gene expression profiles in peripheral blood mononuclear cells from Neospora caninum naturally infected dams
throughout gestation - S. Almeria

* Toltrazuril treatment of congenitally acquired Neospora caninum-infection in newborn mice and their off-spring (2nd
generation) - B. Gottstein

« Immune Response To Neospora Caninum Native Antigens And Recombinant Proteins Formulated With Immune Stimulating
Complexes In Heifers - Y. Hecker

* Prevalence of Eimeria bovis and Eimeria zuernii in German cattle herds and factors influencing oocyst excretion - B. Bangoura

* Neospora caninum and Besnoitia besnoiti infection in South Australian cattle - M. P Reichel

¢ An inter-laboratory comparative study of serological tools employed in the diagnosis of Besnoitia besnoiti infection in bovines -
L. M. Ortega-Mora

* First case report of Equine Protozoal Myeloencephalitis in Argentina - G. Moré

* A genome project for Sarcocystis neurona, the cause of equine protozoal myeloencephalitis - D. K. Howe

Posters

¢ Abortion in Pregnant Buffaloes Experimentally Infected with Neospora caninum - A. L. Chryssafidis

¢ Population Genetics of Trypanosoma evansi from Camel Hosts in Eastern Africa - B. Salim

« Epidemiology of Eimeria and associated risk factors in goats of Punjab, Pakistan - T. Rehman

« Effect of coccidiosis on weight gain of calves and preventative control with toltrazuril, diclazuril and decoquinate - A. Deniz

+ Diversity and seasonal occurrence of Eimeria species in a mixed flock of communally reared sheep and goats in Mafikeng in the
North West Province, South Africa - F. R. Bakunzi

¢ Efficacy of sulfonamides and Baycox® against Isospora suis in experimental infections of suckling piglets - H. C. Mundt

* Control of coccidiosis in stabled calves in Germany by different treatment schedules - A. Daugschies

o Efficacy of toltrazuril 5% suspension against Eimeria bovis and Eimeria zuernii in calves and observations on the associated
immuno-pathology - N. N Jonsson

* Transmission of Neospora caninum to sheep by transfer through semen - S.S. Syed-Hussain

* Patterns of Cryptosporidium oocysts shedding by calves from a dairy farm of Italy - G. Capelli

+ In vitro and in vivo effects of the arylimidamide DB745 against Neospora caninum - F. Barna

* Dynamics of bovine Besnoitia besnoiti (Apicomplexa, Sarcocystidae) infections: within and between farms spreads - E. Liénard

¢ Detection of antibodies against Neospora caninum and Toxoplasma gondii in armadillos (Chaetophractus villosus) Argentina -
M. Kin

¢ Anti-neosporal effect of HPLC fractions of Sophora flavescens and Torillis japonica extracts against Neospora caninum on dogs
and goats - H. J. Youn

¢ Anti-neosporal effect of HPLC fractions of Sophora flavescens and Torillis japonica extracts against Neospora caninum on mice
- H. J. Youn

¢ Cryptosporidium spp. in a Brazilian Beef Cattle Herd - R. P. Heckler

* Recrudescence of Neospora caninum infection in chronically infected mice - E. Jiménez-Ruiz

¢ Evaluation of protective effect of NcGRA7, NcSAG4, NcBSR4 and NcSRS9 formulated in Poly-e-Caprolactone against Neospora
caninum infection in mice - E. Jiménez-Ruiz

+ Systemic immune response in heifers vaccinated with different Tritrichomonas foetus vaccines - L. Fuchs

* Neospora caninum seroprevalence in dairy cattle from Valle de Lerma, Salta - R. Neumann

¢ Evidence of Different Pathogenicity among Neospora caninum Strains Nc-Bahia and Nc-1 - A. L. Chryssafidis

+ Studies on potential intermediate and definitive host species of Besnoitia besnoiti - W. Basso

¢ A review of the economic impact of Neospora caninum - M. P Reichel

* Cutaneous bovine and equine leishmaniasis due to a yet non-specified Leishmania organism - B. Gottstein

* Evaluation of the protection conferred by a naturally-attenuated Neospora caninum isolate against congenital neosporosis in
mice - L. M. Ortega-Mora

« Immune Response In Neospora caninum Seropositive Calves Experimentally Suppressed With Dexametasone - Dadin P. Moore

¢ Ocurrence Of Antibodies Against Neospora Caninum In Sheep In The Humid Pampas - Y. Hecker 1

« Dynamics of Parasitaemia, Stress Profiling and Acute Phase Protein Expression in Caprine Trypanosoma evansi Infection - R. S.
K. Sharma

¢ Length of infection in heifers immunized with experimental Tritrichomonas foetus vaccines and challenged - L. Fuchs

¢ Experimental infection with Neospora caninum in pregnant buffaloes (Bubalus bubalis) in Argentina - J. Konrad
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¢ Effect of NC-1 strain of Neospora caninum inoculated experimentally in pregnant buffaloes (Bubalus bubalis) - J. Konrad

¢ Serology, isolation and genotype characterization of Toxoplasma gondii from naturally infected pregnant dairy cows (Bos
taurus) - J. L. Garcia

¢ Eimeria species in Danish dairy cattle - preliminary data from an ongoing study - H. L. Enemark

¢ Bovine neosporosis in the South of Romania: seroprevalence of Neospora caninum infection in dairy cattle - M. Ionita

+ Sexual transmission of Toxoplasma gondii ( Nicolle & Manceaux, 1909) in caprines - L. F. Santana

« Comparative study of the techniques Bioassay in mice and Polymerase Chain Reaction (PCR) to detect Toxoplasma gondii in
tissues of female goats - L. F. Santana

* A case report of Trypanosoma spp. in bulls in Corrientes, Argentina - J. D. Alvarez

« Parasitic and rickettsial infections of goats and cattle in Angénia District, Tete, Mozambique - M. A. Ornelas-Almeida

* Seroprevalence and risk factors to Neospora caninum infection in ewes of Planalto Catarinense, Santa Catarina State, Brazil - A.
Barbosa de Moura

¢ Cytokine expression in pregnant dairy cows naturally infected with Neospora caninum - M. Rambeaud

¢ Sanitary surveillance of bovine encephalitis: Neospora caninum as causative agent - C. Del Fava

All rights reserved to 23rd. International Conference of the WAAVP 2011

file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/session_b.html 2/2


file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte40.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte41.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte41.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte42.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte43.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte44.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte45.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte45.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte46.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte47.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte48.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte49.pdf
file:///C:/Users/saste/Dropbox/WAAVP/Proceedings/2011_Proceedings/pdf/Session_B/Session_B_Parte50.pdf

Neosporosis in animals-the last five years

J.P. Dubey'; G. Schares?

'Animal Parasitic Diseases Laboratory, Animal and Natural Resources Institute, Agricultural Research Service, United States
Department of Agricultural, Beltsville, MD 20705, USA,; “Institute of Epidemiology, Friedrich-Loeffler-Institut - Federal Research
Institute for Animal Health, Seestrasse 55, D-16868, Wusterhausen, Germany

Neospora caninum is a protozoan parasite of animals. Until 1988, it was misdiagnosed as Toxoplasma gondii. Since its first
recognition in 1984 in dogs and the description of a new genus and species Neospora caninum in 1988, neosporosis has
emerged as a serious disease of cattle and dogs worldwide. Abortions and neonatal mortality are a major problem in livestock
operations and neosporosis is a major cause of abortion in cattle. This review is focused on current status of neosporosis in
animals based on papers published in the last five years. Worldwide seroprevalences are tabulated. Strategies for control and
prevention are discussed.




Cytokine gene expression profiles in peripheral blood mononuclear cells from Neospora
caninum naturally infected dams throughout gestation
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Background: Neospora caninum is a major cause of abortion in cattle but the reasons why some animals abort and not others
remain unclear. An essential role for Th1 cytokines, such as IFN-y and IL-12, in protective immunity against N. caninum has
been indicated. However, little is known about the cytokine patterns in N. caninum infected pregnant cattle, where a
considerable level of immune modulation may exist, and to our knowledge, only a previous study has been performed in natural
infections.

Methods: In this study, the cytokine gene expression for IFN-y, IL-12, IL-10, IL-4 and TNF-o was analyzed by real time RT-PCR
TaqgMan in peripheral blood mononuclear cells in N. caninum naturally infected cows throughout pregnancy. Samples were
collected from 18 cows (13 N. caninum seropositive and 5 N. caninum seronegative) at days 45, 90, 120, 150, 180 and 210 of
pregnancy or until occurrence of abortion.

Results: Four seropositive animals aborted. Neospora caninum naturally infected dams showed up-regulated levels of Th1
cytokines, IFN-y in addition to TNF-o and IL-12p40 mRNA, and up-regulation of the Th2- regulatory cytokine, IL-10 expression
compared to seronegative animals. On the contrary, expression levels of IL-4 (Th2 cytokine) were not significantly different
among groups throughout the study period. The present study shows clear differences at cytokine gene expression levels in
peripheral blood in animals naturally infected with N. caninum compared to seronegative control animals throughout pregnancy.
Summary/Conclusions: To our knowledge, this is the first study focusing on cytokine gene expression of Th1, Th2 and
regulatory cytokines in N. caninum naturally infected pregnant cows throughout pregnancy.




Toltrazuril treatment of congenitally acquired Neos(Joora caninum-infection in newborn mice
and their off-spring (2"° generation)

B. Gottstein', R. Razmi?, B. Zumkehr', R. Krebber®, G. Greif®, N. Miiller’
"Institute of Parasitology, Vetsuisse Faculty, University of Bern, Switzerland; ’Ferdowsi University of Mashad, Iran; 3Bayer
Animal Health, Leverkusen, Germany

Background: Neospora caninum is one of the most important causative agent of abortion in cattle. One potential approach to
interrupt the diaplacentally dictated transmission mode is to treat congenitally infected off-spring animals. This approach was
preliminarily studied in two generations of experimentally infected mice. Toltrazuril, a symmetrical triazinone, is registered under
the original name Baycox for the control of coccidiosis in poultry, piglets, calves and lambs.
Methods: In our study, C57BL/6-mice were infected with N. caninum tachyzoites during pregnancy, yielding a transplacental
infection of developing foetuses. Subsequently, congenitally infected newborn mice were perorally treated with toltrazuril/Baycox
5% suspension (or placebo) 31 mg/kg on days 3, 10, 17 and 24 post partum. Infection status was monitored serologically
(ELISA) and post-mortem by molecular analyses (PCR) of brain and other organs. Seropositive animals of all groups (vero- and
placebo-treated infected and non-infected animals) were mated thus as to generate a second generation of off-spring. These
were parasitologically and serologically identically monitored as the first generations.
Results and Conclusions: Both toltrazuril and placebo treatment had no negative effect on newborns, as non-infected treated
pups developed normally without differences in mortality and morbidity to matching non-treated control animals. Application of
toltrazuril was significantly (p < 0.01) able to delay the outbreak of neosporosis in newborn mice, when compared to placebo-
treated infected controls. The number of diseased and Neospora-positive pups was markedly reduced after toltrazuril-treatment
when compared to other groups. Treatment also resulted in the highest antibody response. All animals of the second generation
that were obtained from congenitally infected first generation mothers demonstrated a seropositive status post partum, but
diaplacental transmission did not occur, either in off-spring derived from treated or from placebo-treated mothers. In conclusion,
we could show that treatment with toltrazuril had a high impact on the course of infection in the first generation of congenitally N.
caninum-infected newborn mice. The murine model, however, appeared not suitable to study second generation effects, as the
parasite was not efficiently transmitted congenitally into these animals as shown by negative PCR results in all groups. Long-
term studies in calves (several generations) are necessary to clear the questions if successive treatment schedules will lead to
parasite clearance in breeding lines.




Immune Response To Neospora Caninum Native Antigens And Recombinant Proteins
Formulated With Immune Stimulating Complexes In Heifers
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The aim of this study was to compare the immune responses to live Neospora caninum tachyzoites, native antigens and
recombinant proteins formulated with immune stimulating complexes (ISCOMs) in seronegative pregnant heifers. To prepare the
either the live tachyzoites or the native antigens, the Nc6 strain was used. Twenty seronegative pregnant heifers were involved:
4 were inoculated intravenously with 1x10° live tachyzoites (Group A); 4 were inoculated with native antigens obtained from
tachyzoites (750ug/dose) formulated with ISCOMs (Group B); 4 were inoculated with a mix of four recombinant proteins (SAG;,
Pls, Hsp20, GRA7 (30ug of each protein/dose)) also formulated with ISCOMs (Group C); 3 received ISCOM-MATRIX (Group D)
and 3 were controls receiving PBS (Group E); all these last four groups were inoculated twice by subcutaneous via with interval
of 21 days previous mating. The recombinant proteins were engineered to be expressed in Escherichia coli and purified in nickel
resine. The animals were bled weekly to assess immune parameters. After vaccination and mating, the animals will be
challenged using Nc1 strain at day 70 of gestation. The humoral immune response was evaluated by indirect fluorescence
antibody test (IFAT). Whole blood samples were stimulated to asses IFN-y production by using a commercial ELISA. The
cellular immune response will be also evaluated by flow cytometry. Preliminary serological results showed that in week 2 after
first dose, there were Neospora specific antibodies developed in animals from Groups A and B but antibody responses were
higher in Group A compared with Group B. However, after the second dose, the animals in group A antibody titles ranged
between 3200 to 6400 as the animals of group B. Therefore, after second dose, antibody titers developed by the group A and B
were similar. On the other hand, the animals in group C did not develop antibodies. The other experimental groups did not show
tittes to IFAT. Currently, cellular immune response is being characterized. After euthanasia, tissues will be obtained for further
histological and PCR analysis.




Prevalence of Eimeria bovis and Eimeria zuernii in German cattle herds and factors
influencing oocyst excretion
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"Institute of Parasitology, University of Leipzig, Leipzig, Germany, Bayer Animal Health GmbH, Monheim, Germany, *Bayer
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Background: The present study was designed to investigate the prevalence of the pathogenic coccidia species E. bovis and E.
zuernii in shed-reared animals in German dairy and fattening facilities.

Methods: Samples were obtained from 65 cattle farms distributed randomly across all the regions of Germany regardless of the
occurrence of clinical problems. The samples were obtained rectally. Faecal consistency and the total number of oocysts per
gram of faeces (OPG) were determined, along with the OPG values for Eimeria (E.) bovis and E. zuernii. A questionnaire was
completed for each farm to record information about herd size and management, along with individual animal data.

Results: Eimeria oocysts were detected in 62 of these farms, which gives a prevalence of 95.4%. The farm prevalence of the
pathogenic species was 76.9% for E. bovis and 83.1% for E. zuernii. The number of oocysts excreted could not be correlated
significantly with farm type or farm management, but depended on the floor type, the age of the calves and the time after
rehousing. Furthermore, there was a positive correlation between OPG and the observation of diarrhoea. E. zuernii had a
greater influence on the occurrence of diarrhoea than E. bovis.

Summary/Conclusions: This study confirms that herd management frequently does not meet the requirements of effective
coccidia control despite the fact that the pathogenic coccidia E. bovis and E. zuernii are ubiquitous in German cattle populations.




Neospora caninum and Besnoitia besnoiti infection in South Australian cattle

M. P Reichel, A. Nasir, S. Lanyon, M. Anderson"
School of Animal and Veterinary Sciences
University of Adelaide, Roseworthy Campus
Roseworthy SA 5371, Australia
' Biosecurity SA, Nuriootpa, SA 5355, Australia

Background: Both, Neospora caninum and Besnoitia besnoiti are protozoan parasites that infect cattle. The role of N caninum
in abortions in cattle world-wide is well established, while B besnoiti appears to be emerging as a significant pathogen of cattle in
Europe. Prevalence information about both of those parasites is lacking for South Australia.

Methods: A serological survey of South Australian beef and dairy cattle was conducted for the presence of antibodies to those
protozoans. In general, eight sera were tested from each of the heifer and mature cow cohort on 9 dairy and 51 beef properties
in South Australia. Tank milks from 122 dairy farms were also available for testing. Two commercially available ELISA kits
(HerdChek and PrioCheck® Besnoitia Ab2.0) were used for the detection of antibodies and performed and interpreted according
to manufacturers’ specifications.

Results: For N caninum the antibody ELISA indicated an overall sero-prevalence at the individual animal level of 2.70% (95%
Cl; 1.65% to 3.74%). At the herd level, 29.4% (95% CI; 16.9 to 41.9%) of beef, and 32.5% (95% CI; 12.0% to 76.9%) of dairy
cattle herds showed antibodies, as did 3 out of 122 (2.54%; 95% CI -0.28% to 5.36%) of the tank milk samples. The maximum
within-herd sero-prevalence detected was 20% for beef herds and 25% for dairy herds.

Testing for B besnoiti antibodies the ELISA identified 18.4% (95% CIl: 15.8% - 21.0%) of 869 individual cattle sera as positive,
18.8% (136/723) (95% CI: 16.0% - 21.7%) of beef and 16.5% (22/133) (95% Cl: 10.2% - 22.9%) of dairy cattle. At the herd level,
91.8% (45/49) (95% ClI: 84.2% - 99.5%) of beef properties and all dairy properties showed evidence of Besnoitia antibodies.
Conclusions: The sero-prevalence of N caninum in South Australian cattle appears to be in general agreement with other
reports from cattle populations around Australia. Although N caninum infection is low at the individual animal level, it is
widespread across a third of the cattle properties. Antibodies to B besnoiti appear to be widespread throughout the state, with
close to 20% of individual cattle showing antibodies, yet clinical cases appear to be absent. Further validation of that ELISA is
on-going.




An inter-laboratory comparative study of serological tools employed in the diagnosis of
Besnoitia besnoiti infection in bovines
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Background: Bovine besnoitiosis is considered an emerging chronic and debilitating disease in Europe. The causative agent is
the cyst-forming parasite Besnoitia besnoiti. Many infected animals remain subclinical and the only sign of disease is the
presence of parasitic cysts in the sclera and conjunctiva. Serological tests are useful to detect asymptomatic/sub-clinical cattle
for control purposes since there are no effective drugs or vaccines. In this sense diagnostic tools need to be further
standardized. The aim of this study was to compare the serological tests available in Europe in a multi-centered study.

Methods: A coded panel of 401 well characterized sera from infected and non infected bovines was provided by all the
participants (SALUVET group -UCM; FLI, Wusterhausen; LP, ENV, Toulouse; IPB, Berne). The tests evaluated were: an in
house ELISA developed by SALUVET group, 2 commercial ELISAs (PrioCHECK Besnoitia Ab V2.0, INGENASA), IFAT and
Western blots (tachyzoite and bradyzoite extracts under reducing and non reducing conditions). Two different definitions of a
gold standard were used: i) the decision of the majority of tests (Majority); ii) pre-test information based on clinical signs.
WinEpiscope 2.0 was employed to estimate sensitivity (Se), specificity (Sp) and agreement, expressed as Kappa (k)-values.
Results: Relative to the gold standard “Majority” almost 100% Se and Sp were obtained with 3 out of four bradyzoite based
Western blots regardless the conditions and laboratory. A slight variability was observed when tachyzoite based Western blots
were compared. However all Western blots showed almost perfect agreement. Regarding ELISAs, the in-house ELISA,
PrioCHECK and INGENASA showed very good diagnostic characteristics (95-100% Se and SP). IFAT FLI Wusterhausen
performed better than IFAT SALUVET-UCM with 100% Se and 96% Sp. Relative to the gold standard “pre-test info”, Sp
significantly decreased as expected due to the existence of subclinical infections.

Conclusions: In house, PrioCHECK Besnoitia Ab V2.0 and INGENASA ELISAs performed very well and are suitable tools to be
used in epidemiological studies. However Western blot tests based on bradyzoite extracts performed better and could be
employed as a posteriori test to re-test doubtful results in valuable samples for control purposes.




First case report of Equine Protozoal Myeloencephalitis in Argentina
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Equine protozoal myeloencephalitis (EPM) is frequently caused by Sarcocystis neurona and generates significant economic
losses in American horses. In Argentina antibodies to this protozoan have been detected but no clinical cases have been
reported. EPM is characterized by neurological signs corresponding with multifocal lesions of the central nervous system (CNS).
Serological tests, histopathology, immunohistochemistry (IHC) and polymerase chain reaction (PCR) are recommended methods
for specific diagnosis.

A 12-year-old, mix breed, female horse, from a farm in Buenos Aires Province was received with asynchronous walking and
bilateral stringhalt. The mare was treated with phenytoin, B1 vitamin, NSAIDs and subsequent tenectomy, without positive results.
The clinical course was progressive with depression, involvement of cranial nerves V and VII, atrophy of the muscles of the back,
loin and pelvic limbs, dysmetria and gait instability, generalized tremors, poor response to stimuli, severe dragging of hooves and
tetraparesis. Considering the prostration, the horse was euthanized and necropsied. At necropsy no gross lesions were observed
in the CNS. Microscopically, lesions were observed mainly in thalamus, brainstem and spinal cord, and consisted in small
hemorrhagic multiple foci and small foci of chronic inflammation conformed by histiocytes, multinucleated cells and occasional
foam cells. Neuronal necrosis was also observed together with sateliosis, perivascular mononuclear infiltrates, and endothelial
swelling in the spinal cord and scattered areas of axonal degeneration. The IHC revealed the presence of intracellular S. neurona
meronts and free merozoites in brain and spinal cord samples. By PCR-RFLP using the primers JNB33-JNB54 digested with Hinfl
and Dral, and primers JNB25-JD396 digested with Hinfl and Hindlll, a specific restriction pattern of S. neurona was observed in
brain samples.
This is the first case report of EPM in Argentina, confirmed by histopathologic, immunohistochemical and molecular studies. The
previous detection of antibodies to S. neurona in horses, the abundance of opossums (Didelphis albiventris) in our environment
and the specific confirmation in this case, suggest that the disease may be widespread in Argentina. It is necessary to establish
an EPM surveillance program in order to evaluate the importance of this disease in Argentina, as well as to establish control
strategies.




A genome project for Sarcocystis neurona, the cause of equine protozoal myeloencephalitis
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Sarcocystis neurona is the leading cause of neurologic disease in horses and an emerging pathogen of marine mammals. This
organism is a member of the Apicomplexa, which encompasses a broad group of intracellular parasites that cause significant
morbidity and mortality in man and animals. The Apicomplexa are phylogenetically placed with ciliates and dinoflagellates, many of
which contain a plastid organelle acquired by secondary endosymbiosis. The evolution of this clade remains somewhat enigmatic,
so the S. neurona genome and plastid sequences will help resolve uncertainties regarding the phylogeny of these organisms. Of
equal importance, a genome sequence for S. neurona will be a valuable resource for gene discovery and utilization of current
investigative technologies (e.g., genomics, proteomics, etc.). A 454 pyrosequencing/Sanger hybrid approach has been utilized to
sequence and assemble the S. neurona genome. To aid gene annotation, 21,716 ESTs have been produced from the extracellular
merozoite stage of the parasite, and additional transcriptome analyses are planned from intracellular schizonts. The current S.
neurona genome assembly is comprised of 4889 contigs that come together into 272 scaffolds and suggests an approximate
genome size of 124 Mb. The genome assembly is being annotated, and phylogenomic analyses will compare the S. neurona
genome with other members of the Apicomplexa. Cursory BLAST searches have revealed the expected “housekeeping” genes
(heat shock proteins, transcription/translation-associated proteins, metabolic enzymes, etc.) along with orthologues of numerous
rhoptry (ROP) and microneme (MIC) proteins from T. gondii. However, matches to T. gondii dense granule (GRA) proteins were
much less common. As expected, multiple surface antigen (SAG/SRS) orthologues were identified, but the number of S. neurona
paralogues appeared to be far fewer than the approximately 160 SAG/SRS loci that have been observed in T. gondii. Importantly,
the S. neurona genome sequences and their annotations will be deposited in SarcoDB and EuPathDB so that the information can
be freely accessed by the research community.




Abortion in Pregnant Buffaloes Experimentally Infected with Neospora caninum

A. L. Chryssafidis’, E. H. Madureira?, S. M. Gennari'.
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The objective of this study was to verify the outcome of neosporosis in pregnant buffaloes, on the first trimester of pregnancy.
Four buffaloes, seronegative to Neospora caninum and other abortive agents, were submitted to OvSynch protocol, with
successful insemination at the same time. By the 70" day of gestation, three were inoculated endovenously with N. caninum
(Nc-1 strain) and one remained as control. The fetal viability was verified ultrasonographically and fetal death was detected 28
days after inoculation in the infected animals, as the control remained healthy. Serum samples were collected weekly and both
infected animals were positive in ELISA anti-N. caninum by 14 days p.i. After slaughtering, fragments of brain and heart from
those dead fetuses, as well as tissues from the mothers, were analyzed by PCR, and DNA of the parasite was detected in
mothers and fetuses. This is the first confirmation of abortion in pregnant buffaloes due to N. caninum infection.

Keywords: Neospora caninum, abortion, buffalo, PCR




Population Genetics of Trypanosoma evansi from Camel Hosts in Eastern Africa
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Background: Trypanosomiasis due to Trypanosoma evansi is a widely distributed disease of livestock, affecting specially
camelids and equines and is transmitted by biting flies. The disease is of great concern to many developing countries such as
Sudan, where its large camel population estimated at over 4 million heads is at risk. It is generally believed that T. evansi has
evolved when camels infected with T. brucei moved to tsetse free areas, and the parasite has recently been suggested to be
considered as a subspecies of T. brucei complex.

Methods: We have investigated genetic variation at 15 microsatellite loci of T. evansi isolated from camels in Sudan and Kenya
to evaluate the genetic information partitioned within and between individuals and between sites.

Results: We detected a strong signal of isolation by distance across the area sampled. The results also indicate that either, and
as expected, T. evansi is purely clonal and structured in small units at very local scales and that there are numerous allelic drop
out in the data, or that this species often sexually recombines without the need of the “normal” definitive host, the tsetse fly.
Though the first hypothesis is the most likely, discriminating between these two incompatible hypotheses will require further
studies at much localized scales.

Conclusion: If we do not assume full clonality for T. evansi our genetic data are difficult to interpret and in contradiction with
what is expected from this strictly mechanically transmitted trypanosome. This is an important issue as these different
hypotheses (full clonality and strong viscosity versus sexual reproduction) have not the same consequences in term of spread of
parasite resistance to trypanocidal drugs.




Epidemiology of Eimeria and associated risk factors in goats of Punjab, Pakistan
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A cross-sectional study was carried out to determine the prevalence, species characterization and associated risk factors with
Eimeria in goats of district Toba Tek Singh from April, 2009 to March, 2010. Of the total 486 faecal samples examined for
Eimeria, 271 (55.76%) were found infected with five species of Eimeria. Amongst the identified species of Eimeria, E.
ninakohlyakimovae was the commonest one (53.14%) followed in order by E. arloingi, E. alijevi, E. caprina and E.hirci with
prevalence of 47.97, 33.58, 28.04 and 21.77 percent respectively. Peak prevalence was observed in August. Wet season was
found favourable for Eimeria. Kids had significantly higher prevalence (P<0.05) of Eimeria than adults while higher prevalence of
Eimeria was observed in female goats. Beetle breed were found at highest risk of Eimeria (62.61%, x2=4.9911, P=0.0255)
followed in order by Desi, Dera Din Panah and Teddy breeds of goats. Among management and husbandry practices; watering
system, housing system, floor type and herd size strongly influenced the prevalence of Eimeria. Coccidiosis was more prevalent
in close housing system, non-cemented floor type, pond watered animals and larger herds (P<0.05) as compared to open
housing system, partially cemented floor type, tap watered animals and smaller herds respectively. Feeding system and body
condition of animals were not found risk factors (P>0.05) influencing prevalence of Eimeria.




Effect of coccidiosis on weight gain of calves and preventative control with toltrazuril,
diclazuril and decoquinate

A. Deniz, V. Hamaekers
Bayer HealthCare-Animal Health, Leverkusen, Germany

Coccidiosis affects all types of animals. It is an intestinal protozoal disease impacting the gut health of the animals and causes
watery, hemorrhagic or pasty diarrhoea depending on the species of Eimeria sp. involved. Eimeria bovis, Eimeria zuernii,
Eimeria alabamensis are the most well-known pathogenic species involved in calf coccidiosis. The first ones E. bovis and E.
zuernii can also cause hemorrhagic diarrhea and complications. Significant negative affect of coccidiosis on weight gain
development was already reported (Stockdale et al. 1981; Bangoura and Daugschies, 2007). The economic impact of the
disease in cattle in the US is thought to be around $100 mio. or more annually. Oocyts excretion of two pathogenic species "E.
zuernii and E. bovis® was controlled excellently longer time by the preventive treatment of toltrazuril (Baycox 5%) in cattle
compared to diclazuril prevention (Mundt et al. 2007). Compared to untreated and infected group of calves, prevention of calves
with toltrazuril (Baycox 5%) at risk of coccidiosis provided 139 g/day significantly more weight in 5 weeks study period (Deniz et
al. 2009). Recent comparative studies in cattle investigated the efficacy of controlling of coccidiosis on weight gain development
in calves revealed that treatment of calves two weeks postweaning before oocyst peak with toltrazuril (15 mg/kg) or diclazuril (1
mg/kg) and starting postweaning onwards with in-feed deccoquiante (0,5 mg/kg) up to day 98 preventatively resulted in 5,26 kg
and 7,11 kg more weight in toltrazuril group of calves compared to diclazuril and decoquinate respectively (Veronesi et al.
2010a). Long-term effect of controlling coccidiosis in calves at risk was studied in a comparative study. In 40 weeks time period,
treatment with toltrazuril of calves provided better body weight (around 8 kg more) and body condition score and better control of
oocyts excretion compared to diclazuril prevention (Veronesi et al. 2010b).

Conclusively, coccidiosis compromises body weight development of calves even long-term, and treatment with toltrazuril
provides better prevention of body weight compromises even long-term.




Diversity and seasonal occurrence of Eimeria species in a mixed flock of communally reared
sheep and goats in Mafikeng in the North West Province, South Africa

F. R. Bakunzi, S. N. Thwane, L. E. Motsei, B. M. Dzoma

Diversity and seasonal occurrence of coccidia in a communally reared mixed flock of sheep and goats at Mafikeng, North West
Province, South Africa, was determined between March 2008 and February 2009. Faecal specimens were collected directly
from the rectum of the animals and the number of oocysts per gram of faeces (opg) determined. The mean monthly opg for
goats (774) was significantly higher than that for sheep (544) . Higher oocyst counts were observed during the hot, rainy season
than during the cold, dry season. The highest mean values for both the sheep (862.5 opg) and goats (1200 opg) were recorded
during March. Six species (Eimeria crandallis, E. bakuensis, E. weybridgensis, E. ahsata, E. intricata, and E. ovinoidalis) were
recovered from sheep, with E. crandallis and E. bakuensis occurring most frequently. The last 2 species, together with E.
ahsata, are considered among the most pathogenic species in sheep. In goats, 7 species (E. arloingi, E. jolchijevi, E. caprina, E.
alijevi, E. caprovina, E. christenseni and E. hirci) were recovered, with E. arloingi and E. jolchijevi occurring most frequently. Up
to 5 Eimeria species were recovered from individual specimens in goats while up to 4 were recovered in sheep. No cross-
infections between goats and sheep were recorded and no clinical coccidiosis was noted during the study. It is increasingly
becoming evident that the pathogenic E. arloingi is one of the most commonly occurring Eimeria species in goats in South
Africa.




Efficacy of sulfonamides and Baycox® against Isospora suis in experimental infections of
suckling piglets
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of Pathobiology, University of Veterinary Medicine Vienna, A-1210 Vienna, Austria

Sulfonamide treatment of piglets against neonatal coccidiosis has frequently been suggested in the literature. In order to
evaluate the efficacy of sulfonamides against experimental /sospora suis infections in suckling piglets (oral infection with 1,500
sporulated oocysts of I. suis per piglet on the 4™ day of life) two trials were conducted. In trial | oral sulfadimidine (group Sulfa-
Oral) was applied in doses of 100 mg/kg of body weight (BW) one day before infection and 75 mg/kg BW daily for the following 5
days, and sulfamethoxypyrimidine (SMP) was applied parenterally in daily doses of 75 mg/kg BW for the same time period. In
trial 1l, SMP was applied parenterally in doses of 75 mg/kg BW (a) from the day of infection daily for seven days (SMP-
Standard), (b) for two days starting on the day of infection (SMP-Early), (c) for three days starting two days post infection (d.p.i.)
(SMP-Middle), (d) for two days starting 5 d.p.i. (SMP-Late), and (e) every other day from the day of infection until 6 d.p.i., as well
as (f) orally in doses of 75 mg/kg BW from the day of infection fro seven days (SMP-Oral). The sulfonamide-treated groups were
compared to a toltrazuril-treated group (single oral treatment with Baycox® 5% suspension, 20 mg/kg BW 2 d.p.i.) and to a
water-treated Control group. Each group consisted of 7-9 piglets. The parameters evaluated were oocyst excretion and faecal
consistency/diarrhoea from four to 15 d.p.i. Sulfa-Oral, SMP-Early and SMP-Late had no significant effect in reduction of oocyst
excretion and diarrhoea, whereas treatment for 3-7 days with SMP reduced both parasite shedding and diarrhoea significantly.
Oral treatment with SMP was comparable to parenteral application. Baycox® had the most pronounced effect and completely
suppressed oocyst excretion and diarrhoea during the examination period. The repeated application of sulfonamides can in
principle be used to control piglet coccidiosis under a known infection condition; however, the amount of work required is
considerable and the practicability is poor. Due to the short half-life of sulfonamides and the lack of predictability of the infection
condition a reliable control of piglet coccidiosis under field conditions is unlikely. Baycox®, on the other hand, applied once during
prepatency has a sustainable effect and is used to control /. suis most effectively.




Control of coccidiosis in stabled calves in Germany by different treatment schedules
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Background: The impact of different treatment schedules on the course of coccidiosis in calves and in farms with different
patterns of Eimeria spp. infection was investigated.

Methods: The investigations were carried out in a controlled, blinded, randomised, multicentre field study in four farms with a
total of 228 animals. All farms had a known history of regular clinical stable coccidiosis. The observation period lasted 56 days
starting with the housing of the calves in the respective stable units. Three different treatment schedules and two anticoccidial
drugs were compared to a sham treated control. Baycox® bovis (toltrazuril, 15 mg/kg body weight) or Vecoxan® (diclazuril, 1
mg/kg body weight) were administered either on study day (SD) O (stabling), SD 7 or on SD 14 after housing of the respective
group of calves. To assess the efficiency of treatment, the time period after treatment was divided into two equal cycles, each of
which corresponded to the duration of one complete life cycle of Eimeria spp. Oocyst excretion, quantified as oocysts per gram
of faeces (opg), and faecal consistency were assessed regularly.

Results: It could be shown that coccidia displayed an important cause of diarrhoea. Relevant oocyst excretion (defined as at
least 500 opg of Eimeria bovis or Eimeria zuernii) was significantly linked to the occurrence of diarrhoea. Treatment with both
anticoccidials resulted in a reduction of the intensity and extent of oocyst excretion. Treatment with toltrazuril proved to be
superior both to sham (placebo) and diclazuril treatment in respect of the intensity of oocyst excretion over all treatment time
points for both the first and the second parasitic life cycle. Thus, a good development of immunity against Eimeria spp. after
treatment with toltrazuril is concluded.

Summary/Conclusions: Generally, treatment with the anticoccidials on SD 7 and SD 14 controlled the outbreak of clinical
coccidiosis in cattle efficiently. Nevertheless the investigations proved there may be different ideal time points for treatment
depending on the respective farm. A positive, lasting beneficial impact is less likely the further away from the ideal application
time for a particular farm a product is administered, especially in the case of diclazuril treatment.




Efficacy of toltrazuril 5% suspension against Eimeria bovis and Eimeria zuernii in calves and
observations on the associated immuno-pathology

N. N Jonsson', E. K Piper?, C. P Gray?, A. Deniz®, C. Constantinoiu*
1College of Veterinary, Medical and Life Sciences, University of Glasgow, 464 Bearsden Rd, Bearsden, G61 1QH,; 23chool of
Veterinary Science, University of Queensland, Brisbane, Australia; *Bayer Animal Health, Leverkusen, Germany; “School of
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16 calves were infected with suspensions containing approximately 230,000 Eimeria bovis and 70,000 E. zuernii oocysts and
either treated (n = 8) with toltrazuril at 15 mg/kg or with a placebo 14 days after infection. Observations were made on the
clinical condition, faecal score, liveweight of calves daily from one day post infection (PI) until 24 d Pl when all calves were
euthanased and examined post mortem. Samples were collected from ileum and colon for histological, immunohistochemical
and gene expression studies. The study demonstrated a high efficacy of toltrazuril for the treatment of E. bovis and E. zuernii
infections in calves reaching 99% (based on arithmetic mean oocyst counts in faeces) within three days of treatment and
remaining at or above this level for six days. Toltrazuril did not have a significant effect on the pattern and extent of immune
cellular infiltration in the mucosa of ileum and colon but the expression of the genes coding IL-2, IL-10 and TNF-¢ in the ileum
and TNF-a in the colon were elevated in calves treated with toltrazuril. Higher levels of oocyst shedding were significantly
associated with lower expression of genes coding for IL-2, IL-10 and higher IP-10. It is concluded that toltrazuril is effective for
the treatment of coccidiosis due to E. bovis and E. zuernii in calves and enables the development of a normal or enhanced
immune response to infection.




Transmission of Neospora caninum to sheep by transfer through semen

S.S. Syed-Hussain, L. Howe, W.E. Pomroy D.M. West, S.L. Smith, N.B. Williamson
Institute of Veterinary Animal and Biomedical Sciences, Massey University, Palmerston North, New Zealand

Recent reports from New Zealand indicate Neospora has a possible role in causing abortions in sheep. This study aimed to
investigate if horizontal transmission occurs through semen. In Part 1, six month old crossbred ram lambs (n=32), seronegative
to N. caninum, were divided into 4 equal groups. Group 1.1 remained uninoculated whilst the remainder were inoculated with N.
caninum tachyzoites intravenously as follows: Group 1.2 - 50 tachyzoites; Group 1.3 - 10° tachyzoites; Group 1.4 - 10’
tachyzoites. Semen samples were collected weekly for 8 weeks for the detection of N. caninum DNA and quantified using a
high resolution melt PCR (HRM-PCR). Plasma collected 1 month post-inoculation was subjected to ELISA (IDEXX CHEKIT) and
western blot. For Part 2, 32 seronegative ewes were divided into 2 equal groups. Group 2.1 ewes were mated with 3 rams from
Group 1.1 (uninoculated) while Group 2.2 ewes were mated with 3 rams from Group 1.4 (from 9 days post inoculation). Mating
occurred over 2 oestrus cycles. Ewe sera 1 and 2 months post-mating was tested for seroconversion by ELISA and western
blot. All experimentally infected rams seroconverted and at 1 month their IgG S/P % values ranged from 11-36.5% in Group 1.2,
12-39.5% in Group 1.3 and 40-81% in Group 1.4. However, none of the ewes mated with the experimentally infected rams
seroconverted. For the western blot, responses towards immunodominant antigens (IDAs) were observed directed against
proteins at 10, 17, 21, 25-29, 30, 31, 33 and 37 kDa. Rams in Group 1.2, 1.3 and 1.4 were noted to have at least 3 IDAs
present. None of the ewes showed any of the 8 prominent IDAs except for the one at 21 kDa which was seen in most ewes in
both Group 2.1(90%) and 2.2 (80%). N. caninum DNA was detected intermittently in the ram’s semen up to 5 weeks post-
inoculation with the highest concentration of DNA at 1-2 weeks post-inoculation. All positive semen samples were screened for
micro-satellites to confirm the genotype was that of the innoculum. These results suggest that though N. caninum DNA can be
found in the semen of experimentally infected rams, the transmission of N. caninum via natural mating is an unlikely event.




Patterns of Cryptosporidium oocysts shedding by calves from a dairy farm of Italy

G Simonato., M. Badan, S. Piccolo, E. Masin, O. Parolin', A. Barberio, G. Capelli
Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro (PD), Italy
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Cryptosporidium spp. is considered to be an important agent of diarrhoea in young calves. The aims of the study were a) to
evaluate the oocysts shedding in infected calves and b) to correlate faecal consistency with oocysts emission.

Methods: Calves borne between January 2009 and May 2010 were examined once a week during the first month of life with a
copro-antigen ELISA test for Rotavirus, Coronavirus, Escherichia coli k99 and Cryptosporidium spp. Forty-seven calves
positives for cryptosporidiosis were selected and screened by Immunofluorescence (IF) test on all four faecal samples and
oocysts counted. Faecal consistency was scored for correlation with oocyst emission.

Results: A total of 185 faecal samples were screened. IF detected 86 (46.5%) positive samples, 31 more than ELISA test.
Cryptosporidium positivity was recorded from the first to the fourth week of life, with the majority of animal positives at the
second sampling (71.4%; age range 11-18 days) and/or at the third (55%; 15-25 days). Nine-teen calves (40.4%) were positive
only once, 18 (38.3%) twice and 10 (21.3%) for three consecutive weeks. Abnormal faecal consistency was recorded from 36
animals (76.6%). In particular, 25 calves (53%) had abnormal stools only once in a month, six calves (13%) twice, four (8.35%)
three times and one calf all the four weeks. Seven-teen faecal samples (20%) showed low oocysts per gram (opg) emission
(range 100-1000 opg), 24 (28%) medium (1000-50000 opg) and 45 (52%) high emission (>50000 opg). Abnormal faecal
consistency was significantly (p<0.01) more reported in animals with single Cryptosporidium infection (28 samples, 55%)
respect to animals co-infected with Rotavirus (10 samples, 19%), or with rotavirus single infection (4 samples, 7.5%). Excluding
faecal samples positives for other infectious agents, low oocysts shedding was associated to normal stools (16/17, 94%), while
medium-high oocysts shedding (> 1000 opg) was equally distributed among normal (55%) and abnormal stools (45%).
Conclusion: Cryptosporidiosis was found to be associated with abnormal faecal stools more often than other infectious agents.
Low oocysts shedding (< 1000 opg) was never related to abnormal faecal samples, however medium to high Cryptosporidium
oocysts shedding, estimated by IF, can not be used to predict the severity of the infection.




In vitro and in vivo effects of the arylimidamide DB745 against Neospora caninum
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Neospora caninum (Apicomplexa: Eimeriina: Sarcocystidae) is considered to be the main cause of bovine abortion in Europe
and the USA. The main consequences of Neospora caninum infection in cattle are of considerable financial impact. Losses are
caused directly by abortions or indirectly through breeding of less viable calves. Due to the lack of effective chemotherapy
against bovine neosporosis, there is a need to develop new antiprotozoal compounds which would either eliminate the parasite
or avoid its transmission.

In our efforts to identify promising novel drug candidates against neosporosis, 25 arylimidamides were screened in vitro by
employing a N. caninum tachyzoite culture system expressing beta-galactosidase as a reporter gene. Arylimidamines, a class
of drugs previously referred to as “reversed” amidines, have been shown to be highly effective against other intracellular
protozoan parasites such as Trypanosoma cruzi and Leishmania. Against N. caninum, DB745 was shown to be the most
promising compound, with an ICs, of 80nM in 3-day growth assays, affecting both intracellular parasite proliferation as well as
host cell invasion. No host cell toxicity (human fibroblasts) was noted up to 1.25 uM. However, long-term growth assays and
TEM observations indicated that DB745 did not act entirely parasiticidal.

This was confirmed by an in vivo experiment employing the murine cerebral infection model. DB745 was first administred orally
or intraperitoneally at day 14 post-infection, treatment continued for 14 days. There was no difference in the numbers of animals
succumbing to experimentally induced neosporosis in control- and treatment groups. Real-time PCR assessment of the cerebral
parasite burden showed only a moderate decrease in DB745-treated mice. These findings suggest that DB745 is highly active
against N. caninum infection in vitro, but not in the murine model for cerebral neosporosis.




Dynamics of bovine Besnoitia besnoiti (Apicomplexa, Sarcocystidae) infections: within and
between farms spreads
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Background: Besnoitia besnoiti (Apicomplexa, Sarcocystidae) is the causative agent of bovine besnoitiosis. This parasite is
thought to be mechanically transmitted by biting flies, medical devices and potentially direct animal contact. Most infected
animals are asymptomatic but B. besnoiti infection can produce an acute disease with fever, oedema, abortion and orchitis.
Chronically affected animals develop lichenificated and alopecic skin, emaciation and bulls may become infertile. Up to 1990,
bovine besnoitiosis was geographically limited in France to four “departments” (administrative divisions) in the South West of the
country. Since the 1990s’, besnoitiosis outbreaks have been reported in about 35 southern “departments”. In addition, bovine
besnoitiosis is spreading in Europe and was declared “emergent disease in cattle” by the European Food Safety Authority in
2010.

Methods: Clinical examinations and serological analyses (Western blots and PrioCheck Besnoitia ELISA) were performed in
enzootic and epizootic areas of Southern France. The dynamics of B. besnoiti infections within a farm was assessed by
longitudinal studies in infected farms during two years. Between farms diffusion was evaluated in two different management
systems: i) extensive breeding with transhumance in the French Pyrenees and Alps and ii) intensive or semi-intensive breeding
conditions with poor commercial exchanges.

Results: Moderate (10-20%) to high (20-30%) annual incidence rates were observed within farms located in enzootic and
epizootic areas respectively. According to serological data, most of the new infections occurred during the pasture season
however some were observed indoors in relation with stable flies’ activity. Most of the clinical cases were observed in summer,
period of horse flies’ activity. Mortality rates were usually low in enzootic areas and high in areas of emergence (up to 5-10%).
Between farms diffusion was low in intensive breeding systems (mainly associated with trade) and high in transhumant breeding
systems with high serological prevalences (50 to 80%) in a majority of farms.

Conclusion: Within farms diffusion of cattle besnoitiosis seems to be intense and rapid whereas between farms diffusion is slow
except in transhumant context. Trade and mixed grazing conditions are thought to be the main risk factors.




Detection of antibodies against Neospora caninum and Toxoplasma gondii in armadillos
(Chaetophractus villosus) Argentina
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Neospora caninum (N. caninum) and Toxoplasma gondii (T. gondii) are two apicomplexan parasites that can cause neurologic
disease and abortions in their intermediate hosts and less frequently cause disease in their definitive hosts. Little is known about
the importance of armadillos, as reservoirs for parasites of zoonotic or veterinary importance.

Serum samples from 150 armadillos, Chaetophractus villosus, were collected in La Pampa- Argentina during years 2007 to
2010. The sera were analyzed for antibodies to N. caninum by an enzyme-linked immunosorbent assay (CIVTEST Bovis
Neospora, Laboratories HIPRA, S.A. Spain) and for antibodies to T. gondii by a latex agglutination (Toxotest latex, Wiener
Laboratories S.A.l.C. Rosario, Argentina) and an indirect hemagglutination test (Toxotest HAI, Wiener Laboratories S.A.l.C.
Rosario, Argentina).

Antibodies to Neospora caninum were detected in 48 (32%, with a probability of 95% and a confidence interval (Cl) of 25-40%)
animals and for Toxoplasma gondii were detected in 37 (25%, 95% Cl 18-32%) animals. Only 9 (19%) of the 48 armadillos that
were seropositive for N. caninum had also antibodies to T. gondii. Seventy-five of the armadillos did not have antibodies to
neither of the two parasites.

Our findings provide the first serological evidence of N. caninum and T. gondii infection in Chaetophractus villosus, supporting
the hypothesis that these armadillo can play a role in the life cycle of both parasites.




Anti-neosporal effect of HPLC fractions of Sophora flavescens and Torillis japonica extracts
against Neospora caninum on dogs and goats
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In order to evaluate the anti-neosporal activities of the HPLC fractions of medicinal herb extracts against Neospora (N.) caninum
in vivo, we selected two HPLC fractions of herbal extracts of Sophora (S.) flavescens and Torillis (T.) japonica having good anti-
neosporal activities against N. caninum in the previous study (Youn et al., 2004). Korean native goats and suckling dogs were
infected with Korean Neospora (KBA-2) and inoculated with these HPLC fractions to evaluate the anti-neosporal activities. We
investigated the clinical signs, survival rates, abortion rates and histo-pathological lesions. The pregnant goats were infected
with N. caninum and tested anti-neosporal efficacy of these HPLC fractions. Two goats infected with N. caninum but not treated
with any drug showed abortion at 27 days after infection, and multi-focal necrotic encephalitis was found in fetus brain. Six goats

out of 8 pregnant goats that were treated high dose of S. flavescens (7.125 ng/m@) and T. japonica (7.125 ng/m¢) showed
abortion. But there is difference in average abortion days. Average abortion days of high dose of S. flavescens (7.125 ng/mg),

low dose of S. flavescens (2.850 ng/m¢) and high dose of T. japonica (7.125 ng/mg¢), low dose of T. japonica (2.850 ng/m@) were

51 days, 45 days, 78.5 days, 50.5 days, respectively.

The suckling dogs were infected with Korean Neospora (KBA-2) to dogs, but it could not be evaluated the anti-neosporal
efficacy because pathogenicity of Neosporoa (KBA-2) was very low. HPLC fractions of S. flavescens and T. japonica showed
good efficacy in protection of Neospora, and improved survival rates in mice. We could found out that S. flavescens and T.
Japonica could delay abortion days in pregnant goats but it could not prohibit Neospora, infection or treat neosporosis.

Through this experiment, HPLC fractions of S. flavescens and T. japonica showed good anti-neosporal efficacy. Further
research on the herbal materials should be carried out.




Anti-neosporal effect of HPLC fractions of Sophora flavescens and Torillis japonica extracts
against Neospora caninum on mice
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In order to evaluate the anti-neosporal activities of the HPLC fractions of medicinal herb extracts against Neospora (N.) caninum
in vivo, we selected two HPLC fractions of herbal extracts of Sophora (S.) flavescens and Torillis (T.) japonica having good anti-
neosporal activities against N. caninum in the previous study (Youn et al., 2004). Mice were infected with Korean Neospora
(KBA-2) and inoculated with these HPLC fractions to evaluate the anti-neosporal activities. We investigated the clinical signs,
survival rate and histo-pathological lesions. The BALB/c mice infected with N. caninum showed rough hair, anorexia and motor
ataxia from 14 days and all of them were dead during 17 to 25 days after infection. Necrotic or non-suppurative inflammations
were found in brain, pancreas, lung, liver and spleen. Especially necrotic encephalitis index was 8.15 that means severe lesion.
There was no difference between control group and the group treated with HPLC fractions of herb extract in average survival
days, but survival rate in HPLC fraction treated mice improved more than that of control group. Especially the mouse which was

treated with high dose of S. flavescens (7.125ng/m¢) and T. japonica (7.125ng/m¢) showed improved survival rate to 25% and
41.7%, respectively and showed decreased brain lesion score to 1.81 and 2.23, respectively.

Through this experiment, two HPLC fractions of S. flavescens and T. japonica showed good anti-neosporal efficacy. Further
research on the herbal materials should be carried out.




Cryptosporidium spp. in a Brazilian Beef Cattle Herd
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Background: Cryptosporidium spp. (Apicomplexa: Cryptosporidiidae) is an opportunistic protozoa that may parasite humans
and animals causing usually asymptomatic infections. The role of this parasite as the etiologic agent of diarrhea in Brazilian
cattle is still unknown, whereas is considered an emerging parasite problem in other countries. The objective of this study was to
diagnose cryptosporidiosis as the cause of a diarrhea outbreak in a beef cattle herd not responding to antibiotic treatment and to
determine possible risk factors for this parasitic disease.

Methods: The study was carried out in a herd of Nelore beef cattle (Bos indicus) with 4,000 animals in Mato Grosso do Sul
State, Brazil. Fecal samples were obtained from 85 animals randomly distributed (n) into these groups: male (52) or female (33);
with (25) or without diarrhea (60); 0-1 (27), 1-4 (38), 4-12 (10) or 12-24 month-old (10). Each sample was freshly smeared on
two microscope slides and stained by a modified Ziehl-Neelsen technique to detect Cryptosporidium oocysts. Frequency tables
were constructed and associations between occurrence of Cryptosporidium and diarrhea and sex were verified by the chi-
square test (P<0.05) and age by the Fisher’s exact test

Results: Among the 85 animals analyzed, 54 (63.52%) showed oocysts of Cryptosporidium spp.s in the feces. The variable sex
did not influenced (P=1.00) the frequency of infection by Cryptosporidium in the evaluated animals. It was observed that 63.46%
of the male and 63.63% of the female cattle were positive. The presence of diarrhea was not associated to the parasitism
(P=0.62), so other etiologic agents may be involved. When analyzing the age categories by the Fisher's exact test, the animals
with less than one month-old showed higher frequency of this parasite. 81.48% of the calves in this category were positive, while
lower frequencies were observed in the other categories: 1-4 (565.26%), 4-12 (60%) and 12-24 mounth-old (50%).The genotypic
characterization of this isolate will be useful for the Cryptosporidium specie identification.

Conclusions: This study shows the high frequency of Cryptosporidium in a beef cattle farm in Brazil. The most susceptible
category was the 0-1 month-old calves.




Recrudescence of Neospora caninum infection in chronically infected mice
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Background: Transplacental transmission (TT) of Neospora caninum may lead to abortion or birth of congenitally infected
calves. Endogenous TT (EnTT) is the most common route of infection in cattle and occurs as a consequence of a
recrudescence of a chronic infection. Up to now cerebral mouse models have been developed in an attempt to study N. caninum
associated chronic infection and pregnant mice models to study acute infection associated to exogenous transplacental
transmission. In the present study, a recrudescence mouse model was developed.

Methods: A first generation of 8 week old BALB/c mice was infected subcutaneously with 10° tachyzoites of Nc-Sp7 (G1) and
Nc-Sp3H (G2), high and low virulent N. caninum isolates, respectively. After 54 days, blood samples were collected and specific
antibodies were evaluated to monitor the infection. At day 90 post-infection (p.i.) seropositive mice were mated After pregnancy,
pups (second generation) were maintained until day 50 post partum (p.p.), when blood samples were collected for serological
analysis in order to identify seropositive mice. The second generation seropositive mice were also mated and their pups
represented the third generation and were sacrificed at day 50 p.p. Dams (first and second generation) were sacrificed at day 30
p.p. Morbidity and mortality rates were recorded. Humoral immune response and TT throughout two consecutive generations
were evaluated.

Results: In the first generation, higher humoral immune response (p<0.0001) and higher morbidity and mortality rates
(p<0.0001) were observed in NcSpain7 infected mice (G1) before mating compared to the group inoculated with NcSp3H (G2).
In the second generation low neonatal mortality rates were observed although vertical transmission was recorded in both
infected groups. Survivor pups from G1 showed higher levels of specific antibodies compared to G2 (P<0.05). Finally the third
generation of both G1 and G2 groups did not develop specific antibodies and morbidity and mortality rates were almost 0%.
Conclusions: In the present study the recrudescence of N. caninum infection was induced through gestation of chronically infected
dams emulating the EnTT described in pregnant cattle. The recrudescence of the infection occurs in the first pregnancy and seems
not to take place in further generations. An experimental recrudescence mouse model has been successfully developed, which may
be useful in testing efficacy of vaccine formulations to prevent EnTT.




Evaluation of protective effect of NCcGRA7, NcSAG4, NcBSR4 and NcSRS9 formulated in Poly-
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Background: Neospora caninum has been recognized as a major cause of infectious bovine abortion world-wide. Vaccination
has been suggested to be cost-effective in controlling neosporosis although no drugs or efficient vaccines are still available. The
use of parasite proteins expressed during the chronic phase of the disease, and of other proteins, possibly associated with
virulence, together with the use of new vaccine delivery systems based on encapsulation could improve the immunostimulatory
properties of traditional vaccines. Thus, protective efficacy of the recombinant antigens rNcGRA7 (found in both tachyzoite and
bradyzoite stage), INcSAG4, rNcBSR4 and rNcSRS9 (bradyzoite-stage specific proteins) encapsulated in Poly-g-caprolactone
nanoparticles against neosporosis was evaluated in a Balb/c pregnant and non pregnant mouse model. This is the first time that
rNcBSR4 and rNcSRS9, have been evaluated as vaccine candidates.

Methods: rNcGRA7, rNcSAG4, rNcBSR4 and rNcSRS9 were expressed in Escherichia coli and encapsulated within Poly-¢-
Caprolactone (PEC) nanoparticles. Groups of mice were immunized with nanoencapsulated proteins singly or in combinations
and then were challenged with N. caninum. Parameters evaluated were: immune response prior challenge, morbidity and
mortality and parasite presence.

Results: High IgG1 and IgG2a antibody levels anti-N. caninum and specific antibodies directed against recombinant proteins
were developed by all immunized and challenged groups. However, a low production of IFN-y was detected, which indicate a
failure in a correct balance of Th1/Th2 response to fight against acute neosporosis during pregnancy, except for the group
vaccinated with encapsulated rNcSRS9. In addition, high morbidity and mortality rates were observed in dams. Furthermore, in
pups vertical transmission was not prevented, and high neonatal mortality rates occurred with no significant differences among
groups. Despite the global absence of efficacy, the best result was obtained in encapsulated rNcSRS9 immunized group, where
a slight delay in mortality was observed.

Conclusions: Any formulations tested showed protection against vertical transmission of N. caninum. However promising

results obtained with rNcSRS9 protein might be improved if an experimental model for recrudescence is employed to test
vaccine formulations based in bradyzoite stage specific proteins.




Systemic immune response in heifers vaccinated with different Tritrichomonas foetus
vaccines
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Experimental whole killed cells vaccines against Tritrichomonas foetus (Tf) with different adjuvant were tested. A total of 90
heifers were assigned in nine groups of ten animals each one: Group (G) 1: received an experimental vaccine containing Tf and
Quil A adjuvant, G2: Tf and Al(HO) gel adjuvant, G3: Tf and a mix of Quil A and AI(HO;) gel adjuvant, G4: Tf and an oil
adjuvant, G5: Tf and an adjuvant containing arqueosomas, G6: Tritrichomonas suis and a mix of Quil A and Al(HO;) gel
adjuvant, G7: a commercial vaccine and G8 and G9 were Control Infection and Control No Infection, respectively. Heifers of
Groups 1 to 7 were subcutaneously vaccinated with two doses and a third dose was applied into vaginal submucosa. The
females were vaccinated at 3-week intervals. After two weeks of the last vaccine dose, heifers were exposed to T. foetus by
intravaginal instillation of 3 x10° organisms. Serum samples for ELISA diagnostic were obtained at 0, 20 and 40 days post-first-
vaccine dose (dpfv) and at 14, 28, 42, 56, 70, 84, 98 and 112 days post-challenged. Levels of serum antibodies measured as
Elisa value (EV) of all vaccinated Groups were higher than the Control Group (p= 0.05). Since 20 dpfv, G7, G3, G4 and G1,
showed higher EV than G2, G5 and G6 establishing significant differences (p= 0.05). All groups showed the peak EV at 40 dpfv
but G7, G3, G4 and G1 showed higher EV than the others groups. EV for vaginal Mucus was higher in vaccinated heifers than in
Control heifers (p=0.05). In conclusion, vaccines of G1, G3, G4 and G7 induced a better systemic immune response than the
others vaccines.




Neospora caninum seroprevalence in dairy cattle from Valle de Lerma, Salta

R.Neumann'; D. Aguirre’; A. Salatin’; D. Cano?; D. Moore®; C. Campero?
'INTA, EEA Salta, CC 228, CP 4400 Salta, Argentina; 2INTA, EEA Balcarce, CC 276, CP 7620, Balcarce, Argentina;
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Neosporosis is a parasitic disease causing reproductive failure in cattle worldwide including Argentina. The disease has been
characterized in the humid pampas, however, there are no current data about neosporosis in the province of Salta, where the
dairy cow population reaches 5,600 animals. A cross-sectional study was carried out in dairy herds to determine the prevalence
of neosporosis in Valle de Lerma (S-24,975; W-65,506) Salta province, northwest of Argentina between July 2010 and
November 2010. Blood samples were randomly collected from 667 cows in 20 herds. N. caninum antibodies were detected by
inmunofluorescent antibody test. The serum was screened and serological titters 21:200 were considered positive. Antibodies to
N. caninum were detected in 239 dairy cows (35.8%) and all herds (20/20) had at least one seropositive animal. This study
included 51.3% of all Valle de Lerma dairy herds. The seroprevalence found in this region was higher than that recorded in the
humid pampas (16.6%). This information will help to characterize the regional bovine health problems.




Evidence of Different Pathogenicity among Neospora caninum Strains Nc-Bahia and Nc-1

A.L. Chryssafidis’, R. M. Soares', E. H. Madureira?, S. M. Gennari'
"WVPS-FMVZ-USP, Sao Paulo — SP — Brazil. ?VRA-FMVZ-USP, Pirassununga — SP — Brazil.

The objective of this study was to verify differences among the experimental infection of pregnant cattle with two strains of
Neospora caninum. Eight cows, seronegative to N. caninum and other abortive agents, were selected for the study. Five animals
were infected with Nc-Bahia strain (group 1), two with Nc-1 strain (group 2) and one remained as control (group 3). The females
from groups 1 and 2 were inoculated endovenously with 5 x 10° tachyzoites, at 70 days of gestation. Serum samples were
collected weekly, and all animals from groups 1 and 2 were seropositive at 21 days p.i. (ELISA). The fetal viability was verified
ultrasonographically. Fetal death was detected 35 days p.i. in both animals from group 2, while all others remained viable at that
time. Group 2 was then slaughtered and tissue samples were collected. No fetal death was detected in group 1, by ultrasound
examinations, and those females were slaughtered only at 42 days p.i., when one fetus from group 1 was found dead. The DNA
of the parasite was detected in tissues from mothers and fetuses of both groups, even in those which were alive. The results of
this experiment indicate a difference of pathogenicity between these strains of N. caninum, although the congenital transmission
has been detected with both strains.

Keywords: Neospora caninum, strain, pathogenicity, abortion




Studies on potential intermediate and definitive host species of Besnoitia besnoiti
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Background: The definitive host of Besnoitia besnoiti, the cause of bovine besnoitiosis, is unknown, and information on
potential intermediate hosts is incomplete.

Methods and Results: In order to investigate potential definitive and intermediate hosts for European isolates of B. besnoiti,
dogs, cats, rabbits, guinea pigs, gerbils (Meriones unguiculatus), common voles (Microtus arvalis) and NMRI-mice were
inoculated with B. besnoiti isolated from naturally infected German cattle. B. besnoiti tachyzoites or tissue cysts from the skin of
a naturally infected cow were fed to cats and dogs, or were inoculated subcutaneously into rabbits and rodents. Non-inoculated
animals were monitored as negative controls. Feces from dogs and cats were daily examined by a sedimentation—flotation
technique, but no B. besnoiti oocysts were identified during at least 11 weeks. Specific antibodies to B. besnoiti tachyzoites were
detected by the indirect fluorescent antibody test (IFAT) and immunoblot in 2 out of 3 cats fed tissue cysts since 5-7 weeks post
inoculation (wpi), and in all rodent species and rabbits inoculated with either tachyzoites or bradyzoites since 3 wpi until
euthanasia (15-25 wpi). Dogs, and cats fed tachyzoites did not seroconvert. Control rabbits and rodents, inoculated with
inactivated bradyzoites remained seronegative (IFAT titer <50). The inoculated rabbits presented transient fever, serous
conjunctivitis and swelling of the testes 2-3 wpi. No clinical abnormalities were noticed in the other animal species. B. besnoiti-
DNA was detected by PCR in blood from some rabbits, gerbils and voles at 9 days post-inoculation, and in skin, heart, lung,
striated muscle and kidney tissues from voles at 19-21 wpi.

Conclusions: Domestic dogs and cats were not confirmed to be definitive hosts of B. besnoiti. However, it appears that the
parasite may infect feline tissues orally, as cats seroconverted after feeding on B. besnoiti tissue cysts. The molecular and
serological results from this study suggest that European B. besnoiti isolates may infect cats, rabbits, guinea pigs, gerbils, mice
and voles. A persistence of the parasite in the tissues was demonstrated only in voles.




A review of the economic impact of Neospora caninum

M. P Reichel

School of Animal and Veterinary Sciences, University of Adelaide, Roseworthy Campus, Roseworthy SA 5371, Australia

Background: Neospora caninum is invariably rated as one of the most important infectious causes of abortions in cattle world-
wide. In Australasia, where bovine brucellosis is absent now, it is usually reported to be the cause of 30-40% of all diagnosed
abortions, particularly in dairy cattle. Despite that, there seems to be evidence now of a waning in interest in the disease,
possibly because the economic impact of the infection has not been clearly communicated to primary producers and veterinary
community.

Methods: A search was conducted on PubMed using cattle and Neospora as search terms. As of March, 10" 2011, this yielded
753 publications whose abstracts were initially screened individually for suggestions of economic relevant information (abortion
incidence, prevalence and risk, serological data, impact on milk production and reproductive parameters etc.). Relevant papers
were subjected to a meta-analysis.

Results: Out of the 753 publications initially selected in the database search, only about 10% contained economically relevant
information (concentrated in less than ten countries). Most contained case reports from mostly individual herd events, or results
of (sometimes large-scale) serological surveys. The analysis of available data from the publications that contained economically
relevant data showed the most prominent economic impact of N caninum infections to be that of abortion events. The total
annual cost was estimated to range from NZ $1.468 million in the New Zealand beef industry to an estimated total of US$ 423
million impact per annum in the US dairy population. The total annual costs in just those countries alone, was approaching $ 1
billion per annum.

Conclusions: A review of Neospora and cattle-related literature yielded limited published information on the economic impact of
infection. Most of the qualifying articles dealt with individual case or herd reports, with limited controls or were manuscripts that
established sero-prevalence data only. Nevertheless, a meta-analysis of the published literature did put the economic impact of
N caninum infections in cattle world-wide at in excess of one billion US dollars annually.




Cutaneous bovine and equine leishmaniasis due to a yet non-specified Leishmania organism
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Background: Recently, a novel etiological agent of cutaneous leishmaniasis was identified in a Swiss cow and in horses that,
for most cases, sporadically appeared as autochthonous infections in geographically distant regions of Germany and
Switzerland.

Methods: The infection was initially diagnosed upon clinical and immunohistological findings, complemented by electron
microscopy. Conventional in vitro cultivation of the Leishmania organisms failed so far. Comparative sequence analysis of
Leishmania-PCR products obtained from the internal transcribed spacer 1 (ITS1) of ssrRNA allowed to preliminarily classify the
detected Leishmania organisms.

Results and Conclusions: The histopathology of the bovine cutaneous lesions revealed that the epidermis of the animal was
severely ulcerated and covered by a thick serous-fibrinous crust and, focally, few parakeratotic lamellar cell sheets. The dermis
was diffusely infiltrated by numerous eosinophils and foamy macrophages. Few plasma cells, lymphocytes and a moderate
fibroblast proliferation were visible. Multiple foci of cells filled with typical Leishmania-shaped organisms were visible.
Immunohistology using an anti-L. infantum hyperimmune serum vyielded a clear positive reaction. Electron microscopic
visualization of thesae organisms again confirmed the presence of Leishmania-specific structures and organelles. Subsequent
comparative sequence analysis of Leishmania-PCR products (GeneBank™ accession numbers for the cow GQ281282, for the
horses GQ281278, GQ281279, GQ281280, and GQ281281) classified the respective Leishmania-isolates as neither Old World
nor New World Leishmania species. However, the PCR-typed isolates exhibited a close phylogenetic relationship to Leishmania
sp. siamensis, an organism recently identified in a visceral leishmaniasis patient from Thailand (Sukmee et al., 2008). The cow
was euthanized approximately one year after diagnosis and subjected to pathological and parasitological investigations. While
all cutaneous lesions had disappeared, PCR was able to detect parasite DNA in a lymph node. In vitro cultivation again failed.
The potential transmitting vectors for all these cases have not yet been identified. Future investigations will have to elucidate the
veterinary-epidemiological relevance of this etiological agent, as well as biological parameters such as transmission mode and
geographical origin and distribution.




Evaluation of the protection conferred by a naturally-attenuated Neospora caninum isolate
against congenital neosporosis in mice
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Background: The parasite Neospora caninum is an important abortifacient agent in cattle world-wide and the predominant route
of transmission is considered to be transplacental. The development of an effective and safe vaccine is of great importance
today. Recently, a new isolate of N. caninum (Nc-Spain 1H), obtained from the brain of a healthy congenitally infected calf,
showed low virulence in both mouse and bovine models. We therefore hypothesized that Nc-Spain 1H may be a suitable
candidate for a live vaccine.

Methods: We investigated the safety and efficacy of the immunization with live Nc-Spain 1H tachyzoites to prevent
transplacental transmission using a well-established pregnant BABL/c mouse model. In a first experiment, the efficacy of the
immunization with 5x10° tachyzoites was studied and in a second experiment, a set of titrations from 5x10° to 5x10 tachyzoites
was performed to determine the effective dose-50 (ED-50). In both experiments, BALB/c mice were immunized subcutaneously
before pregnancy twice at 3-week intervals and challenged at mid gestation by inoculation of 2x10° Nc-Liv tachyzoites. Before
challenge, safety was determined by analyzing the parasite presence in dam brains. To assess efficacy, neonatal mortality and
vertical parasite transmission were evaluated.. In experiment 2, in order to calculate the ED-50, a protection rate against
congenital infection was determined considering as protected mice those whom pups survived healthy until the end of the
experiment and no parasite presence was detected in their brains. In addition, immune response was studied.

Results: The immunization with 5x10° tachyzoites significantly reduced neonatal mortality to 2.4% and vertical transmission
from 92.8% to 2.8%. Regarding the safety of the live vaccine, results showed no parasite-DNA presence in dam brains before
challenge. In experiment 2, all the doses displayed protection rates above 60%. Since no groups showed protection under 50%,
the ED-75 was calculated, resulting in 5x10*% Nc-Spain1H tachyzoites/dose. These results were associated to a Th1-type
immune response.

Conclusions: These results confirm the safety and the efficient protection conferred by Nc-Spain 1H against congenital
neosporosis even when mice were immunized with low parasite doses.




Immune Response In Neospora caninum Seropositive Calves Experimentally Suppressed With
Dexametasone
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The aim of this study was to characterize the immune response to Neospora caninum in seropositive calves experimentally
immunosuppressed by administration of dexamethasone (Dx). A total of 16 beef breed cattle 8-10 months of age were used
divided into 4 experimental groups: Group A: 4 seropositive animals treated with Dx; Group B: 4 seropositive animals treated
with placebo; Group C: 4 seronegative animals treated with Dx; and Group D: 4 seronegative animals treated with placebo. Dx
treatment consisted of a dose of 0.1 mg/kg/day intramuscularly for 5 consecutive days. Clinical examination including rectal
temperature was performed at one day interval. Blood samples with heparin were obtained for counting leukocytes and
characterizing its formulae. Serum was obtained weekly to evaluate total IgG by indirect flourecent antibody test. Leukocytes
were separated from whole blood to asses PCR. Not clinical sings were observed trough the experiment time, however few
animals from all experimental groups had fever during a short period of time. Leukocytopenia was recorded in all animals
receiving Dx (Groups A and C) at the 3™ and 14" day after giving the first dose. Similarly, neutrophilia and lymphopenia was
recorded at the 3™ and 14" days, respectively. Interestingly, there were two peaks of IgG titers (mean reciprocal antibody titers:
=>500) in animals from Group A compared with those in animals in Group B (mean reciprocal antibody titers: =275). All animals
from Groups C and D remained seronegative trough the experimental period. Two weeks after giving 1% dose of Dx all four
calves in Group A had PCR positive results on the leukocytes. Parasitemia and seroconversion was induced in N. caninum
seropositive calves after experimental immunosuppression by administration of dexamethasone.




Ocurrence Of Antibodies Against Neospora Caninum In Sheep In The Humid Pampas
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Neosporosis is an important infection in young and adult sheep, leading to low production and abortion in other countries around
the world. There are about 3,000 and 2,400,000 sheep involved milk and meat production in the humid pampas, respectively.
The aim of this work was to describe the ocurrence of antibodies against Neospora caninum in sheep from humid pampas,
Argentina. A serological survey of Neospora caninum was carried out in 850 sheep from 11 herds. An indirect fluorescent
antibody test (IFAT) was performed and serological titers =1:50 were considered positive. Data regarding to sex, categories and
type of exploitation were available and associations with serostatus were tested. Antibodies to N. caninum were detected in 22
sheep (2.6%) at titers 50: 7 animals (31.8%); 200: 4 animals (18.2%); 800: 5 animals (22.7%); 1,600: 2 animals (9.1%) and
3,200: 4 animals (18.2%). At least 7/12 (58.3%) herds had one seropositive animal.There was no effect of the production
system, sex and status on the prevalence of the disease (Fisher's Exact Test, p>0.05). Currently, serology for Toxoplasma
gondii is being assessed. This is the first report of N. caninum exposure in sheep from Argentina; however this infectious agent
should not play an important role as an important abortifacient agent sheep.




Dynamics of Parasitaemia, Stress Profiling and Acute Phase Protein Expression in Caprine
Trypanosoma evansi Infection
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Background: Trypanosoma evansi is widely distributed and infects a range of domestic livestock. Goats appear to be resistant
to the disease and may serve as potential reservoirs, but the infection dynamics is still poorly understood. The objectives of this
study are to investigate the dynamics of T. evansi parasitaemia in goats, and to determine the stress response and acute phase
protein expression during infection.

Methods: Twelve female Boer goats 8-10 months of age were divided into two equal groups, and were kept in adjacent pens in
a fly-proof house. One group was inoculated with 1x10* T. evansi intravenously while the other remained as a control. The goats
were bled every alternate day from day 0 to day 62 post-infection (pi), and the infected animals were treated with diminazene
diaceturate on day 62. Blood was collected on three occasions post-treatment, at six day intervals. Blood samples were
examined for levels of cortisol, neutrophils, lymphocytes, haptoglobin and serum amyloid-A. Parasitaemia was quantified using
the haematocrit centrifugation technique and a haemocytometer.

Results: The first and highest peak of parasitaemia was detected on day 6 pi (2.5x10° parasite/ml), followed by the second
lower peak on day 14 and a third minor peak on day 28. Parasite levels then declined gradually over time. Following treatment,
the parasitaemia dropped with no detectable levels after 6 days. The infected group showed three main peaks of cortisol
increment corresponding to the initial parasitaemia peaks. Neutrophil counts were significantly lower in the infected group
throughout the infection period and resumed to normal values upon treatment. Significant lymphopaenia was observed in the
infected goats only during the active phase of parasitaemia. Haptoglobin and serum amyloid-A revealed an acute and chronic
stress response to parasitaemia, respectively. Haptoglobin levels were significantly higher during the active parasite
multiplication phase.

Conclusion: T. evansi exhibits active waves of parasitaemia during the early stages of infection in goats. Parasitaemia persists
as a chronic low grade infection making them suitable reservoirs. The stress response in goats may cause chronic
immunosuppression that may influence productivity.




Length of infection in heifers immunized with experimental Tritrichomonas foetus vaccines
and challenged
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Experimental inactivated whole cells vaccines against Tritrichomonas foetus (Tf) with different adjuvant were tested. A total of 90
heifers were assigned in nine groups of ten animals each one: Group (G): G1, received an experimental vaccine containing Tf
and Quil A adjuvant, G2: Tf and Al(HO;) gel adjuvant, G3: Tf and a mix of Quil A and Al(HO;) gel adjuvant, G4: Tf and an oil
adjuvant, G5: Tf and an adjuvant containing arqueosomas, G6: Tritrichomonas suis and a mix of Quil A and Al(HO;) gel
adjuvant, G7: a commercial vaccine and G8 and G9 were control infection and Control no Infection, respectively. Groups 1 to 7
were subcutaneously vaccinated with two doses and a third dose was applied into vaginal submucosa. The females were
vaccinated at 3-week intervals. After two weeks of the last vaccine dose the heifers were exposed by intravaginal instillation of
T. foetus with 3 x10° organisms. Cervico-vaginal mucus (CVM) for culture diagnostic was obtained at 14, 28, 42, 56, 70, 84, 98
and 112 days post-challenged (dpc). The mean length of infection for G8 was of 64 days. G3, G1, G7 and G4 quickly cleared
the infection at 26, 33, 33 and 38 days, respectively. Heifers from G6, G2 and G5 had a mean length of infection of 45, 47 and
70 days, respectively. In conclusion, systemic priming heifers immunized from G3 vaccine and challenge resulted in faster
clearance of T. foetus infection.




Experimental infection with Neospora caninum in pregnant buffaloes (Bubalus bubalis) in
Argentina
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Seroprevalence of Neospora caninum in buffaloes (Bubalus bubalis) was characterized by our research group and a high
prevalence was proved in the Northeast of Argentina. To characterize the pathogenesis of the disease an experimental infection
was carried out with N. caninum in pregnant buffaloes. Twelve Mediterranean buffaloes ranged from 4 to 14 years old and
seronegative to N. caninum were used. The buffaloes were kept in the ranges under extensive systems until slaughter. The
female buffaloes were oestrus synchronised using the Ovsynch protocol. After that they were kept in natural service for 72 hours
with 3 male buffaloes clinically and genitally fit. The pregnancy was confirmed by ultrasound. Buffaloes of 70 (n = 3) and 90 (n =
6) days of gestation (dg), respectively were inoculated intravenously with 108 tachyzoites of Nc-1 strain; and 2 animals were not
inoculated. The buffaloes were slaughtered at 28 days post inoculation (dpi) with 98 and 118 dg (n = 8), and then at 42 (n = 4)
dpi with 132 dg. No abortions were observed during those periods. The fetuses were necropsied and tissue samples and fetal
fluids from cavities were obtained. 1/10 fetuses was not viable at the time of autopsy and presented moderate autolysis. DNA
was extracted (Qiagen® kit) from tissues and detection of parasite DNA was performed by a nested-PCR on the ITS-1 region of
N. caninum and amplification product was visualized in the in 2% agarose electrophoresis gel. The fetal cavity fluids were
analyzed by indirect immunofluorescence (IFI) to dilutions 1/10, 1/16 and 1/25. The presence of DNA from N. caninum
inoculated in 10/10 fetuses was confirmed. The 2 fetuses from non inoculated female were negative. At 132 days of gestation,
the IFI fetal fluid was positive in all dilutions in only 2/4 inoculated fetuses.The higher gestational age fetuses were confirmed
positive by IFI fetal immunocompetence. The negative result of the control animals suggests the absence of horizontal
transmission. In this study, the pathogenic effect of N. caninum and the transmission of the strain used in females pregnant
buffaloes inoculated intravenously at 70 and 90 days of gestation were determined.




Effect of NC-1 strain of Neospora caninum inoculated experimentally in pregnant buffaloes
(Bubalus bubalis)
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Neospora caninum is an Apicomplexan parasite which has shown a high seroprevalence in buffaloes in Argentina. While there
are descriptions of lesions in bovine fetuses produced by experimental inoculation with N. caninum, there is little information in
buffaloes fetuses. The aim of this study was to characterize the pathogenic effect of NC-1 strain of N. caninum in fetus when
inoculated in pregnant buffaloes. 12 Mediterranean pregnant buffaloes, seronegative to indirect immunofluorescent (IFl) were
used for this purpose. Ten cows were inoculated with 108 viable NC-1 strain tachyzoites intravenously, and two control cows
were inoculated with placebo. Pregnant cow buffaloes were challenged at 70 (n=3) and 90 (n=7) days of pregnancy (DOP), and
then slaughtered. The genital tract was recovered, 98 DOP and 28 days post inoculation (DPI) (n=3), 118 DOP and 28 DPI
(n=3), 132 DOP and 42 DPI days (n=4). Control fetuses were 98 and 118 DOP. Twelve fetuses were recovered; one of them
was dead at the time of slaughtering. It belonged to an inoculated female buffalo of 70 DOP and slaughtered 28 DPI. The fetus
showed an advanced degree of autolysis and a small size (length=9 cm). At necropsy, samples from placenta, central nervous
system (CNS), heart, lung, liver, kidney, the skeletal muscle, tongue and the intestine were fixed in 10% buffered formalin and
stained with hematoxylin and eosin. There were no macroscopic changes in organs or tissues of viable fetuses. Multiple
mononuclear inflammatory foci were observed in different fetuses” organs from inoculated mothers: peribronchiolar interstitial
pneumonia in 10/10, myocarditis in 3/10, epicarditis in 6/10, interstitial nephritis in 6/10, interstitial myositis in 6/10, hepatitis
periportal in 7/10. CNS lesions were focal gliosis 1/10, meningitis 1/10 and focal necrosis 2/10. Placental lesions (9/10) were
moderated mononuclear infiltration in the placentoma and allantoides. Control fetuses showed neither macroscopic nor
microscopic alterations. The histopathological lesions observed in this work were similar to those identified in bovine fetuses of
similar age; however, the lesions were less severe. The finding of a dead fetus inside the inoculated buffaloes shows the
susceptibility of this species when inoculated early in pregnancy.




Serology, isolation and genotype characterization of Toxoplasma gondii from naturally
infected pregnant dairy cows (Bos taurus)
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Toxoplasma gondii is a worldwide parasite recognized as one of the main zoonosis in human beings. The present study aimed
to isolate Toxoplasma gondii strains from pregnant dairy cows and their fetuses slaughtered in an abattoir for human consume.
Blood (with EDTA) from 60 pregnant dairy cows, and blood and tissue samples (brain, lung, heart, and liver) from their fetuses
were collected and used for mouse bioassay. The presence of T. gondii was confirmed through indirectly by immunoflorescence
assay (IFAT) considering positive animals with titers = 50 for cows and = 25 for fetuses. Isolates were genotyping by PCR-RFLP
using SAG1, SAG-2, alt. SAG-2, SAG3, BTUB, L358, GRA6, C22-8, C29-2, PK1, Apico, CS3 markers. Antibodies against T.
gondii were observed in 55% (33/60) of cows and in 3.7% (2/54) of fetuses. Thirteen fetuses (21.6%) and six (10.0%) cows had
tissues and blood detected as positive in the mouse bioassay. Brain cysts from T. gondii were observed in two mice, one of
them infected with blood sample from a cow (N. 53) with more than 4 years old in the 6™ month of pregnancy, and in a mouse
infected with blood sample from a fetus (N.103) in the 6™ month of gestation. Genotyping characterization of both strains showed
genotype Il for all PCR-RFLP markers tested. This is the first genotype Il isolation in cattle from Brazil. The potential role of beef
in epidemiology of T. gondii for human beings is yet enigmatic, and more studies are necessary to elucidate the real risk of this
food for consumers, including the potential risk for meat workers once that blood samples were detected as positive.




Eimeria species in Danish dairy cattle — preliminary data from an ongoing study

H.L. Enemark *; J. MD Enemark 2

' Technical University of Denmark, National Veterinary Institute; 2 Bayer Animal Health Nordic

Contrary to the majority of European countries, antiparasiticides are on prescription only in Denmark, thus treatment requires a
proper diagnosis made by a veterinarian, and therefore relies on adequate diagnostic procedures. This study was performed to
obtain information about presence of Eimeria spp. in Danish cattle herds, and secondly to improve awareness and proper
diagnosis of these infections.

Collection of samples was initiated in October 2010 from dairy herds with =50 cows and known diarrhea problems among
calves. From each herd individual faecal samples were taken once from approximately 10 calves aged 3 weeks to 6 months.
Veterinarians were instructed to collect samples 3-4 weeks following relocation to common pens, and from groups with reduced
growth, uneven appearance and diarrhea.

Oocyst excretion was analyzed using a modified McMaster technique. Eimeria spp. were identified based on morphology, and
oocysts from highly positive specimens were sporulated for additional species verification. Furthermore faecal consistency was
scored on a scale from O (firm) to 5 (watery with blood and/or mucus).

Currently (March 2011) 42 herds and a total of 356 calves have been analyzed. Eimeria spp. were detected in 95.2% of the
herds, and 90.5% were positive for the known pathogenic spp. E. bovis and/or E. zuernii. Of the individual calves 56% were
shedding oocysts at the time of sampling, and 39% were excreting E. bovis and/or E. zuernii. A total of 11 different spp. have
been identified so far. Of the faecal samples included in the study 7% had a firm/normal consistency, 81% were soft to liquid,
and 12 % were watery with blood and/or mucus. Oocyst excretion above 5000 oocysts per gram (OPG) was found in 6.5% of
the calves, whereas 12.0% excreted 500-5000 OPG. Clinical coccidiosis was diagnosed in 11 of 42 herds based on detection of
pathogenic Eimeria spp. and the following criteria: one or more samples with 25000 OPG; mean OPG >2500; one or more
samples with >2500 OPG and clinical signs. Moderate to massive excretion of the less studied species E. subspherica and E.
auburnensis was in several cases correlated to diarrhea. These cases however were not diagnosed as coccidiosis.

The results warrants further pathogenicity studies of the different Eimeria spp. In addition, it was shown that correct diagnosis of
coccidiosis is a challenge and knowledge of the management system is essential for interpreting laboratory findings. In many
cases these findings do not support diagnosis of coccidiosis either because there is no real coccidiosis problem or because
feacal samples were obtained at the wrong time.




Bovine neosporosis in the South of Romania: seroprevalence of Neospora caninum infection
in dairy cattle

I. L. Mitrea', V. Enachescu’, R. Radulescu?, A. Pop®, M. lonita’
'Department of Parasitology and Parasitic Disease, Faculty of Veterinary Medicine, USAMV, Bucharest; 2Department of
Immunology, Institute for Diagnosis and Animal Health, Bucharest; *Department of Chemistry, Faculty of Veterinary Medicine,
USAMV, Bucharest, Romania

Background: Neospora caninum, a coccidian parasite closely related to Toxoplasma gondii, causes severe economic losses by
reproductive disorders, particularly by abortion in cattle worldwide. In Romania, infection with N. caninum in cattle has been
recently reported, but studies are limited in the North and Center of the country. Therefore, considering the importance of the
parasite in bovine reproduction and the lack of information on spreading of the disease in many regions of country, the aim of
this study was to obtain additional sero-epidemiological data on infection with N. caninum in dairy farms from the South of
Romania.

Methods: The study was conducted in September-October 2010, in nine counties from the South of Romania. A total of 230
blood samples were collected from cows (age 2.5 to 10 years) from nine dairy farms, one farm for each county. The presence of
specific IgG antibodies against Neospora caninum in serum was determined using an indirect ELISA test.

Results: The average seroprevalence of N. caninum antibodies in dairy cows was 41.73% (96/230), but the within-herds
prevalence ranged between 13.46% and 80%. Out of the positive samples, 75% (72/96) had a high positive reaction (S/P ratio
more than 1.0), while 25% (24/96) had a low positive reaction (S/P ratio between 0.5 and 1). Statistically, there was a significant
difference between these two categories of positive samples (p=0.007).

Conclusions: This study indicates that Neospora infection is widespread in the South of Romania, and this fact could be one of
the causes of abortions registered in some herds in the studied area. However, a serological screening across the country is
planned in order to asses the actual national prevalence of N. caninum infection, followed by implementation of a prevention and
control program.




Sexual transmission of Toxoplasma gondii ( Nicolle & Manceaux, 1909) in caprines

L._F. Santana "; G. A. M. Rossi %4 R. C. Gaspar 2; G. P. Oliveira %; C. A. M. Sakamoto %; W. D. Z. Lopes '; H. M. Silva ', T. R.
Santos ', A. J. Costa 3.

' Programa de pés graduagdo em Medicina Veterinaria, Departamento de Patologia Veterinaria /FCAV/UNESP- Jaboticabal, SP
— Brasil; 2 Graduandos do curso de Medicina Veterinaria da FCAV/UNESP — Jaboticabal, SP — Brasil; * CPPAR — Centro de
Pesquisas em Sanidade Animal, Departamento de Patologia Veterinaria- FCAV/UNESP, Jaboticabal, SP, Brasil
* IFTM — Instituto Federal de Educagao Ciéncia e Tecnologia do Triangulo Mineiro — Uberaba, MG - Brasil

The aim of this study was to confirm the sexual transmissibility of Toxoplasma gondii in experimentally infected caprines. For
doing that, two male caprines, free of T. gondii antibodies, were inoculated with 2,0 x 10° P strain oocysts (A) and 1,0 x 10° RH
strain tachyzoites (B), respectively. A third male was maintained as control (C). After inoculating the males, 12 reproducing
females, serologically negative for T. gondii had their rutting periods synchronized and were divided in three groups (GlI, Gll and
Glll) and naturally mated with males A, B and C. Five females were put together with male A (Gl), other five with male B (GlI)
and two with male C (GlIl). At the end of the gestational period, or in case of abortion, females were euthanized and tissue
samples from the uterus, vagina, ovary, skeletal and cardiac muscles, brain, liver and spleen were collected for searching of T.
gondii using bioassay in mice and Polimerase Chain Reaction (PCR) techniques. Serum samples were collected at 14, 7 and 1
day before natural mating, and also at 3, 6, 9, 11, 14 days after natural mating, and weekly until the end of the gestational
period. Antibodies against T. gondii were searched in all serum samples by Enzyme Linked Immunosorbent Assay (ELISA).
Additionally, bioassay in mice and PCR techniques were applied in seminal and tissue samples of males, tissue samples of
females and their respective “products” (fetus or stillbirths). All females from groups | and Il presented specific antibodies against
T. gondii after natural mating. By bioassay and PCR, it was possible to identify T. gondii in seminal samples of several
experimental dates when natural mating occurred. Moreover, by these two techniques, it was possible to identify this coccidian
in tissue samples of females mated by infected males, as well as in the gestational “products”. In all infected males and females
was not possible to realize any clinical sign of toxoplasmosis. Therefore, this work was successful in proving the sexual
transmission of Toxoplasma gondii in the caprine species with a consequent vertical transmission. It is worth mention this is first
time in literature that the sexual transmission of this parasite in caprine species was reported.




Comparative study of the techniques Bioassay in mice and Polymerase Chain Reaction (PCR)
to detect Toxoplasma gondii in tissues of female goats

L. F.Santana"; R. C. Gaspar;, G. A. M. Rossi?; G. P. Oliveira®; C. A. M. Sakamoto'; W. D. Z. Lopes'; H. M. Silva', T. R.
Santos’, A. J. Co
' Programa de pés graduagdo em Medicina Veterinaria, Departamento de Patologia Veterinaria /FCAV/UNESP- Jaboticabal, SP
— Brasil; 2 Graduandos do curso de Medicina Veterinaria da FCAV/UNESP — Jaboticabal, SP — Brasil; > CPPAR — Centro de
Pesquisas em Sanidade Animal, Departamento de Patologia Veterinaria- FCAV/UNESP, Jaboticabal, SP, Brasil
* IFTM — Instituto Federal de Educacao Ciéncia e Tecnologia do Triangulo Mineiro — Uberaba, MG - Brasil

The aim of the present study was to compare the sensibility of Polymerase Chain Reaction (PCR) and bioassay in mice
techniques for the detection of Toxoplasma gondii in tissue samples of female caprines sexually infected by experimentally
inoculated male caprines. In order to do this, two male caprines, free of T. gondii antibodies, were inoculated with 2,0 x 105 P
strain oocysts (A) and 1,0 x 10° RH strain tachyzoites (B), respectively. A third male was maintained as control (C). After
inoculating the males, 12 reproducing females, serologically negative for T. gondii had their rutting periods synchronized and
were divided in three groups (Gl, Gll and Glll) and naturally mated with males A, B and C. Five females were put together with
male A (Gl), other five with male B (Gll) and two with male C (Glll). During the experimental period, all females were
serologically evaluated by the indirect immunofluorescence reaction (IFl), aiming at diagnosing the natural post-mating
toxoplasmic infection. At the end of the gestational period, or in case of abortion, females were euthanized and tissue samples
from the uterus, vagina, ovary, skeletal and cardiac muscles, brain, liver and spleen were collected for searching of T. gondii
using bioassay in mice and PCR techniques. Seminal samples from males A and B, collected on the dates of natural mating,
were positive for T. gondii in both techniques. All 10 females mated with males A and B presented specific antibodies against T.
gondii three weeks after natural mating (IFI=21/64). T. gondii was not detected in any of the 16 tissue samples collected from the
two females mated with male C in any of adopted techniques. On the other hand, 24 out of the 80 tissue samples collected from
10 females (Gl and Gll) were positive (30%) for T. gondii in the bioassay technique. Meanwhile, 70 out of the 80 tissue samples
(87.5%) were positive by PCR technique. According to these results, the PCR technique is more suitable for the diagnosis of
caprine toxoplasmosis.




A case report of Trypanosoma spp. in bulls in Corrientes, Argentina

J. D. Alvarez', C. A. Luciani?
'Catedra of Parasitology, FCV - UNNE, Corrientes, Argentina; 2E.E.A. INTA Colonia Benitez,Chaco, Argentina

We describe a case of bovine trypanosomiasis in the town of Curuzu Cuatia, province of Corrientes, Argentina (S Lat. 28'49 “W
Long. 58°03”). The same becomes important because it is the southernmost geographical point of the Americas, where it was
described to this parasite.

M and M: Two Hereford bulls had low body condition, weight loss and anemia. For diagnosis, thick smears were made on whole
blood centrifuged in the area of liquid-solid interface. The smears were stained with Giemsa, without fixation with methyl alcohol.
Visualized the presence of n = 22 Trypanosoma vivax (Ziemann, 1905) with Leitz Dialux 20 EB microscope with 100X objective
and 12X eye piece with scale. The measurement method was the comparison described by Coffin (1977) and took a
multiplication factor 1.875. The parasites were defined biomorphometric study.

Results: The information of the 22 Trypanosoma vivax are presented as average (um)(X), standard deviation (SD), coefficient
of variation (CV) %; were: Kinetoplast-edge= X 7,7; DS 1,8 and CV23,2 .; Kinetoplast Rear-End= X 0,6.;DS 0,3 CV 46,5
Core to edge Kinetoplast= X 5,6.; DS 2.; CV35,2.;Nucleus, edge to edge= X3,8; DS 1,5.; CV 38,3 .; Swipe : flagellum length= X
12,5.; DS 5.; CV 40,6 .; length and width of the parasite X 29,5.;DS 10,7..CV 34,7 and X 3 .; DS 1,1.; CV 36,0
respectyblement. This finding calls for a retrospective anamnestic study. Because the bulls had been recently acquired, it is
possible that hatch trypanosomiasis when leaving the cattle ranch origin. This situation would place the outbreak, further north in
San Luis del Palmar in the province of Corrientes (Lat. S 27 ° 31 “Long. O. 58° 34”). Also, it is to contemplate another possibility
would be that trypanosomiasis has been incurred in establishing Curuzu Cuatia. In this case of the native cattle, trypanosome
may be asymptomatic like animals in enzootic areas, affecting animals only introduced in it. In Argentina, Trypanosoma vivax
was exotic up to 2008 and veterinarians and diagnostic laboratories are unfamiliar with the symptoms and morphology of the
pathogen. The predominant clinical findings are anemia, weight loss and body condition. The size of Trypanosoma vivax is of
29.5 um and it places itself among the largest bovine hematic protozoa, a description that coincides with those reported by other
authors of Trypanosoma vivax. This finding confirms the presence of Trypanosoma vivax at the furthest points in South America
described so far.




Parasitic and rickettsial infections of goats and cattle in Angdnia District, Tete, Mozambique

A. Cavele'; A. Cala'; N. Maricoa®; C. A. de Matos'; R. S. Uzeda?; L. F. Pita Gondim? M. A. Ornelas-Almeida®
! Instituto de Investigagdo Agraria de Mogambique; ? Escola de Medicina Veterinaria, UFBA

The Tete province is located in the centre-west area of Mozambique, holding one of the largest goat and cattle herds, which are
raised under traditional productive systems, in communal pastures and extensive grazing system. In order to identify the main
parasites of ruminant in this province, 115 fecal samples of Landim goat of 4 to 36 months old and 198 Angone cattle of 8 to 56
months old, male and female, were collected in 13 and four localities in Angonia District, respectively. In this District the cattle
and goat population is estimated to be about 18000 and 13650 head, respectively. Herds were selected by non-probabilistic
sampling. The Strongyloidea infection was detected in 83.4% of the goats and 77.8% of the cattle, with averages of EPG
counts 528.4 (0 to 1275) and (0 to 1975) respectively. Haemonchus (94%; 28%), Trichostrongylus (1%; 70%) and
Oesophagostomum larvae (5%; 2%) were identified in goat and cattle faecal cultures, respectively. Strongyloides (15.0% and
2.0%), Trichuris (1.9% and 1.0%) and Moniezia (13.5% and 5.1%) eggs were also observed in goat and cattle samples of
respectively. At Ulongué area, Fasciola gigantica frequency was 83.3% in cattle, with averages of egg counts ranging from
1.90+1.83 to 3.42+3.36, while Paramphistomum genus was found in 6.7%, with one to two eggs per faecal sample. For
protozoan infections, 48.5% of the cattle samples and 95.8% of the goat presented Eimeria sp. oocysts in the feces. Mean
oocysts counting’s for gram of feces was 316.7+388.4 for cattle and 22011.3+39110.2 for goats. Frequency of anti-Neospora
caninum 1gG was evaluated in 331 and 146 cattle and goat serum samples, respectively, using indirect immunofluorescent
assay. Antibodies were detected in 27 cattle samples (8.15%) and positive reaction ranging from 1:200 to 1:800, while in goat,
five (3.4%) of the samples were positive at 1:50 dilution. Blood smears from 31 goats were examined and 14 (45.2%) were
positive for Anaplasma ovis and five (16.1%) for Theileria sp. This study was supported by CNPq.




Seroprevalence and risk factors to Neospora caninum infection in ewes of Planalto
Catarinense, Santa Catarina State, Brazil

A Barbosa de Moura', M. F. Giiths', A. Pereira de Souza’, A. A. Sartor', V. Bellato’, M. Orides da Silva’, J. A. Farias'
'Laboratério de Parasitologia e Doengas Parasitarias - Centro de Ciéncias Agroveterinarias (CAV) - Universidade do Estado de
Santa Catarina (UDESC). Av. Luis de Camdes, 2090 — Lages, SC, Brazil CEP 88520-000 —
email: a2abm@cav.udesc.br

Neosporosis occurs in sheep and is associated with reproductive failure. The aim of this study was to verify seroprevalence for
neosporosis in ewes, indentify risk factors and correlation with reproductive disorders. Serum samples from 1308 ewes from
Planalto Catarinense, Santa Catarina State, Brazil, were tested using the indirect fluorescent antibody test (IFAT) for detection
antibodies against Neospora caninum (21:50) and an epidemiologic questionnaire was applied in order to correlate with risk
factors of neosporosis. These data were then tabulated and statistically analyzed by the Fisher's exact and x2 tests (P<0.05).
Antibodies to N. caninum were observed in 92 (7%) of the animals, with titers ranging from 50 to 3200. In 39 (42.4%) of the 92
farms there was at least one positive animal for N. caninum. An association between seroprevalence for N. caninum and breed
(P=0.0249, OR= 0.59, IC 95% = 0.36-0.94), and contact with bovines (P=0.0491, OR= 0.57, IC 95%= 0.32-1.04) was observed.
There was no association between seropositivity to N. caninum and reproductive disorders.




Cytokine expression in pregnant dairy cows naturally infected with Neospora caninum

M. Rambeaud "2, D. Bacigalupe ', L. Pardini ', G. Moré "2, M. C. Venturini '
"Immunoparasitology Laboratory, Faculty of Veterinary Medicine, National University of La Plata, Argentina; >°CONICET,
Argentina

Neospora caninum, a major cause of abortion in cattle worldwide, can be transmitted horizontally by ingestion of oocysts or
vertically from the infected dam to the fetus via the placenta. The precise mechanism of fetal loss and vertical transmission is
poorly understood, but it seems likely that immune factors influence both. The objective of this study was to evaluate cytokine
expression in pregnant dairy cows naturally infected with N. caninum. Peripheral blood mononuclear cells (PBMC) from
seropositive (IFAT titer 2400) and seronegative (control group; IFAT titer <25) pregnant dairy cows (n=8 each) from a
commercial dairy farm bled at 5 months gestation were isolated and stimulated with Concanavalin A (ConA; 5 ug/ml), N.
caninum tachyzoite lysate (5 ug/ml), or PBS. After 20-24 hr incubation, PBMC RNA was extracted, reverse transcribed and
evaluated by real time quantitative PCR for expression of Pol Il (used as reference gene) IL-2, IL-4, IL-10, IL-12 and interferon
gamma (IFNg). IL-2, IL-4 and IFNg were upregulated similarly in ConA-stimulated PBMC from seropositive and seronegative
cows. No changes in cytokine expression were observed in tachyzoite-stimulated PBMC from seronegative cows; however IL-4
and IFNg expression was upregulated in tachyzoite-stimulated PBMC from seropositive cows. Further studies are underway to
evaluate cytokine expression in late pregnancy as well as the relationship of cytokine expression to vertical transmission. Better
understanding of these events may aid in designing immune modulation strategies for avoiding abortion and/or vertical
transmission by N. caninum.




Sanitary surveillance of bovine encephalitis: Neospora caninum as causative agent

J. M. A. Malaguti',%; A. D. Cabral®,*; R. Pereira Abdalla®*; Y. Oliveira Salgueiro®*; N. T. Cacciatori Galleti*; L. H. Okuda®; E. M.
Sequetin Cunha*; E. M. Pituco*; C, Del Fava*

'Scholarship mestrado CNPq, Dissertacdo Mestrado em Sanidade, Seguranga Alimentar e Ambiental no Agronegécio;
2Scholarship TT-3 FAPESP; 3Scholarship TT-1 FAPESP; “Instituto Biolégico, Av. Conselheiro Rodrigues Alves 1252, CEP
04014-002, Sao Paulo/SP/Brasil.

Presenting author: delfava@biologico.sp.gov.br

Neospora caninum is a protozoan that causes encephalitis in cattle, but its impact as a causative agent of neurological
syndrome has been poorly studied. This study investigated the frequency of occurrence of N. caninum in the central nervous
system (CNS) of cattle with neurological syndrome using histopathology techniques by hematoxylin-eosin staining in paraffin
embedded tissue (HE), immunohistochemistry (IHC) and nested PCR using primers from the Nc5 region of the genomic DNA
and primers from the ITS1 region of the ribosomal DNA. It was evaluated a convenience sample consisting of 302 bovine with
neurological syndrome, aged from 0-18 years-old, from different herds of 10 Brazilian states, which were referred to the Centro
de Pesquisa e Desenvolvimento de Sanidade Animal do Instituto Biologico for the differential diagnosis of encephalitis from
January 2007 to April 2010. In the HE evaluation, 24.0% (72/302) CNS samples presented lesions of non-purulent
meningoencephalitis, and tested negative to IHC. All samples submitted to nested PCR using primers from the ITS1 region of
the ribosomal DNA were negative (0/302). The analysis of nested PCR using primers from the Nc5 region of the genomic DNA
revealed two positive cases 0.66% (2/302), a 20-month-old male and a 72-month-old female, both from S&o Paulo state. Only
the male presented severe degree of multifocal necrotizing encephalitis associated to mononuclear cell infiltration, a
pathognomonic histopathologic lesion caused by protozoan parasites belonging to the family Sarcocystidae, while the other
showed a slight edema and congestion of the meninges and neuropil. Considering histopathological and biomolecular analysis
only the 20-month-old bovine presented encephalitis caused by N. caninum due to severe inflammatory lesions of non-purulent
multifocal necrosis, thus representing 0.33% (1/302) of positivity. However, despite the low occurrence of neosporosis positivity
found in the present work, future studies that include a representative sampling of animals aged 0-2 years-old should be
performed to elucidate the real occurrence of N. caninum in Brazilian herds, contributing to the sanitary surveillance of bovine
encephalitis.
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Reducing the future threat from (liver) fluke: realistic prospect or quixotic fantasy?

L_Fairweather*

'School of Biological Sciences, The Queen’s University of Belfast, Belfast, UK.

The liver fluke remains an economically significant parasite of livestock and is emerging as an important zoonotic infection of
humans. The incidence of the disease has increased in the last few years, as a possible consequence of changes to the World’s
climate. Future predictions suggest that this trend is likely to continue. Allied to the changing pattern of disease, reports of
resistance to triclabendazole have appeared in the literature, although they do not all represent genuine cases of resistance.
Nevertheless, any reports of resistance are a concern, because triclabendazole is the only drug that has high activity against the
migratory and damaging juvenile stages of infection. How to deal with the twin problems (of increasing incidence and drug
resistance) is the overall theme of this session on “Trematodes: Fasciola hepatica epidemiology and control” and of this talk to
introduce the session.

Greater knowledge of fluke epidemiology and population genetics will highlight those regions where surveillance is most
required and indicate how quickly resistant populations of fluke may arise. Models of disease risk are becoming increasingly
sophisticated and precise, with more refined data analysis programmes and Geographic Information Systems (GIS) data.
Recent improvements have been made in our understanding of the action of triclabendazole and the ways in which flukes have
become resistant to it. While microtubules are the most likely target for drug action, tubulin mutations do not seem to be involved
in the resistance mechanism. Rather, upregulation of drug uptake and metabolism processes appear to be more important and
the data relating to them will be discussed. The information may help in the design of new treatment strategies or pinpoint
potential molecular markers for monitoring fluke populations. Moreover, various “-omics” technologies are beginning to make an
impact on the identification of novel targets for drugs and vaccines and they will become increasingly important in these areas.
One aspect of disease management that remains inadequate, however, concerns the diagnosis of resistance. This has led to
erroneous reports of resistance, which is hampering effective control of fasciolosis, as farmers may (be tempted to) switch to
less effective drugs. A number of diagnostic tests are under development and progress with them will be reviewed. Finally, some
recommendations with regard to strategic dosing programmes will be made.




New insight in the Lymnaeids intermediate host of Fasciola hepatica in Belgium

Y. Caron’, C. Saegerman?, B. Losson*
'Research Unit in Parasitology and Parasitic Diseases, Department of Infectious and Parasitic Diseases, Faculty of Veterinary
Medicine, University of Liege, B-4000 Liége, Belgium
?Research Unit in Epidemiology and Risk Analysis applied to Veterinary Sciences (UREAR), Department of Infectious and
Parasitic Diseases, Faculty of Veterinary Medicine, University of Liege, B-4000 Liége, Belgium

The present work was carried out in the frame of a Belgian Science Policy project (PONDSCAPE -“Towards a sustainable
management of pond diversity at the landscape level”). During the summer 2008, 7103 lymnaeids snails were collected from
125 ponds distributed in 5 clusters of 25 ponds each. Each cluster was located in a different geological region of Belgium. These
snails belonged to the following species or genus: 2474 Galba truncatula (the main intermediate host of Fasciola hepatica in
Belgium) and 4629 Radix sp. Moreover, several biological (presence of trampling and dungs, snail size ...) and non biological
factors (pH, depth, fences ...) were also registered from the different biotopes. DNA was extracted based on Chelex®
technique. Then the snail DNAs were screened through a multiplex PCR that amplifies the lymnaeid internal transcribed spacer
2 sequence (500-600 bp) (acting as an internal control) and a 124 bp Fasciola sp. sequence. Lymnaeid snails were found in 93
biotopes (66%). Thirty Galba truncatula (1.31%) and 7 Radix sp. (0.16%) were found positive for Fasciola sp. A classification
and regression tree (CART) analysis was performed in an attempt to better understand the relative importance and relationships
among the different recorded factors. For example, the geographic localization is one of the best explanatory variables for the
abundance of the different snail species and the presence/absence of faecal material is the best explanatory variable for the
presence of specific F. hepatica DNA material in the different screened snails.




Intermediate hosts of Fasciola hepatica in Sweden

A. Novobilsky®; K. Gustafsson?; J. Héglund®

'Swedish University of Agricultural Sciences (SLU), Department of Biomedicine and Veterinary Public Health, Section for
Parasitology, Uppsala, Sweden; 2Swedish Animal Health Service (SVDHV), Langhem, Sweden

Background: Galba truncatula is generally considered as the main intermediate host (IMH) of the common liver fluke Fasciola
hepatica in Europe. Other lymnaeid snails have also been referred as incident IMH of the fluke but their role in epidemiology is
often questioned. In Sweden, neither the transmission nor the seasonal dynamics of fasciolosis have been studied yet. Hence
investigation of freshwater snails as IMH of F. hepatica and an improved understanding about the transmission patterns of the
fluke under Swedish conditions is required.

Methods: Several freshwater snail species were examined for the presence of F. hepatica larval stages both in the field and
under experimental conditions. Investigations of freshwater snails in the field began in summer 2010 and will continue for the
next two years. Snails were collected from 7 different farms (6 beef cattle farms, 1 sheep farm) with a previous history of
fasciolosis. Galba truncatula, Stagnicola palustris, Omphiscola glabra and Radix sp. were collected and examined
microscopically. In addition, some non-lymnaeid snails, such as Aplexa hypnorum, Succinea putris, and Bithynia tentaculata
were also examined because these species were found in the same habitats as the lymnaeid snails. Laboratory maintained
populations of O. glabra and S. palustris were established experimentally and exposed to miracidia of F. hepatica. Snails were
then dissected at 30 days post exposure and examined by microscopy. Furthermore, the infection status of the snails was
determined by the use of a PCR method.

Results: So far no naturally F. hepatica infected snails were observed. Also following experimental exposure, all snails (n=100)
of O. glabra remained uninfected at dissection. In case of S. palustris, daughter rediae and undeveloped cercariae of F. hepatica
were observed in 40 % (n=20) of exposed snails. This was also confirmed by PCR method.

Conclusions: First results from experimental infections suggested S. palustris could act as IMH of F. hepatica in Sweden. In
contrast, O. glabra which was previously reported as susceptible IMH in France seems to be resistant to F. hepatica infection.




Prevalence and seasonal dynamics of antibodies against Fasciola hepatica in dairy herds in
Germany

B. Kuerpick; T. Schnieder; C._Strube
Institute for Parasitology, University of Veterinary Medicine Hannover, Germany

Background: The liver fluke Fasciola hepatica is one of the most important parasites in cattle farming causing economic losses
due to reduced milk yield and growth rates besides condemned livers. In the presented study the nationwide fasciolosis situation
in Germany as well as seasonal and yearly fluctuations of F. hepatica antibody pattern in a north-western German region were
investigated.

Methods: About 23,000 bulk tank milk (BTM) samples were collected in November 2008 from all German federal states to
investigate the prevalence of antibodies against F. hepatica with an E/S-ELISA. Furthermore, between 691-1012 BTM samples
collected in January, September and November 2008 as well as 2010 in the north-western region East Frisia were analyzed for
seasonal variations.

Results: The nationwide study showed that 23% of the dairy herds across Germany were positive for antibodies against
Fasciola hepatica. Highest prevalences were found in the federal states Schleswig-Holstein (37%), Lower Saxony (29%),
Mecklenburg-Western Pomerania (24%) and Bavaria (19%). The lowest prevalence was found in Thuringia with only 2 %
positive BTM samples. The seasonal and yearly fluctuation of anti-liver fluke antibodies for 2008 showed an increase of positive
samples from January to September from 49% to 59% and a decrease to 54% in November. In 2010, the prevalence of 44% in
January increased to 50% in September with a similar percentage of 49% in November.

Summary/Conclusions: Fasciolosis is especially common in the north-western part of Germany and the southern region
(Bavaria). This is because the majority of dairy cows in these regions is kept on pastures, and the geographical conditions are
well suited as habitats for the snail intermediate host. Concerning seasonal fluctuations antibody titers increased from January to
September due to newly acquired infections during the grazing season. The lower percentages in November can be interpreted
as already decreasing titers after housing. There was a slight decrease in the prevalence data from 2008 compared to 2010.
This might reflect a lack of awareness about the importance of Fasciola control or be the consequence of restrictions to use
fasciolicides in dairy cows due to food safety regulations. A subsequent GIS-analysis will correlate the ELISA results with
geographical characteristics of the farms and help to identify areas with a high risk of fasciolosis.




The prevalence of Fasciola hepatica and IBR in pasture-based dairy herds in Ireland

Y.Y.G. Bloemhoff* *, A.B. Forbes?, B. Good?®, E. O’'Doherty™*, G. Mulcahy”, R. Sayers®
*Animal & Grassland Research and Innovation Centre, Teagasc, Moorepark, Fermoy, Co. Cork, Ireland. 2Merial, 29 Avenue
Tony Garnier, 69007 Lyon, France. *Animal & Grassland Research and Innovation Centre, Teagasc, Mellows Campus, Athenry,
Co. Galway, Ireland. and *School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland.

Background: Fasciola hepatica has a major economic impact on livestock in the world and in addition to direct production losses,
infected animals may also be more susceptible to other infections, e.g. salmonellosis. (Piedrafita, et al; 2010)

The objective of this study was to determine the farm prevalence of F. hepatica and Infectious Bovine Rhinotracheitis (IBR)
using milk ELISA s and determine the level of co-infection

Methods: Bulk milk samples were collected from 319 dairy farms located throughout Ireland over a twelve-month period (March
2009 to March 2010). Farms were located in the following regions, Border(1), Midland(2), West(3), Dublin and Mid-East(4), Mid-
West(5), South-East(6), South-West(7). Milk samples for F. hepatica were processed, then analysed using a commercially
available ELISA kit (BoFinn Diagnostics Ltd., Ireland): herds were classified as ‘None’ (0-15 S/P ratio), ‘Low’ (15-25 S/P ratio),
‘Moderate’ (25-75 S/P ratio) and ‘High’ (>75 S/P ratio). Duplicate milk samples were tested for IBR antibodies and herds were
also classified as negative (<=25 S/P ratio), low positive (25-50 S/P ratio) and high positive (>=50 S/P ratio). Statistical analysis
was conducted using Excel to calculate the prevalence of Fasciola hepatica and IBR.

Results: Preliminary results show that F. hepatica was widely distributed in Ireland amongst the participating herds, with
prevalence ranging from 53.0% in March to 74.2% in November, whereas IBR had a more clustered distribution. Over time
between 43.5% and 60.1%o0f the farms had antibodies to both F. hepatica and IBR. Over 54%of these farms have high antibody
levels against both infections. In the Border and West regions over 75% of farms were positive for both F. hepatica and IBR in
November.

Summary/Conclusions: These results show that F. hepatica and IBR are substantially present on dairy herds in Ireland, with a
large proportion of farms having antibodies to both infections. There were some regional differences in the prevalence of co-
infections. Further analyses will be undertaken to determine the interactions between the two infections.

References: Piedrafita, D., Spithil, T.W., Smith, R.E., Raadsma, H.W., Improving animal and human health through
understanding liver fluke immunology. Parasite Immunol 32, 572-581.




Genetic relationship between Fasciola spp. in Asian countries
A molecular study of Fasciola flukes collected in Thailand and Myanmar

M. Ichikawa®, P. Chaichanasak?, S. Bawn® N. N. Maw’, L. L. Htun®, P. Sobhon?, K. Katakura®, T. ltagaki
'Laboratory of Veterinary Parasitology, Faculty of Agriculture, Iwate University, Japan, 2Department of Anatomy, Faculty of
Science, Mahidol University, Thailand, *Department of Pharmacology and Parasitology, University Veterinary Science,
Myanmar, “Livestock Breeding and Veterinary Department, Myanmar, *Laboratory of Parasitology, Graduate School of
Veterinary Medicine, Hokkaido University, Japan.

Background: Fasciola hepatica (Fh), F. gigantica (Fg) as well as parthenogenetic Fasciola sp. which include no sperm in their
seminal vesicles are distributed in Asian countries. Recently, we revealed that parthenogenetic Fasciola sp. originated in China.
However, phylogenetic information on Fasciola spp. in Southeast Asian counties was available only in Vietham. Thus, this study
was designed to analyze Fasciola flukes from Thailand and Myanmar.

Materials and Methods: One-hundred and forty-six and 87 flukes were collected in Thailand and Myanmar, respectively.
Hematoxylin-Carmine staining was conducted on anterior parts of the flukes for checking presence of sperm in the seminal
vesicles. Total DNA was extracted from posterior parts of the flukes, and nuclear ribosomal internal transcribed spacer 1 (ITS1)
region and mitochondrial NADH dehydrogenase subunit 1 (ND1) gene were amplified. DNA types were distinguished by
nucleotide sequences. Phylogenetic analyses were conducted on ND1 haplotypes with Asian Fasciola flukes from Japan, Korea,
and Vietnam, which were available in GenBank.

Results and Discussion: In Thailand, 128 flukes were identified as F. gigantica since they had abundant sperm in the seminal
vesicles and displayed Fg type in ITS1. The remaining 18 flukes were considered as parthenogenetic Fasciola sp. since they
had no sperm in the seminal vesicles. Similarly, in Myanmar, 80 flukes were identified as F. gigantica and the remaining 7 flukes
were parthenogenetic Fasciola sp. On the other hand, ND1 sequences of parthenogenetic Fasciola sp. from the both countries
were identical to that of parthenogenetic Fasciola sp. which have been reported in Asian countries, thus, we considered the
parthenogenetic flukes detected in this study also originated in China. Moreover, 29 and 19 ND1 haplotypes were distinguished
in F. gigantica from Thailand and Myanmar, respectively. Phylogenetic analyses revealed that Fasciola populations of the both
countries were well differentiated, suggesting that Thailand and Myanmar have unique history in ancient domestication of
ruminants which serve as definitive hosts.




The search for “hidden antigens” in the liver fluke, Fasciola hepatica

H. Mc Dougall*, A. Nisbet?, D. Knox*, P. Brophy® N. Young?, & P. Skuce®
"Moredun Research Institute, Pentlands Science Park, Bush Loan, Edinburgh, EH26 0PZ, UK; 2 University College of Wales,
Aberystwyth, Dyfed, U.K; *The University of Melbourne, 250 Princes Highway, Werribee, Victoria 3030, Australia

Background: Fasciola hepatica is responsible for substantial economic losses and animal welfare issues within the agricultural
sector worldwide. The increasing incidence of fasciolosis coupled with the emergence of flukicide resistance makes vaccination
an attractive alternative control strategy. Hidden antigens have provided protection against infection with blood-feeding
parasites, most notably the gastrointestinal nematode, Haemonchus contortus and the cattle tick, Rhipicephalus (Boophilus)
microplus. Here, we attempt to identify hidden antigens in F. hepatica.

Materials and methods: Histological sections of adult F. hepatica were screened with a panel of lectins to identify those with an
affinity for the parasite’s gut. Those lectins which showed an affinity for the gut were used to purify glycoproteins from a crude
somatic extract by affinity chromatography. The resultant fractions were separated on an SDS-PAGE gel by electrophoresis and
the protein profiles analysed by mass spectrometry.

In parallel, the proteolytic activity of a somatic extract of adult F. hepatica was investigated. The ability of the fraction to digest
haemoglobin, a potential food source, was measured in the presence/absence of class-specific inhibitors

Results: Two lectins, which had shown an affinity for proteins located on the surface of the adult F. hepatica gut, were selected
to fractionate the somatic extract by affinity chromatography. The profile of proteins enriched by this method included an aspartyl
proteinase in addition to several other proteins.

The class-specific inhibition of the proteolytic digestion of haemoglobin by somatic extracts of F. hepatica showed that
proteolysis was due to the action of both cysteine proteases, and aspartyl proteinases.

Discussion: While cysteine proteases within liver fluke extracts have previously been characterized and identified as vaccine
candidates, other components of the proteolytic machinery have been described herein using a combined approach of lectin-
affinity chromatography and enzymology with class specific inhibitors and substrates. In particular the description of an aspartyl
proteinase by these methods may have identified a novel hidden antigen for fluke control.




Evaluation of a coproantigen reduction test to determine flukicide efficacy on Scottish sheep
farms

D. Gordon *®, H. Stevenson %, N. D. Sargison 3, R. N. Zadoks *, P, J. Skuce *
"Moredun Research Institute, Edinburgh EH26 0PZ, UK; ?Scottish Agricultural College, VIS, Dumfries DG1 1DX, UK; *R(D)SVS,
University of Edinburgh, EH25 9RG, UK

Background: Over the past 10-15 years, there has been a significant increase in the incidence of liver fluke infections in
Scottish sheep and a marked geographic spread of disease into previously fluke-free areas. This could be as a result of recent
climatic changes and/or animal movements but there is also mounting anecdotal evidence of flukicide treatment failure,
especially to triclabendazole (TCBZ), the most widely used flukicide in sheep. This study was initiated to investigate TCBZ
efficacy in Scottish sheep naturally infected with Fasciola hepatica, and to compare two methods of determining treatment
success, namely the standard faecal egg count reduction test (FECRT) and a new test, the coproantigen reduction test (CRT),
based on sensitive detection of fluke antigen in faeces.

Methods: Two sheep farms were selected on the basis of previous fluke history and concerns over TCBZ efficacy. Ewes were
pre-screened by fluke egg count (FEC) and divided into groups of ~25 on each farm, then treated with either TCBZ (Fasinex®)
or closantel (Flukiver®) at the manufacturers’ recommended dose rate and based on accurate weight determinations. Individual
faecal samples were taken at day 0, 7, 14, 21 and 56 post-treatment. FECs were performed using a standardized egg
sedimentation protocol and fluke coproantigen determined using the commercial BIO K201 fluke antigen ELISA (BioX
Diagnostics, Belgium).

Results: Preliminary results indicate a good correlation between faecal egg counts and coproantigen ELISA readout. The CRT
appears to be a better and earlier indicator of treatment outcome than the FECRT, as a proportion (~10%) of animals were still
FEC +ve but coproantigen —ve 21 days post-treatment. This study clearly indicates the presence of TCBZ resistant fluke on both
farms, with TCBZ efficacies of 15.2% and 57.8%, respectively, 14 days post-treatment. In contrast, closantel remained
efficacious on both farms, with efficacies of 96.0% and 97.9%, respectively.

Summary/Conclusions: Results would support the use of FECRT and CRT in diagnosing flukicide resistance and/or treatment
success in the field, with the CRT being the preferred option based on ease of use, sample storage and potential for high
throughput.




An experimental study in sheep, to confirm triclabendazole resistance of Fasciola hepaticain
Patagonia, Argentina

E. V. Olaechea’, M. Larroza', H. Solana?, S. Scarcella?, S. Carnevale®
'EEA INTA Bariloche. CC 277 (8400) Bariloche. Rio Negro. e-mail: folaechea@bariloche.inta.gov.ar; ?Lab. Biol. Cel. y Mol.
FCV-UNCPBA (7000) Tandil. Buenos Aires; *Depto. de Parasitologia, Instituto Nacional de Enfermedades Infecciosas, ANLIS
“Dr. Carlos G. Malbran”, Av. Vélez Sarsfield 563, 1281 Buenos Aires

The aim of the present experimental study in sheep was to compare the efficacy of TCBZ against the resistant liver fluke strain
described in the study of Olaechea et al. (2011) against a susceptible field strain. A group of 10 lambs were infected each with
200 metacercariae of the resistant (R) strain, and were compared to 10 naturally infected sheep, known as susceptible (S) F.
hepatica strain. Eleven weeks after infection, five lambs of the resistant group (RT) and five sheep of the susceptible group (ST),
were treated with triclabendazole (10 mg/kg). The remainder lambs and sheep were used as untreated controls (RC and SC).
The parameters studied were: GLDH, GGT, ELISA measuring antibodies against recombinant cathepsin-L1 and eggs per gram
of faeces (epg). Lambs were slaughtered 16 weeks after infection and sheep 4 weeks after treatment and the number of flukes
was counted. The GLDH, GGT serum levels and the OD value of the ELISA indicated that the infection was well established in
all lambs and had not decreased as a result of the treatment in group RT. Patent infections were observed in all animals of
groups RT, RC and SC. In group ST, no eggs were found after treatment and no flukes at necropsy, showing 100% efficacy of
TCBZ. The percentages of flukes collected in artificially infected lambs were 15% in RC and 14% in RT. These results
corresponded to efficacies of 9% in the resistant strain. Histological sections of flukes recovered from treated lambs (RT),
showed normal morphology, with no damage attributable to the TCBZ treatment. Since the resistant strain was isolated from a
cattle farm, it confirms the existence of triclabendazole resistance in Patagonia, Argentina.




A Survey to determine the population characteristics of Fasciola hepatica in cattle livers in
Autumn and Winter in the United Kingdom and Ireland

E. MacGillivray®, T. de Waal?, M.A. Taylor®, V. Boughtflower®, R. Daniel®, T. Jenkins®, B. Rice', A.B. Forbes®
"Merial Animal Health Ltd., Sandringham House, P.O. Box 327, Harlow, Essex CM19 5TG, UK; *School of Agriculture, Food
Science and Veterinary Medicine, University College Dublin, Dublin 4, Ireland; *Food and Environmental Research Agency,
(FERA), York, UK; *VLA - Carmarthen, Job’s Well Road, Johnstown, Carmarthen SA31 3EZ; *Merial, 29 Avenue Tony Garnier,
Lyon 69007, France

Background: In the UK and Ireland, animals that are housed during winter months are typically brought inside between October
and December. The aims of this study were to identify the intensity of fluke infection in cattle in the autumn/winter and determine
the fluke stages present by post mortem examination of cattle livers. The information provided could be useful in determining the
most appropriate time to treat with a flukicide when cattle are housed.

Methods: Between August and December 2010, 126 cattle livers which had been condemned at slaughter were examined for
the presence of fluke. They were sourced from local abattoirs accepting cattle from North East England (37), Ireland (49) and
South Wales (40). The age of each animal was unknown but ranged from 18 months and above. The total number of fluke
recovered from each liver was recorded and their size measured. Based on a combination of size and sexual dimorphism, fluke
were either classed as ‘adult’, ‘early immature’ or ‘late immature’.

Results: Over 99% of livers examined in Ireland (48) and South Wales (37), and 62% of livers examined in the North East of
England (23), carried a fluke burden. Of those livers which did not contain fluke, many had evidence of previous fluke infection,
with varying degrees of peri-biliary fibrosis.

There was a predominance of adult stages in all livers examined over the study period, with an average of 96% in Ireland, 98%
in South Wales and 98% in North East England.

Summary/Conclusions: The results from this study indicate that the majority of liver fluke were present as adults during the
autumn and winter in 2010. If this is indicative of a typical pattern of infection, then treatment of cattle with a flukicide at housing
would be more straightforward in relation to the choice of products and the timing of treatment.




Epizootiology of the emergent lancet liver fluke (Dicrocoelium dendriticum) within a multi-host
community in Alberta, Canada

M. A. Thomson*, C. P. Goater?, D. D. Colwell®
tUniversity of Lethbridge, 2University of Lethbridge, Lethbridge Research Centre

Background: The emergence of parasites and pathogens is a globally-recognized concern. A key shortcoming of models that
attempt to forecast the spread and impact of emerging parasites, especially those that are host generalists, is that little data
exists on the relative contribution of sympatric host species to the transmission of infective stages. The problem is acute in
grazing systems where several species of potential definitive hosts share pasture. The lancet liver fluke, Dicrocoelium
dendriticum, was identified as an emerging parasite in wapiti, white-tailed deer, mule deer, and beef cattle in Cypress Hills
Provincial Park (CHP), Alberta around 1990. This study evaluated the circulation of the D. dendriticum among potential
definitive hosts within the CHP. Most individuals of the four studied host species have been identified as infected through
necropsy, with worm intensities in individuals varying by four orders of magnitude.

Methods: To estimate the relative contribution of each species of definitive host to overall transmission of eggs onto pasture, we
evaluated worm burdens in the livers of hunter-shot definitive wild hosts and cattle, evaluated parasite egg output, and
compared the two with host population size. Daily parasite egg output was evaluated in two ways. First, faecal samples from
definitive hosts were analyzed for parasite eggs per gram and combined with estimated total daily faecal output and mean adult
worm count. These data allowed a crude estimation of per capita worm fecundity in each individual. Second, live adult worms
were extracted from yearling bovine livers and 50 individuals were randomly selected from two hosts. Live worms were
incubated in RPMI medium for 24 hours. Eggs released by each adult were then counted. The mean egg output was calculated
and combined with adult worm counts. When combined with estimates of host population size, we calculated and compared the
relative contribution of each host species to the transmission of eggs according to the two methods of evaluating daily faecal egg
output.

Results/Conclusion: Our preliminary results indicate beef cattle yearlings contribute approximately 70% of the eggs to pasture,
while a small number of very heavily-infected deer (adult worm counts of 4000+) are the highest individual contributors to the
transmission of D. dendriticum eggs onto pasture.




Potential epidemiological threat of Myocastor coypus on the transmission of fascioliasis in
Uruguay

V. Gayo ', P. Cuervo ?, A. Trelles %, S. Birriel *, A. Nari !, R. Mera y Sierra ?
! Direccion Laboratorios Veterinarios, Ministerio Ganaderia Agricultura y Pesca, Uruguay; 2 Universidad Juan A. Maza,
Mendoza, Argentina
Introduction: Liver fluke disease caused by Fasciola hepatica is distributed worldwide and is known to cause severe economic
losses. This trematode is capable of infecting not only ruminants, but a number of mammalian herbivores. Myocastor coypus is a
semi aquatic rodent original from South America. It has already been diagnosed as infected with F. hepatica in Uruguay. An
attempt in understanding the importance of such rodent on the epidemiology of the disease was performed by comparing
between artificial infection of sheep with metacercarie from M.coypus origin and from sheep origin.
Methods: F. hepatica eggs from the gallblader of infected M. coypus and sheep were counted and incubated at 23°C for 14
days, after which they received light stimulation for hatching. Two to three miracidium were used to infect each of 60 Lymnaea
viator snails; 30 with miracidium of M. coypus origin and 30 of sheep origin. Nine sheep were divided in 3 groups: six sheep
were infected with 200 metacercaries each (Group A: M. coypus origin, Group B: sheep origin) and 3 were kept uninfected. 80
days after infection every sheep was slaughtered and every liver examined.
Results: The amount of eggs found in the M. coypus gallblader was 1.400.500, with 23 adult F. hepatica in the liver. The sheep
used for the experiment was found infected with 34 adult parasites, and 140.500 eggs were recovered from the gallblader. The
hatching rate of M. coypus origin eggs was of 18%, whereas the sheep ones had a 36% hatching rate. 35 days after infection all
snails started shedding cercarias. When slaughtered, Group A sheep had 110, 62 and 46 adult F. hepatica each, Group B sheep
had 94, 46 and 30 parasites each and none were found in the 3 uninfected sheep.
Conclusions: M. coypus is not only capable of completing the life cycle of F. Hepatica, but is a wild reservoir that must be
considered in the epidemiology of this parasite. Not only because of the amount of eggs found, the parasites recovered after
slaughter, but because of its habits and colonising capacity (it has been nominated as one of the world’s worst invaders by ISSG
(Invasive Species Specialist Group). Special attention should be paid to it when designing control programmes.




Fasciola hepatica: the infectivity of an Argentinean isolate in three French populations of
Galba truncatula

R. Sanabria®, R. Mouzet?, B. Courtioux?, P. Vignoles?, D. Rondelaud?, G. Dreyfuss?, J. Cabaret®, J. Romero®
'CEDIVE, Fac. Cs. Veterinarias, Universidad Nacional de la Plata, Alvear 803 (7130), Chascomus, Buenos Aires, Argentina;
2UPRES EA no. 3174, Faculties of Medicine and Pharmacy, 87025 Limoges, France; ’INRA, UR 1282, IASP 213, 37380
Nouzilly, France

The allopatric infections of snails with Fasciola hepatica are more efficient for parasitological production, as seen for Spanish
and Moroccan strains of this parasite. The same species from South America, where a possible divergent evolution has
occurred for several centuries, may give some insight on the capacity of F. hepatica to invade new areas. Experimental
infections of preadult Galba truncatula with an Argentinean isolate of cattle-derived miracidia (2/snail) were carried out to
compare their infectivity in three French populations of snails differing by their susceptibility to F. hepatica (two highly
susceptible and one poorly susceptible to French miracidia). Controls were constituted by snails belonging to the same
populations and infected with French miracidia according to the same protocol. Compared to infected controls, the prevalence of
infection in snails infected with the Argentinean isolate was significantly lower (16.4% to 34.5% instead of 58.6% to 72.1%). In
contrast, the length of the patent period was significantly longer in lymnaeids infected with Argentinean miracidia (76.2 and 85.9
days in highly susceptible populations instead of 18.2 and 20.7 days, and 69.9 days in the poorly susceptible population instead
of 6.4 days). As well, the mean number of shed cercariae was higher in the Argentinean groups (651.1 and 897.3 per snalil in
highly susceptible populations instead of 166.8, and 222.1, and 236.5 per snail in the third population instead of 70.7). The
Argentinean isolate of F. hepatica was more productive in terms of cercariae than French miracidia for the three populations of
G. truncatula. Owing to longer patent periods, the Argentinean isolate seemed less aggressive for these snails. As redial
burdens were comparable in snail groups infected with Argentinean or French miracidia (27-36 rediae in snail cadavers), the
higher number of shed cercariae noted in the Argentinean groups might be explained by a continuous production of morulae in
rediae throughout their life (instead of a degeneration of intraredial morulae which generally occurred when snails infected with
French miracidia contained free cercariae within their body).




A 3 year study in Argentina of the sheep infection by Paramphistomum leydeni: climatic
factors and seasonality

R. Sanabria®, J. Cabaret ?, J. Romero *
L CEDIVE, Fac. Cs. Veterinarias, Universidad Nacional de la Plata, Alvear 803 (7130), Chascomus, Buenos Aires, Argentina.; 2
INRA, UR 1282, IASP 213, 37380 Nouzilly, France

We intended to relate climatic factors as mean monthly temperature, rainfall and soil water excess (SWE), to Paramphistomum
leydeni infection, estimated by eggs per gram (EPG). Altogether 722 sheep faecal samples were collected from 2005 to 2007 in
a farm located in the south of Entre Rios province (32°52'30”S; 59°26°'06”0). Since sampling was not performed monthly we
could not use time series statistics and other analyses were performed. A k-means analysis was done on climatic data to identify
“meteorological” groups. Three of them were identified: a low temperature reduced amount of rainfall and SWE (respectively 13
°C; 25 mm, 0.73; n=11 average samples); a high temperature, medium rainfall and SWE (20.5°C; 96 mm; 8.91; n=15) and lastly
a high temperature associated with high level of rainfall and SWE (19.7 °C; 179 mm; 61.4; n=8). Prevalences of infection were
not significantly different among the 3 groups (66 to 76%), whereas there was an increase of the arithmetic or geometric
averages from group 1 to 3. Thus arithmetic average increased from 4.1 to 7.1 and 11.6 respectively from group 1 to 3.
However, EPGs from group 1 were significantly different from group 3 (Kruskal and Wallis test, p=0.05). We related individual
values to the monthly EPG using a power model (Ln(Inf)=-1.4 + 0.43 Ln (Rainfall); p=0.000); despite the high significance, the
explanatory power of the regression was modest (R?=0.05). This regression interestingly did indicate that rainfall was a limiting
factor up to less than 90 mm and further the EPG increase in relation to rainfall was small. To conclude, we demonstrate that,
periods when rainfall is much below than 100 mm/month with associated temperature of 13°C are not favourable to infection.




Presence of Fasciola hepatica in animals from Tinogasta department, Catamarca, Argentina

C. C. Soria®; Carnevale, S.% J. N. Velasquez®; J. B. Malandrini*
'Universidad Nacional de Catamarca. 2INEl - ANLIS “Dr. C. G. Malbran; *Hospital Mufiiz. Argentina

Background: Fasciolosis is a food-transmitted zoonosis caused by Fasciola hepatica (locally named “unca” or “uncaca”), a
parasite that causes hepatobiliary pathology. As infected cases can be asymptomatic, they are usually subdiagnosed. In order to
know about the epidemiology of the disease in the area and due to human positive serological data, we work on its presence of
domestic and wild animals, and snails that behave as intermediate hosts.

F. hepatica is a common parasite in cattle and sheep, and is also found in goats, south american camelids and horses.
Microscopic detection of eggs in feces is a useful, cheap and easy to perform diagnostic technique.

The aim of this work was to get information on the prevalence of the disease in different host species in the north area of
Tinogasta department, Catamarca province, Argentina.

Methods: We studied animals born and grown in the area, living near the houses during 2010. Stool samples (n=349) were
collected individually, preserved in 10% formalin saline solution, and concentrated by fast sedimentation based on modified
Lumbrera technique. The direct diagnosis was confirmed by the identification of oval, yellowish, operculated eggs of about 150 x
60 um. Simultaneously we collected snails (n=1294) in Abaucan river and its affluents for species identification.

Results: Stools samples were considered positive by the finding of at least one egg. Positive samples were 78/349 (22,35%)
corresponding to 18/46 for cattle (39.13%), 4/18 for swine (22.22%), 18/70 for sheep (25.71%), 14/64 for goats (21.87%), 3/19
for llamas (15.78%), 9/68 for horses 17.64%) and 12/64 for donkeys (18.75%). No statistically significant differences were found
between species. Snails were identified as Lymnaea viatrix.

Conclusions: Furthers studies should be carried out in order to correlate this findings to human cases. There are not
confiscation registers for the local slaughter. The infection percentage that was found in animals shows that this is an endemic
area of fasciolosis requiring important control measures. Snail identification demonstrate the presence of intermediate hosts.




Spatial analysis and risk of Fasciolosis-Paramphistomosis in the rolling pampas Argentina

C. Giudicj; C. Margineda; G. C. Ardusso; F. Pagano; P. Negro; D. Bonifacio; A. Bassi
Parasitic Diseases. Facultad de Ciencias Veterinarias. Universidad Nacional Rosario.

Fasciola hepatica was considered in Argentina the enzootic bovine parasite that live in environments with soils lows,
waterlogged and kindness for the development of Limnea viatrix, such as cattle breeding of Corrientes, north of Santa Fe,
Patagonia, and Buenos Aires. Currently, the advance of agriculture into areas “high” of traditional farming, resulted in a shift of
production of meat to paleoglens suitable for agriculture, as found in the region of the rolling pampas of southern and
northwestern Santa Fe Buenos Aires. The situation that prompted a search in the mentioned region of parasite life cycle that are
associated with low settings, so from January 2008 to December 2010 in order to predict risk situations in the health of animals,
806 faecal samples were collected from 18 cattle farms located in glens sweet basin streams of Santa Fe southern and northern
of Buenos Aires, which were analyzed quantitatively by means of sedimentation filtration technique in 10 grams of fecal matter,
with to determine the presence of eggs of trematodes. To measure the epidemiological risk, spatial cluster analysis as discrete
distribution of Poison was performed with SaTScan, considering each field as an epidemiological unit. Coprological analysis
were positive for Fasciola hepatica and Paramphistomum Leidy: The first parasite was found with a range of 1 to 30 eggs per
gram of faeces, in 219 samples distributed in 12 fields, with relative risk levels (observed cases / expected cases) in the field n °
9 of 4.25 (p <10™°). P. leidy was found with a range of between 1 and 118 eggs per gram of feces in 9 fields with a relative risk
of 5.77 (p <10™) in the second cluster with radius of 13.1 km in the fields No. 5, 12, 13, 14, 15 and 18. For the observed risk
levels, especially for F. hepéatica, which is a pathogenic parasite which severely compromises the physiological status of infected
animals, we conclude that it is necessary to increase antiparasitic strategies aimed at reducing this problem that involves human
and animal health for pastoral systems located in areas of creeks in the region studied.

E mail: cgiudici@fveter.unr.edu.a




Comparative systemic availability of triclabendazole after administration of different oral
formulations in dairy cows

P. Ortiz', N. Castope!, M. Cabrera®, C. Farias? L.s Alvarez?, G. Suarez®; C. Lanusse?
'Laboratorio de Diagnéstico Veterinario, FCV, UNC, Cajamarca, Per(; *Laboratorio de Farmacologia, UNCPBA, Tandil,
Argentina

A high level of infection with the liver fluke Fasciola hepatica in cows (78% prevalence) has been described in the Cajamarca
valley, Peru. Its control is heavily dependent on the use of the flukicidal compound triclabendazole (TCBZ). Several oral TCBZ
formulations for use in cattle are available in the Peruvian pharmaceutical market. However, there is a lack of information on
quality control and on how this could affect drug absorption among “generic” formulations. Relative bioavailability studies allow
comparison of the systemic exposure (drug concentration profiles) of a test drug product to that of a reference (pioneer) drug
preparation. The experimental goal was to assess the comparative drug systemic exposure of a reference (RF) and four test
(T1, T2, T3 and T4) TCBZ formulations in dairy cows. Thirty (30) Holstein dairy cows were randomly distributed in five groups
(n=6) as follows: RF group, treated with the reference formulation (Fasinex®) and other groups treated with either T1, T2, T3 or
T4, each representing a different commercially available TCBZ formulation. All treatments were orally performed at 12 mg/kg.
Blood samples were obtained before and up to 168 h post-treatment. The plasma concentrations of TCBZ metabolites were
guantified by HPLC. TCBZ-sulphoxide (TCBZSO) and TCBZ-sulphone (TCBZSO,) were the only analytes recovered in plasma.
There was no significant differences (P>0.05) in the peak plasma concentration (Cmax) of TCBZSO between the RF and the
different test formulations (ranging between 8.3-14.3 pg/mL). However, the TCBZSO area under the concentration vs time curve
(AUC) after the T2 treatment (268.9 pg.h/mL) resulted significantly lower compared to that obtained for the RF group (418.1
pg.h/mL). The AUC value for this metabolite was higher (P<0.05) for T3 (619.9 pg.h/mL) and T4 (683.4 pug.h/mL) formulations,
compared to the RF group. Based on the currently available bioequivalence criteria, the only test formulation under evaluation
that could be considered equivalent to the RF was the T1, which demonstrated an equivalent systemic exposure for the active
TCBZSO metabolite. The current comparison of TCBZ pioneer and test formulations in cows seems to greatly contribute to raise
awareness on the need of further quality control for drug approval in the veterinary pharmaceutical field.




Triclabendazole and metabolites accumulation in liver flukes recovered
from treated sheep

L. Ceballos™?, L. Alvarez™?, L. Moreno™?, |. Fairweather®, C. Lanusse'?
Laboratorio de Farmacologia, FCV, UNCPBA, Tandil, Argentina. 2CONICET, Argentina.
3School of Biological Sciences, Medical Biology Centre, The Queen’s University of Belfast, Belfast, Northern Ireland, UK.

The fluckicidal compound triclabendazole (TCBZ) has a complex metabolic pattern that includes the systemic presence of
sulphoxide (TCBZSO) and sulphone (TCBZSO.,) derivatives, as well as the hydroxi-TCBZ metabolites usually recovered from
the bile of treated animals. The aim of current work was to evaluate the pattern of in vivo TCBZ/metabolites accumulation into
adult Fasciola hepatica specimens recovered from infected sheep. Twelve (12) healthy Corriedale sheep were orally infected
with one hundred (100) metacercariae of a TCBZ-susceptible F.hepatica isolate. Sixteen (16) weeks after infection, animals
were intraruminally treated with TCBZ (10 mg/kg). At 3, 24, 48 and 60 h post-treatment, animals were sacrificed (n= 3) and
samples of blood, bile, liver tissue and adult F.hepatica specimens were collected. TCBZ/metabolites concentrations were
measured by HPLC. TCBZ-sulphoxide (TCBZSO) and sulphone (TCBZSO,) were the only molecules recovered in the
bloodstream with peak plasma concentration of 10.8 (TCBZSO) and 12.6 (TCBZSO,) ug/mL. The same metabolites were also
the main analytes accumulated within the adult flukes, reaching peak concentrations between 6.35 (TCBZSO) and 13.9
(TCBZSO,) ug/g at 24 h post-treatment, which was coincident with the time where the maximum plasma concentration was
attained. Low TCBZ concentrations (0.14 pg/g at 24 h) were measured within F.hepatica. TCBZ parent drug and its sulpho- and
hydroxi-derivatives were recovered in bile collected from treated sheep between 3 and 60 h post-treatment. Although relatively
high concentrations of hydroxi-TCBZ (ranging from 0.86 to 10.6 pg/mL) were measured in bile, this metabolite was not
recovered within the flukes at any time post-treatment. Finally, TCBZ parent drug was the main compound accumulated in liver
tissue over the 60 h post-treatment period. The drug concentration patterns observed within the adult liver fluke after TCBZ
treatment followed a similar trend to those found in plasma. Overall, the data reported here confirm that the oral ingestion is a
main route of drug entry into the trematode in vivo exposed to TCBZ/metabolites. However, the presence of TCBZ within the
adult fluke (absent in the systemic circulation) may be related to some degree of transtegumental diffusion from bile or by a
direct oral ingestion from portal blood.




Genetic analysis of Fasciola isolates from cattle in Korea based on second internal
transcribed spacer (ITS-2) sequence of nuclear ribosomal DNA

S.W. Kang"; S. E. Choe'; T. Nguyen? T. G. Kang?®; C. H. Kweon*
'National Veterinary Research and Quarantine Service. MIAFF, Korea; ?Institute of Biotechnology, Vietnam Academy of Science
& Technology, Vietnam; *Nothern Branch Veterinary Service Lab, Sokcho City, Gangwon Province, Korea

Nuclear ribosomal DNA sequence of the second internal transcribed spacer (ITS-2) has been used efficiently to identify the liver
fluke species collected from different hosts and various geographic regions. ITS-2 sequences of 19 Fasciola samples collected
from Korean native cattle were determined and compared. Sequence comparison including ITS-2 sequences of isolates from
this study and reference sequences from Fasciola hepatica and Fasciola gigantica and intermediate Fasciola in Genbank
revealed seven identical variable sites of investigated isolates. Among 19 samples, 12 individuals had ITS-2 sequences
completely identical to that of pure F. hepatica, five possessed the sequences identical to F. gigantica-type, whereas two shared
the sequence of both F. hepatica and F. gigantica. No variation in length and nucleotide composition of ITS-2 sequence was
observed within isolates belonged to F. hepatica or F. gigantica. At the position of 218, five Fasciola contained single-base
substitution (C>T) formed a distinct branch inside the F.gigantica-type group which was similar to those of Asian-origin isolates.
Phylogenetic tree of the Fasciola spp. based on complete ITS-2 sequences from this study and other representative isolates in
different locations clearly showed that pure F. hepatica, F. gigantica-type and intermediate Fasciola were observed. The result
also provided additional genetic evidence for the existence of three forms of Fasciola isolated from native cattle in Korea by
genetic approach using ITS-2 sequence.




Use of satellite remote sensing and geographic information systems to determine the
potential distribution and abundance of Fasciola hepatica in northern Patagonia

E. Raffo, F. Olaechea
EEA INTA Bariloche, fraffo@bariloche.inta.gov.ar

The present study describes an analytic tool to identify different risk areas for sheep and cattle fasciolosis in norther Patagonia,
based on Normalized Difference Vegetation Index (NDVI) obtained through remote sensing.

Composite 16 day NDVI images of 250 meters resolution from the MODIS series were used to create a ten year (2000 — 2009)
range mean NDVI value, which was scaled from 0 to 100. The study area, located at the east of the city of Bariloche, province of
Rio Negro, has a total surface area of 2,700,000 ha, of which 2% are wetlands areas in which intermediate hosts of Fasciola
hepatica develop.

Sheep density in this region varies from 0.2 to 0.33 livestock units (sheep per ha).

Fasciolosis prevalence data was obtained by coprological techniques and recorded in a database located at the Parasitological
Laboratory of the EEA INTA Bariloche, during the same study period. The estimated prevalence corresponds to 25 farms (0% to
100% prevalence), which range between 500 to 78.000 ha, an cover a total surface area of 290.900 ha (ca. 10.7% of study
area).

For each farm, the mean NDVI values corresponding to areas of wetlands were identified and extracted. These values were
reclassified into three classes: Cl (NDVI <31.15) for low-risk, C Il (NDVI from 31.15 to 38.7), medium risk and C Il (NDVI> 38.7)
high risk of fasciolosis.

The results of the correlation between the prevalence (dependent variable) and the area occupied by each class of NDVI
(independent variable) are statistically significant (P <0.05) and shows a strong relationship between C | and zero prevalence
(R=10.791), and between C Il and 30% prevalence (R =0.711).

The main advantage of using the MODIS NDVI series is its high temporal resolution, which ensures image availability regardless
of weather. On the other hand, the disadvantage we note is that for the application at farm level, wetlands may be too small (less
than one pixel NDVI MODIS resolution) which limits its inclusion in the study.

This work suggests that the proportion occupied by the different classes of NDVI can be used to predict the risk level of
occurrence of fasciolosis in cattle and sheep. This tool can also prove useful to develop a Geographic Information System (GIS)
allowing us to define the distribution and abundance of F. hepatica. Yet for this, it is still is necessary to continue the studies in
order to obtain a better correspondence between the variables, mainly at high prevalence infection levels.




An optimized DNA extraction and multiplex PCR for the detection of Fasciola sp. in lymnaeid
snails

Y. Caron', S. Righi?, L. Lempereur', C. Saegerman®, B. Losson®
'Research Unit in Parasitology and Parasitic Diseases, Department of Infectious and Parasitic Diseases, Faculty of Veterinary
Medicine, University of Liége, B-4000 Liége, Belgium; ? Veterinary Sciences Institute, University Center of El Tarf, B.P 73000 El
Tarf, Algeria; ® Research Unit in Epidemiology and Risk Analysis applied to Veterinary Sciences (UREAR), Department of
Infectious and Parasitic Diseases, Faculty of Veterinary Medicine, University of Liege, B-4000 Liége, Belgium

This study deals with the development and validation of an original PCR protocol to assess the presence of Fasciola hepatica in
Galba truncatula its main intermediate host in Western Europe. In the present study two DNA extraction techniques are
compared and a new multiplex PCR is described. The Chelex® DNA extraction technique showed to be more appropriate than
the classical Phenol/Chloroform/Proteinase K based method because of the absence of toxic organic solvent, shorter duration
and lower cost, and a higher reproducibility regarding DNA concentrations and wavelength ratios. The multiplex PCR was set up
to amplify the lymnaeid internal transcribed spacer 2 sequence (500-600 bp) that act as an internal control and a 124 bp
Fasciola sp. sequence that is repeated more than 300,000 times in fluke whole genome. Ninety six snails were pooled and 6
shails (6.25%) found positive for Fasciola sp. The limit of detection is lower than the minimal biological infestation unit (one
miracidium). DNA extracts from Paramphistomum daubneyi, Dicrocoelium lanceolatum, and Fascioloides magna didn't cross
react.




Seroprevalence of bovine trematodosis in the area of Salto (Uruguay)

J. Sanchis®, M. Arias?, M.I. Macchit, S. Miguélez?, G. Maldini*, P. Pifieiro?, M.A. Solari®, I. Rodriguez?, A. Paz-Silva?, R.
Sanchez-Andrade?
Parasitologia, Universidad de la Republica (Regional Norte), Salto (Uruguay); *Equine Diseases Study Group (Epidemiology,
Parasitology and Zoonoses), Animal Pathology Department, Veterinary Faculty, Santiago de Compostela University, 27002-
Lugo (Spain); *Departamento de Parasitologia, DI.LA.VE., Uruguay

Background: Wet areas with vegetation and mild temperatures offer a suitable environment for the survival of lymnaeid
amphibious snails, the intermediate hosts for two parasitic trematoda affecting mainly ruminants, Fasciolidae and
Paramphistomidae, which allows the occurrence of mixed infections also.

Methods: Blood samples were individually collected from 402 cattle in Salto (Uruguay). The IgG humoral immune response was
checked against excretory/secretory antigens from adult Fasciola hepatica or Calicophoron daubneyi specimens. The
seroprevalence of fasciolosis was tested in microtitre plates coated with 5 pg/ml antigen, sera were added at 1/20 and
horseradish peroxidase-conjugated anti-bovine 1gG was used at a 1/1000 dilution. An antigen concentration of 2 pg/ml protein,
sera at 1/40 and horseradish peroxidase-conjugated anti-bovine IgG at 1/1500 were utilized for the detection of
paramphistomosis (C. daubneyi).

Data were analyzed regarding some intrinsic (breed, age, gender) and extrinsic (aptitude) factors.

Results: Sixty-seven percent of the cattle was positive to the FhES-ELISA, 27% to the CdES-ELISA. The highest
seroprevalence of fasciolosis was obtained in the Angus (88%), whereas Friesians achieved the highest values of
paramphistomosis (46%). By taking into account the gender, cows showed the highest percentages of seropositivity. Cattle
younger than 1.5 yr exhibited elevated percentages of sensitization against the two trematoda (86% fasciolosis and 43%
paramphistomosis). Bovines with a double aptitude meat-milk reached the highest percentages of seropositivity to F. hepatica,
and dairy animals reacted to C. daubneyi.

Conclusions: Cattle in the region of Salto (Uruguay) have a very high risk for exposure to the liver trematode F. hepatica,
especially animals younger than 2 years. The management conditions of bovine livestock in the area of study enhances the risk
of infection by gastric trematoda also. There is an urgent need for the application of procedures on the environment to reduce
the habitats where the intermediate hosts can survive.

This work was partly supported by the Research Project XUGA 10MDS261023PR (Xunta de Galicia, Spain). An Erasmus-
Mundus 17 Fellowship was conceded to Dr. J. Sanchis for the realization of his PhD Thesis in the University of Santiago de
Compostela (Spain).




Paramphistomum leydeni: experimental infections in lambs and characterization of the rDNA
ITS markers from flukes and snails

R. Sanabria', G. Moré?*®, J. Romero'
'CEDIVE, FCV-UNLP, Argentina; Laboratorio de Inmunoparasitologia, FCV-UNLP, Argentina; *3CONICET, Argentina

Two intermediate hosts (IH) of Paramphistomum leydeni have been found in Argentina:

Drepanotrema depressissiumum (Dd) and Lymnaea viatrix (Lv). Two lambs were experimentally infected with 50 metacercariae
each, obtained from naturally infected Dd, and another four lambs were inoculated with metacercariae (250 each) recovered from
experimentally infected Lv. Only those lambs that received metacercariae from Dd resulted infected and adult flukes were
recovered. DNA was extracted from these flukes, from rediae and cercariae obtained from Lv and from P. leydeni eggs collected
from adult flukes in order to compare with P.leydeni adult flukes from sheep naturally infected. For this purpose a PCR-RFLP assay
was performed using the ITS2+ marker and endonucleases Hhal and Hinfl.

Simultaneously, the same procedure using the ITS1+ segment as target restricted by Ddel enzyme was applied to characterize the
infected snails: two Lv strains (U and SP) and one of Dd.

All the paramphistome samples given ~500 bp bands, and all restriction products resulted in 220 and 280 bp fragments for Hhal,
and 130, 170 y 200 bp fragments for Hinfl.

Regarding snails, the PCR for ITS1+ segments results in fragments of ~600 bp for Lv strain SP, and ~650 for Lv strain U and Dd.
Restriction products were also different, being 120, 130 and 400 bp for LvU; 80, 130 and 390 for LvSP; and 280 and 370 for Dd.
Differences between paramphistomids using ITS2+ marker were not detected, but, differential infection patterns were recorded,
depending on the infection source (Dd or Lv). Differences between both Lv strains may suggest that more than one Lymnaeids
species or subspecies could be implicated in the life cycle development. Despite of this the specific influence of the IH in
metacercarie infectivity remains unknown.

P. leydeni has emerged over the last 10 years, for the east-central region of Argentina, may be due to an adaptation to local snails,
like Dd or Lv. However, some reports found that the IH genotype could get influence in the subsequent development of the parasite
into the definitive host. Additional molecular markers and sequences analysis could be helpful to improve characterization of
amphistomes and snails species and allows a better knowledge of the biology of these parasites.
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Harnessing ‘omic technologies in awormy world
R.B. Gasser, The University of Melbourne, Australia

Parasites cause devastating diseases, affecting literally billions of humans and animals worldwide. Unlocking the genomes of
these neglected pathogens using next-generation technologies will yield critical and profound knowledge of their molecular
biology on a massive scale. We have embarked on a program to sequence the transcriptomes and genomes of a number of
neglected parasites of major socioeconomic importance and are developing strategic partnerships in this effort. The goals are to
provide a significant advance in our fundamental understanding of parasites to support the development of new anti-parasitic
drugs, vaccines and diagnostic tests, and to deliver a knowledge- and skills-base for the future molecular research into some

important parasitic diseases.




Progress of the Haemonchus contortus genome project and its application to study
anthelmintic resistance

J. Gilleard', N. Sargison?, L. Redman?®, D. Bartley*, A. Donnan*, F. Jackson*, R. Laing®, J. Cotton®, M. Berriman®
'University of Calgary, 2University of Edinburgh, *University of Glasgow, “Moredun Research Institute, *Sanger Genome Institute.

The relatively large genome sizes (300-500Mb) and typically high levels of genome polymorphism has made the production of
high quality reference genome sequences both expensive and difficult. This has been a limiting factor for research aiming to
tackle complex biological problems such as the molecular basis of anthelmintic drug resistance. The Haemonchus contortus
genome project was initiated several years ago utilizing capillary sequencing technology. This has generated a large amount of
sequence that has been made publically available and has been well utilized by the research community. However, the
assembly of this sequence has been problematic, limiting our ability to undertake genome-wide annotation or to apply post-
genomic technologies. However, the rapid progress in next-generation sequencing and associated technologies (which
continues to increase exponentially) is now changing this situation. Deep sequencing of the H. contortus genome has now been
undertaken on a variety of paired-end genomic libraries using lllumina and 454 sequencing technologies. This has significantly
improved the genome assembly parameters. We are now applying an integrated in silico genefinding and RNAseq approach to
annotate the assembled genome. In parallel to this work we have undertaken genetic analysis and a serial backcrossing
approach whereby we have introgressed ivermectin resistance genes from two different resistant strains into the genetic
background of the susceptible genome reference strain (MHco3(ISE)). We are currently performing lllumina sequencing of the
parental and backcross strains to identify regions of the genome which contain major resistance conferring loci. We will present
the latest information of the H. contortus genome assembly and annotation and the analysis of the backcross strains.




Genomic Mapping of Resistance to Haemonchus contortus Using the High-density
OvineSNP50 Beachchip

G.Sallg*", C. R. Moreno?, L. Gruner®, J. Cortet®, C. Sauvé®, F. Prévot?, F. Bouvier*, D. Frangois?, C. Pery*,
J. Bouix', A. Legarra®, R. Rupp?, P. Jacquiet'
'INRA, UMR1225, IHAP, F-31076 Toulouse, France ; 2INRA, UR631, SAGA, F-31320 Castanet-Tolosan, France; ’INRA,
UR1282, IASP, F-37380 Nouzilly, France; 4INRA, UE0332, Domaine de la Sapiniére, F-18390 Osmoy, France

Background: Emergence of anthelmintic resistance and arising consumers concern about drug residues in food tend to make
parasitic infection a curse for the sheep meat industry. Exploiting genetic variation in resistance to nematodes is a feasible
alternative way of control. For instance tropical Martinik Black-belly (MBB) breed is more resistant than composite Romane
(RMN) breed (Aumont et al., 2003). Exploiting this susceptibility variation in a first backcross design, Moreno et al. (2006)
mapped 14 QTL for resistance against Haemonchus contortus. Using this latter design and additional data from newly born
lambs of the same families, this paper reports the first results of a whole-genome QTL detection study using the OvineSNP50
Beadchip.

Methods: Four F1 MBB*RMN sires were backcrossed to RMN ewes to produce 1000 lambs in two subsets (BC1 and BC2) that
were experimentally infected in 2 successive infections. Resistance was assessed for the whole flock by faecal egg counts
(FEC) and resilience by packed-cell volume. Extreme susceptible and resistant BC1 lambs were measured at the end of the 2™
infection for worm burden, female worm length, IgG concentrations. BC2 lambs were measured for pepsinogen concentrations
variation in both infections. Every lamb was genotyped with the lllumina OvineSNP50 Beadchip. A within-family analysis was
performed by a likelihood estimation every 0.01 Megabase-pair and a joint linkage and association analysis was also carried out
to refine QTL positions.

Results: Linkage analysis mapped 46 QTL on 19 chromosomes. The major QTL was found on OAR12 that carried two QTL
with strong effect on FEC in each infection. Two additional regions strongly affecting FEC were mapped on OAR13 and on
OARY7. Multiple QTL with low to medium effect were also found on OARS5 for both FEC and BC1-specific traits while OAR16
carried several 2" infection related QTL. No QTL was found on OAR3 and two regions were mapped on OAR20. QTL effects
were moderate with a mean effect of 0.3 phenotypic standard deviation.

Conclusion: A strong candidate region has been mapped on OAR12 while two other interesting regions have been found on
OARS5 and OAR16.




Gene expression in a triple-resistant isolate of Haemonchus contortus: comparison with a
susceptible isolate

A. J. Wolstenholme, S. M. Williamson, K. Harper, B. Storey, S. Howell, R. M. Kaplan
Department of Infectious Diseases, University of Georgia, Athens, GA, USA

Background: Anthelmintic resistance is a major problem in small ruminants. The molecular basis of resistance to the
benzimidazoles is well-established, however, no markers for levamisole and macrocyclic lactone resistance are described,
though several candidate resistance genes have been proposed. We sequenced and measured the expression levels of many
of these candidate genes in a highly triple-resistant isolate (3XR) of Haemonchus contortus isolated from sheep at the University
of Georgia, comparing the results with those obtained using a fully susceptible laboratory-passaged isolate.

Methods: RNA was isolated from L3 of both the resistant and susceptible isolates. Gene expression was assessed using qPCR,
with actin as the house-keeping gene. For sequence comparisons, cDNAs were amplified and sequenced directly.

Results: The 3XR isolate was fully resistant to benzimidazole, levamisole, ivermectin and moxidectin in the Drenchrite® larval
development assay. We amplified and sequenced B-tubulin isotype 1 cDNA from both isolates. In 3XR, we found a ‘BZ-
resistance’ allele frequency of ~40% at codon 167 and almost 100% at codon 200. We did not detect any ‘resistant’ alleles in the
sensitive isolate. No changes were observed at codon 198. The resistant isolate also expressed much higher (>100 fold) levels
of a transcript encoding a truncated nicotinic acetylcholine receptor subunit, Hco-acr-8b, than the sensitive isolate, where this
transcript was virtually undetectable. The resistant isolate also expressed lower levels of Hco-unc-29.3 than the sensitive worms.
When we examined candidate resistance genes for macrocyclic lactone resistance, we observed small but significant decreases
in the expression of Hco-glc-3, Hco-glc-5, Hco-pgp-1 and Hco-pgp-3, and significant increases in the expression of Hco-pgp-2
and Hco-pgp-9 in the 3XR isolate.

Conclusions: Our results confirm the amino-acid changes associated with benzimidazole resistance in H. contortus, and
suggest that detecting the truncated Hco-acr-8b transcript, or the polymorphism that causes it, may be a good marker for
levamisole resistance. Changes in gene expression across many genes seem to be associated with macrocyclic lactone
resistance, and it is unclear whether these are due to multiple polymorphisms, or to a single change that alters the expression of
multiple genes. Further experiments are in progress to clarify this, and to develop a useful genetic test for levamisole resistance.




Detection of benzimidazole resistance in the sheep nematode, Haemonchus contortus, using
pyrosequencing on pools of eggs collected from sheep on farms in Ontario, Canada

V. Barrere', L. Falzon?, K. Shakya?, A. Peregrine?, R. Prichard’
"Institute of Parasitology, McGill University, Montreal, Canada; ?Department of Pathobiology, University of Guelph, Guelph,
Canada

Haemonchus contortus is a hematophagous gastro-intestinal nematode which occurs in sheep. The benzimidazole group of
drug has been widely used to treat sheep for nematode infections. However, resistance towards benzimidazoles has been
observed in various regions of the world. The gold standard test for detecting resistance is the Fecal Egg Count Reduction Test
(FECRT) which is expensive and time consuming. Recently, a new method of detecting benzimidazole resistance has been
described; it uses three genetic markers on the beta-tubulin isotype 1 gene. The three polymorphisms are Single Nucleotide
Polymorphisms (SNPs) at positions 167, 198 and 200. Using pyrosequencing it is possible to detect the frequency of resistant
alleles in pools of eggs. In 2010, a research project was established to determine the frequency of anthelmintic resistance in
Ontario sheep flocks. Twenty five flocks across Ontario were enrolled in the study and their level of parasitism was monitored
monthly throughout the grazing season by analysing 15 fecal samples from grazing lambs for each farm. When the average
fecal egg count (FEC) reached 200 eggs per gram, ivermectin was supplied to producers for a drench check, and the reduction
in average FEC 14 days after treatment was calculated. In those flocks with ivermectin drench failure, benzimidazole efficacy
was assessed by FECRT. In addition, DNA was extracted from pool of eggs isolated from the feces and used for PCR. The H.
contortus beta-tubulin gene was amplified. Using pyrosequencing, the frequencies of the resistant SNPs at positions 167, 198
and 200 were measured. A high frequency of resistant allele (mainly higher than 40-50%) at SNP 167 and 200 was observed in
pools indicating benzimidazole resistant genotypes. The molecular results agreed with the FECRT results for the benzimidazole
treatment. We conclude that benzimidazole resistance can be reliably detected by genotype analysis and this can be easily
accomplished using pyrosequencing. Pyrosequencing can be used to evaluate the level of benzimidazole resistance on pooled
egg samples from feces before treatment to ensure that appropriate treatment is selected.




Mptl-1 molecular monitoring in field H. contortus isolates

L. Rufener'®, E. Pradervand', R. Kaminsky', R. Beech?, D. Nilson*
"Novartis Centre de Recherche Santé Animale, 1566 St. Aubin, Switzerland. 2Science for Life Laboratory, Karolinska Institutet
Science Park, Tomtebodavagen 23A, 17165 Solna, Sweden. ®Institute of Parasitology, Macdonald College, McGill University,
21,111 Lakeshore Road, Ste Anne de Bellevue, Quebec, Canada H9X 3V9

Gastrointestinal nematodes (Gl), Haemonchus contortus in particular, are a global threat to animal farming worldwide and cause
substantial economical losses to the sheep and cattle industry. Even though alternative treatments have been developed, the
use of anthelmintics has been central in the control programs of these parasites for decades but today their efficacies are
hampered by the development of anthelmintic resistance (AR). It is essential to maintain the efficacy of old drugs and to manage
any new anthelmintic like monepantel tightly to preserve animal productivity gains. There is thus an urgent need to develop tools
to detect resistance genes while allele frequencies are still low. Detecting resistance before it becomes clinically apparent (< 1-
2%) will permit implementation of changes in control strategies to preserve the effectiveness of that drug. The aim of the present
study was to assess if current monepantel naive H. contortus isolates express a susceptible genotype and to monitor the natural
rate of mutation occuring in Hc-mptl-1. We screened a panel 29 different isolates from 4 different countries and obtained a full
length sequencing of the Hc-mptl-1 gene for a total of 480 individual males. A panel of 257 single nucleotide polymorphisms
(SNP) occurring in the open reading frame (ORF) were discovered with a total of 27 non-silent polymorphisms. Their possible
implication in the development of monepantel resistance in the future will be discussed and analyzed. The monitoring of
emergence of monepantel resistance in the futur using molecular diagnostic is thought to be extremely helpful to avoid a fast
and uncontrolled development of AAD resistance and will help to prolong the life span of this new class of anthelmintics.




Whipworm (Trichuris spp.) infections in animals and man:
Genetics of beta-tubulin and susceptibility to benzimidazoles

I._V. A Hansen; P. Nejsum; A. Olsen.; S. M. Thamsborg
Parasitoloay, Health and Development, Department of Veterinary Disease Biology, Faculty of LIFE,

University of Copenhagen.

Background: A persistent problem in the control of whipworm (Trichuris spp.) infections in man and a range of animals is the
relatively low efficacy of treatment with a single application of benzimidazoles (BZ).

The presence of single nucleotide polymorphisms (SNPs) in codon 167, 198 and 200 in the beta-tubulin gene have been
associated with BZ anthelmintic resistance in intestinal nematodes of veterinary importance. Recently it has been shown that
SNPs at codon 200 are present in Trichuris populations of humans previously unexposed to BZ and it was hypothesised this
species/genus therefore might be tolerant to BZ by nature.

Objectives: To confirm the presence of single nucleotide polymorphisms (SNPs) in the beta-tubulin gene in Trichuris spp. from
a range of animals and man.

Methods and materials: DNA was extracted from a total of 180 Trichuris spp. adult worm specimens obtained from 7 different
host species (pig: 24, deer: 21, lamb: 19, mouse: 15, dog: 19, baboon: 50, human: 29). In order to amplify the beta-tubulin
fragments which covered codons 167, 198 and 200 of the gene, degenerate primers were designed. The sequences obtained
were used to design species specific primers and used to amplify a 479 bp fragment of the beta-tubulin gene.The PCR products
were sequenced, analysed and evaluated.

Results: We did not identify SNPs associated with BZ resistance in codon 167, 198 or 200 in any of the studied Trichuris spp.
The phylogenetic analysis showed close evolutionary relationship between Trichuris spp. from pig, baboon and human; from
lamb and deer; and from mouse and dog.

Future plans: To sequence the beta-tubulin gene in Trichuris spp. from camels and moose since Trichuris spp. infections in
these hosts are notoriously difficult to treat.




Teladorsagia circumcincta: Further characterisation of a P-glycoprotein gene associated with
ivermectin resistance

E.Turnbull"? F. Kenyon'; P. Skuce'; N. Jonsson?; S. Bisset®
" Moredun Research Institute, Edinburgh, EH26 0PZ; 2 University of Glasgow, School of Veterinary Medicine, Glasgow, G61
1QH; 3AgResearch, Hopkirk Research Institute, Palmerston North 4442, NZ

Background: Throughout the world, control of parasitic nematodes in livestock has been compromised by the emergence and
spread of anthelmintic resistance. In most cases the genetic factors which underlie resistance to broad-spectrum anthelmintics
are still poorly understood.

Recent work conducted independently at the Hopkirk Research Institute (New Zealand) and the Moredun Research Institute
(Scotland) has implicated the involvement of a particular P-glycoprotein (Pgp) gene in multiple-anthelmintic resistance in
Teladorsagia circumcincta. In the Hopkirk study, an analysis of allele frequencies across several different candidate genes in
near-isogenic anthelmintic resistant and susceptible strains of T. circumcincta, revealed a strong linkage between the presence
of particular alleles of the above Pgp gene and the resistant phenotype. Furthermore, resistance was found to be associated
with an increase in the copy number of this gene. In the Moredun study, increased expression of the same Pgp gene was
observed in a multiple resistant UK field isolate.

The focus of this study is to further characterise this Pgp gene and its possible role in ivermectin (and multi-drug) resistance in
UK isolates of T. circumcincta.

Methods: Two populations of T. circumcincta were examined: MTci2 which is susceptible to anthelmintics, and MTci5 which is
resistant to 3 broad spectrum anthelmintics. The coding sequence of the Pgp gene was PCR amplified from pools of larvae (L)
from each isolate using the coding sequence of the New Zealand isolate as a reference.

Results: Full-length coverage of the Pgp coding sequence has been generated by assembling partial sequences into one
contiguous sequence. The 3.822kb, full-length transcript has recently been amplified in its entirety from cDNA derived from both
UK isolates. Preliminary sequence comparisons reveal significant polymorphism between the MTci2 and MTci5 sequences,
although no non-synonymous SNPs have been identified to date. The UK isolates also share 97% identity to the Hopkirk isolate
despite being geographically distant.

Summary: The role of this Pgp gene in ivermectin resistant T. circumcincta remains to be determined and whether there is any
commonality of genetic mechanism underpinning resistance in different isolates. Future work will focus on the functional role, if
any, of this Pgp gene in T. circumcincta.




Levamisole and Pyrantel receptors from Haemonchus contortus: Functional reconstitution
and resistance molecular mechanism

C.L.Charvet': T. Boulin?; A. Fauvin'; J. Cortet'; J. Cabaret'; J. L. Bessereau?; C. Neveu'
"French National Institute for Agricultural Research (INRA), UR1282 Infectiologie Animale et Santé Publique, Nouzilly, France ;
2Ecole Normale Supérieure, IBENS, Paris, France

Background: The cholinergic agonists levamisole and pyrantel are widely used to treat parasitic nematode infestations. These
anthelmintic drugs paralyse worms by activating the acetylcholine receptors (AChRs) expressed in nematode muscle cells.
However, levamisole and pyrantel efficacies have been compromised by the emergence of drug resistant parasites, especially in
the gastrointestinal nematode Haemonchus contortus, a major parasite pest of sheep. A detailed understanding of the
composition of parasite AChRs and of the genetic and molecular changes causing anthelmintic resistance has been missing so
far. Here, we report the first functional reconstitution and pharmacological characterization of H. contortus Levamisole and
Pyrantel-sensitive AChRs in a heterologous expression system.

Methods: In the free-living nematode Caenorhabditis elegans, five AChR subunit and three ancillary protein genes are
necessary in vivo and in vitro to synthesize a levamisole-AChR. We have cloned the H. contortus orthologs of these genes and
expressed them in the Xenopus oocyte heterologous system for functional and pharmacological characterisation. We
reconstituted two types of H. contortus L-AChRs with distinct pharmacologies by combining different receptor subunits and
addressed the effect of a truncated form of Hco-unc-63 subunit indentified in a levamisole-resistant isolate.

Results: We show that the Hco-ACR-8 subunit plays a pivotal role in the selective sensitivity to levamisole and pyrantel. In
addition, similar to C. elegans L-AChRs, the functional expression of both H. contortus receptors requires the ancillary proteins
Hco-RIC-3, Hco-UNC-50 and Hco-UNC-74. Using this experimental system we could demonstrate that a truncated Hco-UNC-63
L-AChR subunit, which was specifically detected in a levamisole-resistant H. contortus isolate but not in levamisole-sensitive
strains, hampers the normal function of L-AChRs when co-expressed with its full-length counterparConclusions: We have
characterized for the first time the functional levamisole and pyrantel expressed receptors of Clade V parasitic nematode.
Moreover, we provide the first insight into a possible molecular mechanism involved in levamisole resistance in any parasitic
nematode. This work advances the understanding of ACh receptor structure-function relationships in parasitic nematodes and
opens the way not only for deciphering cholinergic anthelmintic drug resistance, but also for molecular screening for novel
antiparasitic pharmaceuticals.




The use of a high —density SNP array for identifying genetic regions controlling nematodes
resistance in sheep

T. S. Hadfield', C. Wu', J_E. Miller?, J. Kijas®, N. E. Cockett'
'Utah State University, Logan Utah, 84322-4700 USA; 2Louisiana State University, Baton Rouge, Louisiana, 70803 USA;
3CSIRO Livestock Industries, Brisbane, 4067 Queensland, Australia

Gatrointestinal parasites have a profound detrimental effect on sheep production. To reduce these economic losses, it would be
advantageous to identify sheep that are genetically resistant to parasites. As previously reported, a sheep flock segregating for
genes controlling parasite resistance has been created at Louisiana State University. The flock includes 378 F2 offspring of five
F1 sires produced from Gulf Coast Native (resistante) and Suffolk (susceptible) crosses. Fecal egg counts (FEC) for
Haemonchus contortus and packaged cell volume (PCV) measurements were taken on all lambs at three time-points (at
weaning, after 5 weeks on pasture, and 6 weeks after experimental challenge). In addition, all offspring, as well as their parents
and grandparents, were genotype with the lllumina Ovine SNP50 BeadChip. Preliminary results using PLINK software revealed
significant associations (P < 1.73E -09) on OAR1 (4 SNPs, OAR3 (7 SNPs), OAR4 (3 SNPs) and OARG6 (5 SPNs) for PCV and
FEC at Measurement 1 (weaning). Significant associations (P < 9.26E -06) were also found for single SNPs on OAR1, OAR2,
OAR14 and OAR18 for PCV and FEC at Measurement 2 (pasture). No significant associations were detected for Measurement
3 (experimental challenge). These results are being further investigated using R/qtl software (http://www.rqtl.org/).




Polymorphism F200Y Frequency in Field Populations of Haemonchus contortus in Sdo Paulo
State, Brazil
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Haemonchus contortus is the most prevalent and pathogenic nematode of sheep and it is responsible for economical losses and
health problems. Among several genetic polymorphisms associated to anthelmintic resistance, F200Y on isotype 1 of beta-
tubulin gene is one of the most studied. F200Y is a T to A transversion that results in amino acid substitution (phenylalanine to
tyrosine) in position 200 and is correlated to genetic resistance to benzimidazole. Most studies have focused on the
determination of F200Y frequency in benzimidazole resistant populations of H. contortus. The objective of this study was to
determine F200Y frequency in field populations of H. contortus from 33 sheep farms in Sdo Paulo State, Brazil. Ten animals
were submitted to faecal egg reduction count test (FERCT) using albendazole, closantel, ivermectin, levamisole, or moxidectin,
and a control group. Third stage larvae (n=10/herd) were used for F200Y genotyping from control groups. DNA of single larvae
was extracted with phenol:chloroform, then a region of beta-tubulin gene was amplified by nested-PCR, and the F200Y
polymorphism was genotyped by ARMS-PCR. According to FERCT, H. contortus was resistant (efficacy < 80%) to albendazole,
ivermectin, moxidectin, closantel, and levamisole in 93.1, 92.6, 82.1, 65.4, and 38.5% of the herds, respectively. Anthelmintic
efficacy superior to 90% was only observed for levamisole (46.1% farms), closantel (19.2%), and moxidectin (7.2%). The
frequency of allele A (associated to resistance) varied from 0.09 to 0.74, and the AA resistance genotype frequency varied from
0 to 66.7%. Statistical analyses did not reveal (P> 0.10) association between FERCT results and the F200Y resistance
genotype. Also, most populations (81.8%) were in Hardy-Weinberg equilibrium suggesting that the F200Y polymorphism was
not under selection. It is possible to conclude that due to the high prevalence of multidrug resistance parasites in the field,
polymorphisms other than F200Y may be associated with genetic resistance in the studied populations of H. contortus.




Identification of Haemonchus contortus Using ITS-1 and ITS-2 Regions From Long Period
Conserved Adult Individuals

F.Ramos'; P. Queiroz? E. Martins®; B. Borges'; A. Campeche®; C. Ferreira®; A. Amarante®; C. M. McManus®; R. Monnerat®; H.
Louvandini®.
'Universidade de Brasilia — Pés-graduagéo em Ciéncias Animais; 2Faculdade Anhanguera de Brasilia — Curso de Biomedicina;
*Embrapa Recursos Genéticos e Biotecnologia; “Centro de Energia Nuclear na Agricultura °Instituto de
Biociéncias/UNESP/Botucatu; 6Departamento de Zootecnia/Universidade Federal do Rio Grande do Sul

Haemonchus contortus is the most economically important nematode affecting sheep, causing significant economic losses.
Accurate species identification of a parasite is essential for the diagnosis of infection in veterinary parasitology. It is also
important for studying parasite epidemiology and the control of helminth related disease. Helminths have been identified by
methods based on the morphology and morphometry of specimens. Molecular biology techniques now make it possible to
develop new tools to identify all parasite stages. The majority of these methods are based on the polymerase chain reaction
(PCR) from nuclear-encoded rRNA genes. It is critical to be able to recover DNA information from individuals conserved for a
long time. The objective of this work was identify H. contortus by molecular methods using the ITS-1 and ITS-2 regions from
conserved adults. After 12 months of conservation in 70% ethanol at 4 °C, DNA was extracted from H. contortus individuals by K
proteinase in a buffered solution and the ITS-1 and ITS-2 from the nuclear-encoded rDNA genes were amplified using PCR. In
the literature some interference of the ethanol in the PCR amplification using tissues obtained from H. contortus has been
described. In the present study the ethanol did not produce any effect over the PCR amplification, probably due the process of
drying the samples before the PCR procedure. Both PCR amplifications can be carried out under the same conditions, but the
Tm was 1.5 °C lower than described in the literature. The PCR products were visualized in 1.5% agarose gels showing a 600 bp
for ITS-1 and 300 bp for ITS-2. These results showed variability between Brazilian H. contortus individuals. The next step will be
a development of a PCR duplex for fast identification of this nematode as well as the sequencing of the ITS regions, for
comparison with existing sequences of H. contortus worldwide.




Transcriptome analysis of Toxoplasma gondii using massive parallel sequencing method
Comparison among tachyzoites, bradyzoites and sporozoites

J. Yamaagishi'; H. Wakaguri?; A. Ueno'; M. Igarashi'; J. Watanabe®; Y. Suzuki?; X. Xuan'
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Background: Morphological variation of Toxoplasma gondii though their life cycle is one of the unique features of this parasite.
Besides, this is tightly related to the survival strategy of this parasite. For example, in intermediate hosts, fast growing form
called tachyzoites (Tz) spread in early infection and slow growing form called bradyzoites (Bz) develop under increasing immune
pressure resulted in chronic infection. On the other hand, sporozoites (Sz) are generated by sexual proliferation in definitive
hosts to keep genetic diversity. To investigate the molecular mechanism behind the stage conversion, we focus on
transcriptome analysis with next generation sequencers. In particular, we utilized a method named TSS-seq which enable to
elucidate more than millions of transcription start sites (TSSs) at once.

Methods: Parasites were cultured in vitro with human foreskin fibroblast cells. Tz were purified by filter treatment. Bz were
induced in vitro by high pH treatment (pH 8.1) and purified with density-gradient centrifugation. Purity was validated by indirect
fluorescent antibody test using SAG1 and BAG1 anti-body. Purified Sz were kindly provided by Dr. Dubey and his colleagues
and subjected to excystation. Purified RNAs were subjected to the TSS-seq analysis using an illumina GA. Mapping of obtained
short read sequences was executed by ELAND (illumina) allowing up to two mismatches. Following analyses were executed by
in-house scripts described in Ruby.

Results: We obtained 3,299,041, 1,552,201 and 20,011,846 short read sequences for T. gondii from Tz, Bz and Sz specimens,
respectively. Based on the transcriptome, 238, 525 and 664 genes were estimated to be transcribed stage specific manner,
respectively. Besides, adjacent TSSs were clustered which resulted in identification of 5,961, 6,204 and 7,278 putative promoter
regions, respectively. Among them, 1,443, 1,691 and 2,920 were activated in the stage specific manner, respectively.
Distribution of short nucleotide sequences in each promoter region was examined. As a result, it was observed that CCAGTG
was frequently distributed in Bz specific promoters. This finding implies that the sequence was one of the DNA cis-motif involved
in the stage specific transcriptional regulation.




Molecular characterization of an insulin receptor-encoding gene, Hc-daf-2, from the parasitic
nematode Haemonchus contortus

F.C. Li', Y.Y.Liu",J. B. Lok 2, R. B. Gasser >, B. E. Campbell 3, R. M. Sandeman * Y. Q. Zhou ', J. L. Zhao ", M. Hu "".
'State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agricultural University, China;
2School of Veterinary Medicine, University of Pennsylvania, USA; *Department of Veterinary Science, The University of
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It is postulated that insulin-like signaling plays a crucial role in the development of both the free-living nematode Caenorhabditis
elegans and in parasitic nematodes. Although the structure and function of the insulin receptor-like gene, daf-2, from C. elegans
has been well studied, nothing is known about its ortholog from any parasitic nematode. In the present study, a full-length cDNA
(designated Hc-daf-2) inferred to encode an ortholog of daf-2 was isolated from the parasitic nematode Haemonchus contortus.
The full-length cDNA sequence of Hc-daf-2 was 5462bp in length containing a 5’-UTR of 697bp, a 3'-UTR of 550bp and 4215 bp
of protein-coding region, encoding a protein of 1405 amino acids. BLASTx analysis revealed that the predicted protein sequence
had 48 — 63% identities/similarities to daf-2 ortholog of Ascaris sum, Brugia malayi, C. elegans, Loa loa, Parastrongyloides
trichosuri and Trichinella spiralis. Comparison of Hc-DAF-2 with predicted amino acid sequences of daf-2, the insulin receptors
of humans and Drosophila revealed that Hc-DAF-2 has a putative signal peptide, a cysteine-rich region in the putative ligand-
binding domain, a proteolysis site, a transmembrane domain and a tyrosine kinase domain. Phylogenetic trees constructed
based on predicted amino acid sequences of Hc-DAF-2 and daf-2 orthologs from 27 other animal species including 7 nematode
species for which full-length cDNA sequences are available in GenBank showed that Hc-DAF-2 is grouped with strong bootstrap
support (99%) within a nematode cluster excluding non-nematode species. Analysis by RT-PCR detected transcription of Hc-
daf-2 in all developmental stages and both sexes of H. contortus including eggs, L1, L2, L3, female L4, male L4, female adult
and male adult. This study provides the first insight into an insulin receptor-encoding gene of parasitic nematodes and a sound
basis for future functional genomic work.




Molecular characterization of Ss-rio-3 — an atypical protein kinase encoding gene from the
parasitic nematode Strongyloides stercoralis

Y.Y.Liu', J.B.Lok? F.C.Li'" R. B. Gasser 3, R. M. Sandeman *, Y. Q. Zhou ", J. L. Zhao ", M. Hu "".
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Protein kinases are key enzymes that regulate a wide range of cellular processes, including cell-cycle progression, transcription,
DNA replication and metabolic functions. Based on their structure, these enzymes can be classified into eukaryotic protein
kinases (ePKs) and atypical protein kinases (aPKs). Among aPKs, there is a group of enzymes called RIO kinases which
contain three kinases, namely RIO1, RIO2 and RIO3. These RIO kinases are considered essential for life, but almost nothing is
known about them for multiple organisms. In the present study, a full-length cDNA (Ss-rio-3) encoding a RIO3 protein kinase
(Ss-RIO-3) was isolated from parasitic nematode Strongyloides stercoralis. The full length cDNA sequence was 1738 bp in
size containing a 5’-UTR of 179 bp, a 3’-UTR of 38 bp and 1521 bp of protein coding region encoding a protein of 506 amino
acids. BLASTx analysis revealed that the predicted protein sequence (Ss-RIO-3) had 39 — 69% identities/similarities to RIO3
orthologs of Ascaris sum, Caenorhabditis elegans, C. briggsae, C. remanei, Loa loa and Haemonchus contortus. Comparison of
Ss-RIO-3 with other RIO3 orthologs revealed the amino acid sequence identity of Ss-RIO-3 was most pronounced in the ATP-
binding motif, active site and metal binding loop. Phylogenetic trees constructed based on predicted amino acid sequences of
Ss-RIO-3 and RIO3 orthologs from 15 other animal species including 6 nematode species for which full-length cDNA sequences
are available in GenBank showed that Ss-RIO-3 is grouped with strong bootstrap support within a nematode cluster excluding
non-nematode species. Analysis by RT-PCR detected transcription of Ss-rio-3 in different stages of S. stercoralis including
postparasitic L1 larvae, free-living mixed male and female, post-free-living L1, infective L3 and parasitic adult female. This study
provides the first insight into RIO3 protein kinase of S. stercoralis which represents an interesting group of parasites and a
foundation for further investigations into the biochemical and functional roles of this molecule in the biological processes of
parasitic nematodes.




Assessment of the expression of Glycoprotein P gen in a novel Fasciola hepatica isolated
triclabendazole resistant-strain in Argentina
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Fasciolosis is a zoonotic disease caused by the trematode Fasciola hepatica. Its control is mainly based on the use of
triclabendazole (TCBZ), a halogenated benzimidazole thiol derivative which shows efficacy against juvenile and adult stages.
The intensive use of TCBZ has resulted in the development of resistant liver flukes. In H. contortus the resistance to the
benzimidazoles is caused by genetic changes in B-tubulins. In F. hepatica TCBZ resistant were not detected these genetic
changes for which the resistance obtained should be from other genetic or metabolic changes. In this case, the liver fluke could
evade drug antiparasitic effects by overexpression of efflux transport pumps and/or overexpression of metabolic enzymatic
systems. The P-glycoprotein (PgP) is a cell membrane transport protein and is known to participate in the expression of multiple
drugs resistance (MDR) in different species. The objective of the present work was to identify the PgP gene and demonstrate its
expression by RT-PCR in sensible and resistance adult flukes obtained to the efficacy test by Olaechea et al. (2011).
Furthermore, the current knowledge on the role of PgP in molecular mechanisms of drug resistance in the parasitic F. hepatica
is discussed.

To identify the PgP gene were used specific primers. Were obtained a fragment of 338 bp which presented 96% homology with
Schistosoma mansoni in both strains. In the expression of MRNA from both strains no significant difference was observed.
These results confirm the presence of PgP in the fluke and there was no difference in mRNA expression between different
strains analyzed.




Genetic Variability of Haemonchus contortus Revealed by Molecular Markers
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Haemonchus contortus is the most important gastro-intestinal nematode affecting sheep, causing significant economic losses.
This nematode is the main blood-feeder nematode localized in the abomasal tissue of domestic ruminants. The accurate
species identification of this parasite is essential for the diagnosis of infection in veterinary parasitology. The use of molecular
biology techniques now make it possible to develop new tools to identify all parasite stages to generate complete informations
related to its identification. The majority of these methods are based on the polymerase chain reaction (PCR) of the nuclear-
encoded rRNA genes. In addition, molecular DNA markers are able to reveal the genetic variability of the individuals found in the
abomasal stomach compartment of affected sheeps. The objective of this work was to analyze the genetic variability of H.
contortus by molecular markers. H. contortus individuals collected from the abomasal of a sheep had DNA extracted by K
proteinase in buffered solution and the ITS-1 and ITS-2 of the nuclear rDNA genes and RAPD markers were obtained. In the
literature is described some interference of the ethanol in the PCR amplification using tissues obtained from H. contortus but, in
this work the ethanol did not produce any effect over the PCR reactions, probably due the drying process of the samples before
the procedure. It was developed a PCR duplex using primers to the ITS-1 and ITS-2 regions of the nuclear-encoded rRNA
genes. These PCR products were visualized in 1.5% agarose gels showing a 600 bp to the ITS-1 and 300 bp to the ITS-2.
Besides, the five RAPD primers produced several amplification products which revealed high genetic variability among the
individuals collected from the abomasal region of a sheep used as model of study. These informations suggest high genetic
variability related to the Brazilian H. contortus individuals. The next step will be the identification of resistance genes to
chemicals in the Brazilian individuals of H. contortus




Random Amplification of Polymorphic DNA, a simple tool for the detection of triclabendazole
resistant strains in Fasciola hepatica
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Anthelmintic resistance in parasitic of livestock is a chronic problem in the world. Fasciolasis is a zoonotic parasitic disease
caused by Fasciola hepatica. Its control is mainly based on the use of triclabendazole (TCBZ), a halogenated benzimidazole
thiol derivative which shows excellent efficacy against both juvenile (immature) and adult stages. Benzimidazoles are effective,
broad-spectrum anthelmintics that bind to B-tubulins and selectively dissasembles microtubules. The intensive use of TCBZ has
resulted in the development of resistant liver flukes. In H. contortus and other helminths the resistance to the benzimidazoles is
caused by genetic changes in genes encoding B-tubulins. In the case of F. hepatica TCBZ resistant were not detected these
genetic changes on the tubulin molecule for which the resistance obtained is from other genetic or metabolic changes. The
Random Amplification of Polymorphic DNA (RAPD-PCR) technique involves the enzymatic amplification of DNA fragments,
using primers of arbitrary sequence to hybridize loci randomly distributed throughout the genome. This reveals the existence of
polymorphisms that are used as genetic markers and taxonomic all kinds of organisms. RAPD-PCR technique allows to
comparatively evaluating the presence of genetic variations among strains of same species. The aim of the present work was to
evaluate different strains of TCBZ-susceptible and TCBZ-resistant flukes of several places in Argentina and Peru using RAPD-
PCR. The flukes were compared against controls pure strains TCBZ-susceptible (Cullompton strain) and flukes TCBZ-resistant
(Sligo strain) both of the same geographic region. Were analyzed field strains flukes of Catamarca (northwest of Argentine),
Chubut (south of Argentine) and Cajamarca (north of Peru). The primer used detected differences between Cullompton and
Sligo strains and allowed us to detect probable resistant strains in the flukes field strains tested in the same geographic region.
These preliminary results may be useful to better understand the mechanisms underlying the phenomenon of resistance at
TCBZ in Fasciola hepatica. Further work on this relevant area is required.




Genotype characterization of strains of Haemonchus contortus susceptible or resistant to
benzimidazole treatments in Argentina

M. Guzman"*: C. Fiel'; P. Steffan’; E. Riva"*: S. Scarcella®*: P. Luchessi®
'Area de Parasitologia. Dpto SAMP, ?Lab. de Biologia Celular y Molecular. Dpto Cs. Biolégicas
3Lab. de Inmunoquimica y Biotecnologia. Dpto SAMP, Facultad de Ciencias Veterinarias, UNCPBA, Tandil, Argentina; “Becario
CONICET

The resistance of worm populations to anthelmintics is a spread phenomenon in sheep farms all over the world. Resistance of
trichostrongyles to benzimidazole derivates (BZ) has a high prevalence being the mutation in B-tubuline genes the most frequent
change observed in populations of worms in small ruminants. The aim of this study was to characterize the genotype of two
Haemonchus contortus strains, which had been shown to be susceptible or resistant to benzimidazole treatments. The
Amplification Refractory Mutation System- Polymerase Chain Reaction (ARMS-PCR) was used to detect eventual mutations in
the 200 site of isotype 1 B-tubuline. For this purpose two strains of H. contortus resistant or susceptible to BZ treatments and
named as Ayacucho and Cedive respectively, were utilized. From adult male worms recovered from the abomasums of infected
lambs, the genomic DNA was obtained by use of a phenol-chloroform protocol for each individual. For ARMS-PCR technique
four primers were used to amplify two different alleles in a single PCR reaction. Two primers HcF1 (forward) and HcR1 (reverse)
direct the amplification of the control band (296 bp) from isotype 1 B-tubulina. The forward primer HcF1 with reverse primer
HcSu direct to amplification of the region without mutation (146 bp) in susceptible to BZ strains. The reverse primer HcR1 with
forward primer HcRT direct the amplification of the region containing mutation (198 bp) in resistant to BZ strains. Control band
was observed either in resistant or susceptible to BZ strains. Results indicate that only bands of 198bp were observed (100%) in
Ayacucho strain which suggest a complete dominance of resistant genes (homozigote) to BZ compounds. On the other hand
Cedive strain shown that only 25 % of the worms were homocigote resistant whereas the other 75% of the population was
heterocigote; this may account for the susceptibility to BZ derivates treatment. The knowledge of the proportion in which genes
have muted to resistance to BZ derivates might be of a great and useful help to implement rational control programs in the
nearly future.




Characterization of the Parascaris equorum Transcriptome

J.Kriicken', I. J. I. Janssen', S. Kornaé?, G. von Samson-Himmelstjerna’
'Institute for Parasitology and Tropical Veterinary Medicine, Freie Universitat Berlin, Germany 2Department of Zoology and
Ecology, University of Agriculture in Krakow, Poland

Background: The equine roundworm Parascaris equorum causes severe, sometimes even fatal disease in particular in foals.
Throughout the last years, reports of treatment failure with macrocyclic lactones have increased considerably. To identify
suitable new drug targets or vaccine candidates, a more comprehensive knowledge of its gene repertoire would be highly
desirable. Moreover, P. equorum shows extensive somatic cell chromatin diminution and has been used as a model to study this
intriguing developmental process.

Methods: Using RNA isolated from one male and one female worm, normalized cDNA libraries were prepared and sequenced
using GS FLX Titanium chemistry on a Roche 454 sequencer. Sequence assembly was performed with CD-HIT before
contaminants were removed using megaBLAST against equine and prokaryotic GenBank entries. Then, homologs were
identified by BLASTx searches against Caenorhabditis elegans, nematodes and the complete protein database before
BLAST2Go was exploited for Gene Onthology, InterProScan, enzyme code, and KEGG pathway annotation.

Results: The more than 2.2x10° reads (mean length=332 bp) were assembled to 33,739 contigs (after removal of
contaminants) larger than 100 bp with a mean contig size of 578 bp. The largest contig obtained was 10,125 bp encoding a titin
giant muscle protein. BLASTx identified homologs for 12,543 contigs (37%) in Ascaris suum and for 14,949 contigs (44%) in
nematoda with A. suum being the top species hit for 32% of all contigs. While automatic annotation of contigs is not completed
yet, manual inspection of the dataset already identified contigs covering more than 90% of the open reading frames of several
potential drug targets such as slo-1, five different B-tubulins, and several neurotransmitter receptors but also of genes implicated
in drug resistance such as P-glycoproteins.

Summary/Conclusions: P. equorum transcriptome data will allow to rapidly compare drug susceptible and resistant
populations in terms of drug target sequences and expression levels. The data will also provide information on genetic variability
(single nucleotide polymorphisms) to follow drug selection under field conditions. Moreover, comparison of P. equorum and A.
suum and the filarial parasite transcriptomes will help to identify candiates genes involved in ascarid-specific developmental
processes such as chromatin diminution or in filarial parasite-specific metabolic aspects as the reliance on endosymbiontic
Wolbachia.
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Helminth parasites in pigs: challenges and current research highlights

A. Roepstorff; H. Mejer; P. Nejsum; S. Milan Thamsborg
University of Copenhagen, Dyrlaegevej 100, DK-1870 Frederiksberg C, Copenhagen, Denmark

Helminths in pigs have generally received little attention from veterinary parasitologists, despite Ascaris suum, Trichuris suis,
and Oesophagostomum sp. being common worldwide. The present paper presents challenges and current research highlights
connected with these parasites.

In Danish swine herds, new indoor production systems may favour helminth transmission and growing knowledge on pasture
survival and infectivity of A.suum and T.suis eggs indicates that they may constitute a serious threat to outdoor pig production.
Furthermore, it is now evident that A.suum is zoonotic and the same may be true for T.suis. With these ‘new’ challenges and the
economic impact of the infections, further research is warranted. Better understanding of host-parasite relationships and A.suum
and T.suis egg ecology may also improve the understanding and control of human A.lumbricoides and T.trichiura infections.

The population dynamics of the 3 parasites are well documented and may be used to study phenomena, such as predisposition
and worm aggregation. Furthermore, increased knowledge on larval establishment has provided tools for quantifying parasite
transmission. Thus, an on-going study using helminth naive tracer pigs has surprisingly demonstrated that soil infectivity with
A.suum and T.suis increases during the first 2-3 years after pasture contamination.

Though all 3 species stimulate the Th2 arm of the immune system, Oesophagostomum seems weakly immunogenic, perhaps
via specific modulation of the host immune system. Ascaris suum and T.suis potently modulates the host immune response, up-
regulating Th2 and down-regulating Th1. Resultingly, A.suum may compromise vaccination efficacies, whereas T.suis, which
establish short-term in humans, is a favourite candidate for down-regulating autoimmune Th1-related diseases in man.

Some research areas have yielded potential sustainable control measures. For example, the heredity of host resistance to
A.suum is so high that breeding for resistant genes may be a possibility. Experimental studies have demonstrated that
fermentable dietary carbohydrates have an antagonistic effect on Oesophagostomum and to a lesser extent on T.suis and
A.suum, whereas egg-destroying microfungi may be used to inactivate the hard-shelled A.suum and T.suis eggs in the
environment.

Helminth control in Denmark has previously relied solely on anthelmintic treatment in herds with low helminth transmission. When
indoor transmission rates increases and especially in outdoor herds, medication has to be combined with sustainable control
measures, such as selected pig genomes, bioactive forages, and egg-destroying microfungi.




Influence of toltrazuril treatment on parasitological parameters
and health performance of piglets in the field
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Background: Porcine coccidiosis caused by Isospora suis is one of the leading causes of neonatal diarrhea in suckling piglets.
Currently the only registered drug for metaphylaxis is toltrazuril. The aim of the cuents studawas to evaluate the effect of
toltrazuril treatment on piglet health and oocysts excretion

Methods: Litters from 7 Austrian farms without and 8 Austrian farms with toltrazuril application were examined for oocyst
excretion (including determination of oocysts per gram of feces; OPG), diarrhea (fecal score FS 1-4 with 3 and 4 being diarrhea),
and general health (health score HS 1-4 with 3 and 4 describing poor health). Both groups included farms with different levels of
hygiene. Samples from 265 litters without treatment, comprising 1588 individual samples, and 1548 samples from 258 treated
litters were taken twice (around the 14™ and the 21 day of life, respectively), examined by autofluorescence and, if positive, by
McMaster counting.

Results: In both groups animals had less diarrhea and lower health scores during the second sampling but the treated piglets
were always significantly healthier and had less diarrhea. The percentage of weaned piglets was higher in treated animals
although this was not significant (p = 0.052). In the first round of sampling 17.8% of the individual samples from untreated piglets
were positive for oocysts (with a maximum prevalence on the 12" to 15" day of life) while in the treated piglets only 0.4% shed
oocysts. At the second sampling only 2.1% of the untreated animals and none of treated piglets excreted I. suis. Positive
animals shed up to 8x10° OPG. There was an increased risk for infected piglets to develop diarrhea (odds ratio: 4.73) and poor
health (odds ratio: 5.05) in untreated piglets, and poor hygiene without disinfection was identified as a risk factor for poor health,
diarrhea and oocyst excretion.

Conclusions: The risk of poor health and diarrhea was also increased for piglets under poor hygienic conditions receiving
toltrazuril, so both metaphylaxis of coccidiosis and good hygiene are necessary to effectively control neonatal diarrhea. The
costs of treatment are considerably lower than the estimated financial production losses. Therefore, treatment is recommended
for farms where clinical coccidiosis is diagnosed.




Immunological interactions between Trichuris suis and
Oesophagostomum dentatum in pigs

A.Andreasen'; H.H. Petersen’; H.Kringel"; T. Iburg"; K. Skovgaard? H. Dawson?; J.F. Jr Urban® A. Roepstorff" S.M.
Thamsborg'
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Background: The aim of this study was to identify possible interactions between Trichuris suis and Oesophagostomum
dentatum in pigs with regard to worm population dynamics and host immune responses. T. suis is known to elicit a strong
immune response leading to rapid expulsion, while O. dentatum induces relatively low levels of protective immunity.

Methods: Forty-eight helminth naive pigs were allocated into 4 groups in a 2-factorial design. Two groups were trickle
inoculated with either 10 T. suis eggs/kg/day (Group T) or 20 O. dentatum L3/kg/day (Group O) throughout the study. One group
was trickle infected with same levels of both T. suis and O. dentatum (Group OT) and the remaining group served as an
uninfected control (Group C). In each group, six pigs were necropsied 35 days post first inoculation (p.i.) and the remaining 6
pigs 71 days p.i. Quantitative Real-Time PCR was used to measure the expression of immune function related cytokine,
antibody and receptor genes in tunica mucosa of the proximal colon (PCM) and from the ileo-caecal lymph node. The levels of
T. suis and O. dentatum specific IgG1 and 1I9G2 serum antibodies were quantified by an in-direct ELISA using E/S-antigens.
Results: Worm burden data demonstrated a strong interaction between the two helminths: T. suis significantly reduced the O.
dentatum numbers in co-infected pigs, while O. dentatum tended to increase the T. suis burdens. The gene expression data
confirmed a strong Th2-dominated response to T. suis (e. g. marked increase in IL-13, ARG1 and CCL11) and a clearly weaker,
or delayed, response to O. dentatum in the single infected groups. Statistical interactions were found between the two
nematodes with regard to expression of several cytokine genes e.g. an increase in IL-13 observed in Group T was absent in
Group OT (p=0.054, PCM, 35 p.i.). Also highly significant interactions were identified for O. dentatum specific IgG1 (p<0.0001)
and 1gG2 (p<0.0006) serum antibodies.

Summary: Some of these immune response related interactions may support, or even partially explain, the observed
interactions between the two worm populations in co-infected animals.




Confirmation of a QTL Region Associated With Susceptibility to Ascaris suum
Infections in Pigs
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Intestinal helminth infections cause health and welfare problems in both human and animal populations. Heritability analysis of a
resource population of pigs infected with Ascaris suum (large roundworm) and Trichuris suis (whipworm) has shown high
heritabilities for parasite burdens of both parasites. A number of putative QTL regions have been identified through a genome
scan using a 7K porcine SNP-chip. To validate a QTL associated with Ascaris worm load on SSC4, we have genotyped two of
the most promising SSC4 candidates in another population consisting of 174 pigs from 39 litters infected with Ascaris. The
population used for the validation was produced by sows inseminated with mixed semen from three boars. The heritability (+SE)
of worm burden of non-larval Ascaris (>2cm), adult Ascaris (>10cm), and total number of Ascaris was 73.1% (+0.17), 31.4%
(20.15), and 36.9% (+0.16), respectively. The two SSC4 SNPs were genotyped using the TagMan SNP Genotyping Assay. One
SNP was associated with both adult Ascaris burden (P<0.001) and total Ascaris burden (P<0.01). Future research will further

investigate this QTL associated with Ascaris burden.




Survival and development of Ascaris suum and Trichuris suis eggs in deep-litter on an
organic pig farm

H. Mejer'; S. Andersen'; A. Roepstorff’
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Background: Helminths are common in European organic pig production systems and the use of deep-litter has long been
considered a serious risk factor contributing to this problem. However, until now hardly any data has existed to either support or
reject this hypothesis, thus complicating formulation of farmer guidelines.

Methods: On an organic Danish pig farm, 3 different areas (latrine, resting area and the area in-between) of 2 indoor fattening
pens with deep-litter (min. 2 months old) were examined for Ascaris suum and Trichuris suis eggs. The deep-litter was sampled
vertically 10, 20, 30, 40, 50, and 60 cm from the surface, by pooling 4 sub-samples per level. In addition, eggs were isolated
from the top, middle, and bottom of deep-litter (3-4 months old) of the same areas but in 3 other pens. Percentage embryonation
was determined before and after incubation in H,SO, at 25°C for 7 weeks. For comparison, control eggs isolated from fresh
faeces were also incubated.

Results: Though less common in the resting areas, eggs of A. suum (0-481 eggs/g dry litter) and T. suis (0-58 eggs/g dry litter)
were detected in all pen areas and vertically throughout the deep-litter, but the large majority of eggs was unembryonated and
some were damaged. Hardly any eggs were patrtially or fully embryonated. Once isolated and given optimal conditions, eggs of
both species from all 3 areas were able to develop to a larvated stage, but the ability to do so declined with the depth within the
deep-litter. Compared to control eggs from faeces, A. suum eggs from deep-litter were less successful in embryonation while T.
suis eggs from deep-litter had the same percentage embryonation as fresh eggs.

Conclusion: For the first time data has shown that deep-litter may not be a risk factor for A. suum and T. suis transmission
within the pens as previously suspected. However, it does appear that a high number of eggs may survive and potentially
embryonate if they are transferred to a more beneficial environment. The consequence being that manure should not be spread
indiscriminately onto pastures, which may later be used for pigs. A solution may be to inactivate the eggs first.




Identifying Humane Endpoints in Chickens Artificially Infected with Coccidiosis

O. Gladstone, S. Squires, P. Martin, A. Awre, P. Baker, M. Fisher, R. Research Ltd, P. F. Buildings, P. Lane, St Briavels,
Lydney, GL15 6QX, England.

This work follows previous studies to identify humane end points in turkeys artificially infected with coccidiosis. As in turkeys,
coccidiosis remains one of the major concerns in chicken production. Clinical disease is associated with a variety of Eimeria
species that vary in their pathogenicity, with Eimeria tenella infection characterised by blood in the faeces, anorexia, morbidity
and mortality particularly severe. Studies of coccidiostats in artificially infected chicks are essential to determine the efficacy of
novel products and relicensing of existing products. These studies are regulated in the United Kingdom (UK) by the Animals
(Scientific Procedures) Act 1986, whilst guidance is provided by the World Association for the Advancement for Veterinary
Parasitology (WAAVP) and the (European Medicines Authority) EMA for study conduct and infection rates. Currently under
WAAVP guidelines, deaths are considered acceptable in the infected but untreated 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 subsequent European Legislation (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 chicks. Preliminary data on clinical signs resulting from coccidiosis which
preceded death was characterised and then used to identify birds that were ill. These birds were then euthanased and the
diagnosis confirmed. The aim of this preliminary project was to assess the criteria previously identified in turkey poults, define
any modifications necessary and then apply clear humane endpoints. The study demonstrated that with slight modification the
techniques applied to turkey poults can be applied to chicks in order to identify and apply humane endpoints.




Evaluating the Effectiveness of an Insect Growth Regulator (Diflubenzuron 10%) to
Control Flies (Musca Domestica) in High Posture Hens Manure Under Laboratory Conditions
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Background: The infestation with flies (M. domestica) is a severe problem in the intensive rearing of high posture hens because
it is a source of discomfort and are cause of fine or closure by local authorities, and because they are vectors of diseases, too.
Poultry manure is highly attractive so that flies oviposit growing until imagos. An assay was conducted to evaluate the
effectiveness of an insect growth regulator, Ambiflud Benzuron (Diflubenzuron 10%), on larvae of Musca domestica taken from
high posture hens manure. Method: It was collected high posture hens manure of a commercial warehouse without any
antiparasitic treatment for a period of 21 days before its recollection. Once in the laboratory, they were placed 200 g. of manure
in plastic trays in a pyramid form and 100 larvae of first stage. 4 treatments of six trays each one were performed at doses of: 25
ml/I Low dose (Db), 50ml/I Optimal dose (Do) and 100ml/I Double dose (Dd) and the control group (T). Then the count of pupae
and imagos were made every seven days. For the statistical analysis the Proc Mixed procedure of SAS (2001) was used
because the data are repeated measurements in the time or in the pace, and they are correlated. Results: Calculating the lines
of dose-mortality-stages larvae-pupae and imagos was found 100% efficacy for both groups (Do) and (Dd) because the
emergence of adults was 0% at 7 and 14 days. 73.3% of the larvae became adults at day 21 in the group (Dd) and 85.3% in the
control group, 75.4% at day 28 in the group (Dd) and 92.4 % emerged in the control group. Conclusion: It concludes a high
efficacy of the product at the doses mentioned for a period of 14 days.




Localization of Ascaridia galli larvae in chickens 3 days post infection

L A L Olivares, T. Ferdushy, N. C. Kyvsgaard, P. Nejsum, S. M. Thamsborg, A. Roepstorff, T. M. Iburg
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The normal habitat of Ascaridia galli is in the small intestine of poultry. To achieve a better understanding of its life cycle, a
histological study was conducted in order to localize the larvae during the early phase of the infection. Each of six Lohmann
Brown chickens were infected orally with 20,000 embryonated A. galli eggs whereas four chickens were left as un-infected
controls. At necropsy 3 days after infection the first half of jejunum/ileum was divided into two equally sized sections (J1 and J2)
and examined for larvae. The junction of sections J1 and J2 was designated JX. Sections J1, J2 and JX were examined by
standard histology, and the eosinophil response in the tissue was studied by special histochemical staining. A higher number of
A. galli larvae was recovered from section J2 than J1. The majority of larvae was recovered from the most profound layers.
Based on histology, 144 larvae were identified and their location noted. The highest number of larvae was observed in the JX
sample as compared to J1 and J2 (P<0.001), and most of them were located in the profound crypt zone of the mucosa as
compared to the other zones (P<0.05). The number of larvae was higher in the lumen compared to the epithelium and lamina
propria (P< 0.001). A significantly higher number of eosinophils was found in lamina propria of the infected group when
compared to the control group (P< 0.001). This experiment provided evidence of a true “histotrophic phase”, as a few larvae
were lodged in the lamina propria. However, only few larvae made a complete penetration of the epithelium indicating that
perhaps penetration may be more of an accident. It was far more common that larvae were localized within the epithelium or in
the lumen of the crypts. It is therefore suggested that “mucosal phase” is a more appropriate term to use for the early phase of
A. galli infection as compared to “histotrophic phase” used in many textbooks.




Strongyloides spp. infections in domestic fowls in Chonburi, Thailand

N. Taira', S Ratanamungklanon'
'Eastern Veterinary R.&D. Center, DLD, Thailand

Background: On July 2010, many domestic fowls died on 3 back yard system farms near our EvrdC, in Chonburi, Thailand.
Special reference for Strongyloides spp. (ST) worm detection to the 8 carcasses, and the long term observation of ST larvae per
gram feces (LPG) to the 3 survivors were carried out.

Methods: Farm-PT, -GS and -TN were raising the domestic fowls; those number of raised (number of carcasses autopsied)
were 60 (5), 50 (2) and 60 (1), respectively. These 8 carcasses were detected of ST parasitic female in the intestine, and to
detect the migrating larvae in 10g muscle of the limb, ankle and chest, respectively. Also EPG count with dilution technique and
LPG count with the Polyethylene tube culture technique were performed. Three survivor fowls, Nos.700, 701 and 703 were
provided from the Farms to the EvrdC, and LPG count has been examined for 8 months.

Results: Mortality of fowls on Farm-PT, -GS and -TN were 40/60 (66%), 30/50 (60%) and 8/60 (13%), respectively. The
parasitic female in the intestine and the larvae in the feces were positive 7/8 carcasses, respectively. On the migrating larvae
detection in the muscle, no larva was found in all carcasses. On the fecal examination, no pre-hatching egg was found, however,
the larva was found of 7/8 carcasses. The maximum numbers of the parasitic female (LPG) found among 8 carcasses were 54
(40,100), 7 (7,400) and 37 (4,070), respectively. Degenerated parasitic females and the larvae were also found in the most of
the carcasses. On the periodical LPG observation in 3 survivor fowls, the value was not constant, however, low number of LPG
was noted contentiously for more than 8 months. In addition, the most of fowls in these farms, Cestoda, Heterakis and Ascaridia
were found commonly.

Summary/Conclusions: ST infections in fowls were noted in the 3 farms at Chonburi, Thailand on July 2010. No pre-hatching
egg in the feces and nor the migrating larvae in the muscle were found. Degenerated shape worms, such as the parasitic female
in the intestine and the larvae in the feces, were found in many cases. These worms may degenerate and disappear within short
time after the host died. Also, on the fecal examination, the larvae may died and disappear when provided feces is not fresh.
Above all, the most of present ST data may be limited value than the real ST parasitism. This report shows the evidence that the
massive infection of ST in fowls of Thailand. Further study of this Strongyloides spp. in fowls should be interesting to compare to
worms of Family Strongyloididae.




Comparison of three faecal egg counting methods for recovery of Ascaris suum eggs

K. K. Katakam, P,_Nejsum, A. Al-Jubury, S. Ranjitkar, A. Mohammed, A. Roepstorff
Danish Centre for Experimental Parasitology, Department of Veterinary Disease Biology,
University of Copenhagen

In veterinary parasitology, faecal examination is used to monitor the prevalence and intensity of gastrointestinal parasites for
subsequent planning of treatment and control strategies. An ideal diagnostic method should be fast and simple and at the same
time give as accurate results as possible. In the present study, three faecal egg counting methods, namely simple McMaster,
concentration McMaster, and FLOTAC, were compared and evaluated in terms of recovery, rapidity, and easiness to perform. In
addition, influence of day of counting the sample, counting only one chamber of the slide, and order of filling and reading the
sides of the slide on faecal egg count (FEC) were also investigated. A total of 25 subsamples of pig faeces spiked with 611
Ascaris sum eggs per gram (EPG) were analyzed for each method using the same flotation fluid (saturated NaCl with 500 g
glucose per liter, specific gravity 1.27 g/ml). The mean (95% confidence interval) FEC’s of the three methods were 312 (254-
370), 493 (448-538) and 406 (385-426) corresponding to recoveries of 51.5%, 81.4%, and 67.0% for simple McMaster,
concentrated McMaster, and FLOTAC, respectively. The recoveries of all 3 techniques were differing significantly (P < 0.01)
from each other. The day of counting the sample and the order of counting the slide chambers did not influence the FEC. Of the
three methods, the simple McMaster was easy and took least time but reading the chamber was difficult due to a lot of dirt. The
concentration McMaster was also easy, quick and the chamber was clear making it easy to read. FLOTAC method was time
consuming, somewhat complicated and presence of air bubbles made it difficult to read the chambers. Of the three methods, the
concentration McMaster is the method of choice for FEC estimation of A. suum eggs. However, in cases of low FEC the
FLOTAC method may be preferred due to the lower detection limit (1 EPG) where it is 20 EPG for the Concentration McMaster
method.




Intestinal parasites in European organic pigs
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Background: Several national surveys have found high parasite infection levels in organic production systems, presumably due
to risk factors such as traditional housing, less medication, and access to outdoor facilities. The present survey was conducted
to obtain and compare parasite prevalences and infection levels from 6 European countries.

Methods: Thirteen-20 organic sow herds were visited per country in the spring and autumn 2008 in Austria, Denmark, France,
Germany, Italy, and Sweden. At each visit, individual faecal samples were collected from 10 weaners, 10 large fatteners, and 10
sows. The samples were examined for parasite eggs/oocysts using the same concentration McMaster technique with a lower
detection level of 20 eggs per gram. Before the survey,,a ring test was performed to ensure that the implementation of the
technique was comparable for the national laboratories.

Results: The dominating findings were eggs of strongylids (most probably Oesophagostomum, highest occurrence in sows),
Ascaris (highest in fatteners), and Trichuris (highest in fatteners) and coccidian oocysts (highest in sows). The national
prevalences of the most infected age groups of Austria were; 50%, 24%, 8%, and 42% for strongylids, Ascaris, Trichuris, and
coccidia, respectively. The corresponding values for the other countries were 47%, 73%, 23%, and 79% in Denmark; 76%, 41%,
46%, and 96% in France; 46%, 22%, 10%, and 52% in Germany; 55%, 17%, 24%, and 90% in Italy; and 94%, 74%, 18%, and
81% in Sweden. A few herds were positive for Metastrongylus sp in ltaly. Some of the observed differences between countries
may be related to national housing systems. Most noticeable, Austrian and German outdoor facilities were mostly concrete runs,
while the other countries had pastured pigs, which on some lItalian farms were turned out on large forest areas.

Conclusions: Organic European pigs in general had very high infection levels with intestinal parasites and some sustainable
control measures have to be implemented to limit the production losses due to parasites.




Swine mange in southeast Spain: a neglected and costly disease
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Swine mange (SM) caused by Sarcoptes scabiei is arguably the most important parasitic infection of intensively raised
pigs worldwide. Murcia in Southeast Spain is one the main pig producing regions in the country. An abattoir study in the
region in 1991 detected mites in the ears of 37% fatteners from 78% herds, suggesting infection was highly prevalent.
Current prevalence and control of SM in Murcia was investigated in 49 sow herds, by analysing S. scabiei ELISA
seroprevalence, investigating mites and papuloeritematous dermatitis in slaughtered animals and ascertaining acaricidal
treatment use. Acaricidals, predominantly pouron organophosphates, were used by 98% of farmers, mostly in adult pigs
only and none of the farmers had ever implemented a recognised protocol to eliminate SM from the herd. Seropositive
pigs were found in 91% of the farms and seroprevalence was 26%, 9% and 4%, in sows and 75kg and 100kg feeder pigs,
respectively. Seroprevalence varied significantly between herds, being <10% in 13 herds and =50% in 11 herds, and it
was negatively associated to the frequency of acaricidal treatments used. The prevalence of pigs from 11 herds
harbouring S. scabiei in their ears was 5%; in contrast, 76% of pigs had papuloeritematous dermatitis, the extent of which
was significantly greater in pigs from herds with mites compared to other pigs. Moreover, in many non-infected pigs
dermatitis was restricted to the perineal region and an immunohistochemical study of the skin of one of these animals
failed to detect mite antigens and the presumptive diagnosis was irritant contact dermatitis. Study results suggest that SM
is still widespread in southeast Spain, but prevalence appears to be lower than 20 years ago and this is encouraging.
However, improved control has most probably been achieved by an increasing, repeated application of acaricidal
compounds and such a strategy not only carries considerable drug toxicity and resistance risks, but it is costly and many
farmers may not be able to maintain it in the economic recession presently affecting the pig industry in Murcia.




Long-term survival of Ascaris suum and Trichuris suis eggs in relation to pasture
management
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Background: Organic pig production systems are commonly characterized by high helminth prevalences. This problem is partly
associated with access to outdoor facilities such as pastures and more knowledge is needed on long-term pasture infectivity
patterns to improve farmer advisory services and guidelines on pasture management.

Methods: Six identical paddocks were originally contaminated in the spring to autumn of 2001 by pigs infected with high levels
of Ascaris suum and low levels of Trichuris suis. Since then, no further eggs have been deposited and 3 of the paddocks have
been ploughed to a depth of 20 to 28 cm and re-sown once a year while 3 paddocks remained untouched apart from yearly
cutting of the vegetation. In the late spring and late autumn of 2001, 2002, 2003, and 2004 as well as in the autumn of 2005,
2007, and 2010, survival of parasite eggs was measured by analysis of soil samples and by recovery of worms from short-term
exposed helminth naive tracer pigs.

Results: Following a high initial egg mortality in 2001-2002, the number of parasite eggs in the soil declined slowly over time for
both species. In 2001, very few T. suis eggs developed to infectivity. The tracer data show that overall pasture infectivity for T.
suis did not peak until 3-4 years after the initial contamination. Preliminary data from 2010 indicate that T. suis is still present on
the paddocks, though at very low levels. Infective A. suum eggs were detected in 2001 and paddock infectivity levels peaked
within 2 years after contamination, resulting in livers with very high numbers of white spots, irrespective of paddock treatment.
Transmission of T. suis was more consistently reduced by ploughing compared to A. suum.

Conclusion: Development and maturation of A. suum eggs and especially T. suis eggs was overall slower than expected,
indicating that pasture rotation schemes should ideally exceed 3 years. However, 9 years after initial contamination, both
species were still detected and A. suum pasture infectivity was still too high for the paddocks to be suitable for pigs. Overall,
transferring the eggs deeper into the soil by ploughing appeared to reduce parasite transmission.




Occurrence of gastrointestinal helminths in pigeons (Zenaida auriculata), captured in

Londrina City, Parana State, Brazil
Gastrointestinal helminthes in pigeons (Zenaida auriculata)
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Zenaida auriculata is found throughout Brazil, both in rural as in urban centers. Studies on helminth parasites of the
gastrointestinal tract of pigeons Z. auriculata may contribute to the knowledge of parasites biodiversity and the development of
public health. There are, to date, few studies of the prevalence of gastrointestinal helminths in birds of this species in Brazil. The
aim of the present study was to evaluate the occurrence of gastrointestinal helminths from pigeons (Zenaida auriculata) naturally
infected, trap-captured in Londrina-PR. One hundred thirty five pigeons from both sexes were sampled. We carried out the
euthanasia of the birds in a CO2 chamber and the withdrawal of the gastrointestinal tract from the esophagus to the cloaca. The
viscera were inspected and the gastrointestinal contents were placed in a Petri dish and observed by stereomicroscope for the
presence of helminths. For identification, the helminths were placed between slide and coverslip, in acetic acid solution for
clearing, and observed by an optical microscope, in objective of 5x and 10x. Sixty two (45.93%) from 135 birds were infected.
Dispharynx nasuta was observed in 8 birds(5.93%), and Tetrameres sp. in ten birds (7.41%), all in proventriculus. In the small
intestine, we identified Ornithostrongylus quadriradiatus in 26 (19.26%) birds, Ascaridia columbae in 27 (20%), cestodes in four
(2.96%) and Brachylaima mazzantii in eight (5.93%). Forty-five animals (72.58%) were parasitized by only one species of
parasite. Thirteen pigeons were seen to be parasitized by two species (20.97%) and four birds parasitized by three different
species (6.45%). This study is expected to advance in knowledge on the epidemiology of gastrointestinal helminths of the
species of Z. auriculata.






