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INTRODUCTION

This book contains the abstracts and posters of the 17" International WAAVP conference,
held in Copenhagen, August 1999. The abstracts are organised to follow the occurrence of
the abstract presentations during the conference. Each abstract has a programme number
designated according to session time-slot, room number and order of presentation within the
session. Please see the programme on the next pages for session designations:

Programme number example: a.1.01

A

Session time-slot Room number l Presentation order
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WAAVP

COPENHAGEN

PROGRAMME OVERVIEW

19:00-22:00 Reception Welcome reception at KVL

Monday 16 August

08:00- Registration  Registration at KVL

11:00-11:30  Coffee

12:30-14:00 Lunch (at KVL) Lunch in tent at KVL, Thorvaldsensvej 40

16:00-16:30  Coffee

19:00 Reception Welcome Reception at Copenhagen Town Hall
Tivoli Tivoli Garden Visit

Tuesday 17 August

08:00- Registration © Registration at KVL

10:00-10:30 Coffee

12:30-14:00 Poster session Poster sessions ¢16.00 to ¢.6.87 in room 6
and lunch Poster sessions ¢.7.00 to ¢.7.99 in room 7

15:00-15:30  Coffee



SESSIONS by TOPIC and PRESENTATION FORM

Session topic
Economic impact of parasitic disease in production animals

Epidemiology and control
Of ruminant parasites in temperate climates
Of ruminant parasites in the tropics and subtropics
Of swine parasites
Of horse parasites
Of protozoan and ectoparasitic infections
Of companion animal parasites

Chemotherapy/Pharmacokinetics
Chemotherapy against horse and cattle parasites
Chemotherapy against horse parasites
Chemotherapy against livestock parasites

Chemotherapy against companion animal parasites
Chemotherapy against protozoan and ectoparsitic infection

Molecular studies of parasiticide resistance
Parasiticide resistance and drug use
Pharmacokinetics of parasiticides
Non-conventional treatment of helminths

Immunity and pathology of parasite infection
Immunity against helminth infections
Immunity aginst protozoan and helminth infections

Immunity against protozoan and ectoparasitic infections
Development of vaccines against parasite infections

Pathology of parasite infection

Genetic resistance to parasitic infections

Programme numbers

Oral
b.5.01-05

e.1.05-08
f. 1.01-08
e.1.01-04
a.3.01-04
a.3.05-08

b.1.05-08
d.1.01-04

e.3.01-08
a.1.01-08
b.1.01-04
€.2.01-04
f. 5.01-08

a.2.05-08
b.2.01-08

d.2.01-04
a.2.01-04

f. 3.01-08

Integrated and biological parasite control in conventional and organic farming

Integrated and biological parasite control

Biological parasite control using nematophagous fungi

Nutrition-parasite interactions

Implementation of research findings to the end-user
Teaching of veterinary parasitology

Molecular and biochemical parasitology
Biochemical parasitology
Use of PCR in molecular parasitology
Parasite systematics

Diagnosis of parasitic infections

Parasitic zoonoses
Protozoan parasite zoonoses
Helminth parasite zoonoses
General aspects of parasitic zoonoses
Further examples of zoonoses

Basic parasite biology
Parasite morphology

Parasites in wildlife
Protozoan parasites of wildlife
Helminth parasites of wildlife
Parasites in cultured and feral fish

Parasites of poultry

b.3.01-08
d.3.01-04

f. 4.01-08

b.5.06-08

©.2.05-08
e.5.01-08
f. 2.01-08
a.5.01-08

€.4.01-08

a.4.01-08

b.4.01-08

d.4.01-04
d.5.01-04

Poster
¢.7.00-01

9.6.09-22
9.6.23-33
9.6.01-08
c.7.12-19
c.7.02-11
g.6.34-41

c.7.20-27
c.7.38-56
g.6.42-49
g.6.50-83
c.7.34-37
c.7.28-33
g9.7.01-14
g.6.84-88

c.6.11-24
¢.6.25-30
c.6.3140
¢.6.00-10
g.7.42-48
c.7.57-63
c.7.64-75

9.6.89-94

g.7.81

9.7.158-27
g.7.28-33
g.7.34-41

c.6.4149
g.7.49-55
g.7.56-69
9.7.70-77
g.7.79-81
c.7.76-92
c.7.93-99
¢.6.50-58
c.6.59-69
c.6.77-87

c.6.70-76
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18:20- Bus Bus transfer to Holmens Kirke
19:00-20:00 Concert Concert in Holmens Kirke
Wednesday 18 August

08.00- Registration  Registration at KVL

10:00-10:30 Coffee

12:30-13:00 Get ready Lunch box hand out and departure for afternoon excursions

13:00-18:30  Excursions Afternoon excursions

Thursday 19 August

10:00-10:30 Coffee

12:30-14:00 Poster session Poster sessions g.6.01 to g.6.94 in Room 6
and lunch Poster sessions g.7.01 to g.7.78 in Room 7

15:00-15:30 Coffee

19:30- Dinner Conference Dinner at Falconer

Friday 20 August

10:00-12:00  University Tour



ABSTRACTS

a.1.01-08 Molecularn studlie'nf narasiticide regittance

LEVAMISOLE AND PYRANTEL RESISTANCE™
RESOLVED AT THE SINGLE-CIIANNEL LEVEL
Martin' RJ., Robertson', A.P. and Bjorn®, H.

a.1.01

'Department of Preclinical Veterinary Sciences, R.(D.)S.V.S., University
Edinburgh, EH9 1QH. *Danish Centre For Exp. Parasitology, Royal Vet and
Agricultural University, Bulowesvej 13 D-K 1870, Frederiksberg C, Denmark.
Background: Levamisole and pyrantel are nicotinic anthelmintics that act as
agonists on nematode nicotinic acetylcholine receptors (nAChRs). Resistance
to these anthelmintics is now a wide-spread problem. We have investigated
mechanisms of resistance in Oesophagostonum dentatum using patch-clamp
techniques to compare properties of individual receptors in sensitive and
resistant isolates of this nematode.

Method: Channel currents were recorded from nAChRSs of Q. dentatum
muscle vesicles of levamisole-resistant, pyrantel-resistant and sensitive isolates
with levamisole as the agonist. Numbers of active receptors, channel
conductances, open-times and Popen values were determined.

Results: Comparison of the biophysical properties of individual nAChRs from
sensitive isolates with the nAChRs of anthelmintic-resistant isolates revealed
significant reductions in the numbers of active receptors and mean Popen
values in resistant isolates. The nAChRs showed heterogeneity with different
subtypes of receptor and wide variations in biophysical properties of receptors.
Conclusion: The study showed that averaged properties of nAChRs changed
during development of anthelmintic resistance in such a way as to reduce the
ability of the whole muscle membrane to carry current in response to
levamisole or pyrantel. Interestingly the presence of receptor heterogeneity
allowed some receptors in resistant-isolates,to be indistinguishable from some
receptors in sensitive;isolates.

a.1 03 MOLECULAR CLONING OF THE AVERMECTIN
= RECEPTORS FROM Haemonchus contortus.

Wolstenholme, A.J., Delany, N.S., Jagannathan, S., Laughton, D.L.

& Skinner, T.M.

Department of Biology & Biochemistry, University of Bath, Bath

BA2 7AY, UK.
The avermectins and milbemycins exert their effects by acting as agonists at
glutamate-gated chloride channels (Glu-ClI), opening the channel and leading to
hyperpolarisation of the muscle or nerve cell. This results in paralysis of both
pharyngeal pumping and movement and it is likely that different forms of the Glu-
Cl are present at the 2 sites. Eight subunits of Glu-Cl, coded by 6 genes, have
been identified in C. elegans using molecular cloning techniques and as a result of
the genome sequencing project. We used RT-PCR methods to amplify 5 cDNAs
(HG1-5) from purified H. contortus eggs. HG1 is most likely a component of the
neuromuscular GABA receptor and is orthologous to the C. elegans gene
ZC482.1. HG2 & HG3 are alternatively spliced subunits orthologous to gbr-2/avr-
14: the pattern of alternative splicing is conserved between the two species. HG4
is orthologous to the Glu-C1 B subunit. HGS, though closely related to gbr-2/avr-
14 and to the Glu-Cl o subunits, does not seem to have an exact orthologue in the
C. elegans genome. Synthetic peptides corresponding to unique sequences in the
N-terminal domain of the subunits were used to raise specific antibodies. These
were used in immunolocalisation studies on adult worms. HG1 was located on
isolated muscle cells and on a few neurons in the nerve ring. HG4 was expressed
on motor neuron commissures in the anterior portion of the worm. This result is
consistent with the pattern of paralysis observed after avermectin treatment but
differs from that seen for C. elegans Glu-Cl B subunit, which is found only on
pharyngeal muscle cells. The antibodies used did not distinguish between HG2
and HG3; they stained the nerve cords and the nerve ring. Many aspects of the
avermectin receptors are conserved between C. elegans and parasitic species, but
there are differences both in the subunits present and the expression patterns seen.

'a 1.02 GABA RECEPTORS AS TARGETS FOR AVERMECTINS/
e MILBEMYCINS IN NEMATODES .
PrichardLR,, Blackhalll, W., and Beechl, R.

Institute of Parasitology!, McGill University, Ste.-Anne-de-Bellevue, Quebec,
Canada H9X 3V9 L
Background: Gamma-aminobutyric acid (GABA) A receptors are inhibitory
chloride channels in membranes of vertebrate and invertebrate neuromuscular
cells. Gating of the channels by GABA leads to an influx of chloride jons into,
and hyperpolarization of, the cells. Various drugs are known to act as agonists or
antagonists at GABA receptors in brain cells of vertebrates, some insecticides are
antagonists in insects, and the anthelmintic piperazine is a GABA-receptor agonist
in nematodes. A vermectins act as agonists at GABA receptors in insects, causing
ataxia and paralysis. Avermectins also paralyse nematodes. )
Method: We have analysed by SSCP the genetic variation of a gene encoding a
GABA -receptor subunit from two sets of unselected and anthelmintic-selected
strains of the parasitic nematode Haemonchus contortus.

Results: Significant differences in allele frequencies were detected between one
unselected strain and its derived ivermectin-selected strain and between the other
unselected strain and its derived ivermectin- and moxidectin-selected strains. In
each set of strains, one allele increased substantially in frequency in the drug-
selected strains relative to their respective unselected strains. The selected allele,
however, differed between the two sets of strains. Sequence analyses pf the
second transmembrane domains of the alleles detected at this locus indicate that
resistance is not due to mutations in this region. ) )
Conclusion: These results implicate the GABA receptor as a site of action for
avermectins and milbemycins and indicate that GABA-receptor allele-specific
probes may be used as markers for avermectin/milbemycin resistance

a.1.04 P-GLYCOPROTEINS: MOLECULAR MARKERS FOR
" DRUG-RESISTANCE?
Sangster, N.C., Bannan, S.C., Weiss, A.S., *Nulf, S.C., *Klein,
R.D. and *Geary T.G.
Department of Veterinary Anatomy and Pathology; Department
of Biochemistry, University of Sydney, 2006 Australia.
* Animal Health, Pharmacia and Upjohn, Kalamazoo MI 49001 USA
Background:: P-glycoproteins are transmembrane proteins associated with
acquired multidrug resistance in mammalian cells and some protozoan
parasites by a process of active drug export. The project was designed to
assess the role of P-glycoproteins in anthelmintic resistance in Haemonchus
contortus.
Method: Each P-glycoprotein contains two nucleotide binding domains.
These regions were PCR-amplified from adult and larval cDNA libraries using
degenerate primers. Six distinct clones were isolated, sequenced and used in
the following hybridization experiments. The clones were of unique regions of
at least four Pgp genes. Northern blots of several developmental stages were
performed. Further, the role of Pgps in resistance was assessed by Southern
blotting of EcoRI-digested DNA from several field isolates of H. contortus
resistant to a range of anthelmintics.
Results: Northern blotting revealed that P-glycoprotein genes are transcribed
in a developmentally regulated fashion in H. contortus. Depending on the
probe used, Southern blots could be grouped into three patterns. Some genes
appeared to have no link to any resistance while others provided complex
patterns. A third group showed an RFLP with avermectin/milbemycin, but not
other, resistances. )
Conclusions: A genetic marker for AM resistance has been described. Work
continues to determine if this is related to a mechanism of resistance in this
and other trichostrongyloid nematodes.



a.1.01-08 Molecular studies of parasiticide resistance

EXPERIMENTAL SELECTION OF RESISTANCE TO MOXIDECTIN
IN AN IVERMECTIN RESISTANT ISOLATE OF HAEMONCHUS
CONTORTUS

Ranijan, S., Wang, G.T., Hirschlein, C.A. and Simkins, K.L.

a.1.05

Fort Dodge Animal Health, Princeton, New Jersey, 08543 USA

An ivermectin resistant isolate of Haemonchus contortus was exposed to subtherapeutic
levels of moxidectin through 14 generations. For each passage, moxidectin dosage was
increased or maintained on the basis of the previous passage fecal egg count (EPG)
reductions to project 80-95% efficacy. Afier selection through 14 generations, the
jvermectin resistant strain became resistant to the recommended dose of 0.2 mg
moxidectin/kg b.w. A dose titration study was conducted with the parent ivermectin
resistant strain and the moxidectin selected ivermectin resistant strain using 5 dosage points
and § lambs per point to determine ED,, EDy, and EDy, for ivermectin and moxidectin.
Based on necropsy worm burdens ED,,, ED,, and ED, for the parent strain were 0.04, 0.11
and 0.15 mg moxidectinkg b.w., respectively, and all were found to be >0.8 mg
ivermectinkg b.w. Based on necropsy worm burdens EDy, EDy, and ED, for the
moxidectin selected strain were 0.32, 0.66 and 0.81 mg moxidectin’kg b.w., respectively,
and all were found to be >1.6 mg ivermectin’kg b.w. The results indicate moxidectin is
more potent than ivermectin and though resistance development to moxidectin is slow that
side resistance exists within macrocylic lactones.

a.1.07 BREEDING MANAGEMENT AND DEVELOPMENT OF BZ-
RESISTANCE ON GOAT NEMATODE SPECIES DIVERSITY.
Boudsocq A., Chartier C., Cabaret J.

INRA, Station P.A.P., 37380 Nouzilly, France

Background : Helminth infections are responsible for production losses in goats.
Anthelminthic treatment are the main solution adopted to control infection.
Benzimidazoles (BZ) have been intensively used becanse they are well adapted to
production constraints. BZ-resistance soon appeared in the three major species of
small ruminant nematodes : Teladorsagia circumcincta, Haemonchus contortus
and Trichostrongylus - colubriformis. We studied the effects of breeding
management and acquisition of BZ-resistance on species diversity. Our hypothesis
was that development of BZ-resistance should result in a decrease of species
diversity due to the loss of susceptible species after anthelminthic treatment.
Results : We found that goats housed during winter, after anthelminthic treatment,
increased BZ-resistance development. When goats went back on pastures in
spring, contamination was essentially realised by resistant larvae which survived
after anthelminthic treatment. Effects of anthelminthic treatments on species
diversity seemed to be more complex. Species diversity decreased when all
species of the community were susceptible or when BZ-resistance was appearing
in only one species among the community. Species diversity was then reduced,
due to the loss of the less abundant species in one case or to the elimination of
susceptible species in the other case. There was no species diversity decrease after
anthelminthic treatment, in resistant communities. This is due to the preservation
of each species which acquired BZ-resistance.

Acknowledgement : This work was supported by a PhD grant from INRA and
“Bureau des Ressources Génétiques”.

a.1.06 EVOLUTION OF THE BENZIMIDAZOLE RESISTANCE IN A
POPULATION OF TELADORSAGIA CIRCUMCINCTA
SUBMITTED TO DIFFERENT ANTHELMINTHIC
TREATMENTS.

Leignel, V.!, Humbert J.F.2 & Cabaret, J.!

1: INRA, Station P.A.P., 37380 Nouzilly, France.
2: INRA, Station S.H.L., 74203 Thonon, France.

Background: To find new strategies of control for benzimidazole-resistant
populations, we have tested different protocols of treatment based on the use of
Fenbendazole (Bz) and Levamisole (Lev), alone or alternatively. These tests were
performed on a population of Teladorsagia circumcincta which is in temperate
climates, a highly prevalent nematode of the small ruminants.

Methods: Four groups of ten of animals were placed on four contiguous pastures,
contamined beforehand with a T. circumcincta population in which the proportion
of resistant worms (rr) was 0.25, susceptible heterozygous (rS) 0.50, and
homozygous worms (SS) 0.25. Four treatment protocols were tested on these
pasture: (1) control (without treatment), (2) only Lev treatments, (3) only Bz
treatments, (4) Bz and Lev alternatively. The estimation of the mutant resistant
proportions was realised using PCR at different periods of the year. '
Results: After a year of experiment, it appeared that the proportions of resistant
worms did not vary on paddocks 1 and 2. On the paddock 3, a very strong
increase of the resistant worm proportion was observed, while only a light
increase of the proportion was recorded on the paddock 4 in which two
anthelminthics were alternatively used.

Conclusion: A pursuit of these protocols is planned for a second grazing season
50 as to confirm or infirm the results observed during the first year.
Acknowledgements: The financing of the study by the Region Centre is
gratefully acknowledged.

INHERITANCE OF IVERMECTIN RESISTANCE IN A
FIELD ISOLATE OF TRICHOSTRONGYLUS
COLUBRIFORMIS

RM. Gopal, W.E. Pomroy, D.M. West and D.J. Garrick
institute ot Veterinary, Animal and Biomedical Science, Massey University,
Palmerston North, New Zealand

Background: An ivermectin resistant isolate of Trichostrongylus
colubriformis was isolated from a goat farm in Northland, New Zealand. This
is the first physical identification of such a field isolate worldwide. This isolate
was found to be equally infective for sheep and ivermectin resistance was
confirmed in sheep. For this trial, this field isolate was passaged three times
through goats, once with single dose of ivermectin and twice with a double
dose of ivermectin. The aim of this trial was to investigate the heritability of
this isolate, in particular, whether it is a dominant single trait as found with
other ivermectin-resistant isolates of related nematodes.

Method: Three lambs were infected with 25000 larvae of ivermectin-resistant
larvae (89% Trichs, 11% Ostertagia) and three other lambs were infected with
25000 larvae of ivermectin susceptible strain of T. colubriformis. Thirteen days
post infection (DPI), all the lambs except one lamb with susceptible strain (SS)
were killed. Immature adult T. colubriformis worms were recovered and
transferred surgically into another three lambs as follows: Resistant
malesxResistant females (RR), Susceptible malesxResistant females (RS(M)),
Resistant malesxSusceptible females (RS(P)). Larval development assays
(LDAs) were conducted on 23, 27, 31 and 35 DPI using ivermectin. The
experiment was repeated in the following year.

Results: The LDs, values of RS(M) and RS(P) were slightly less than those of
RR and greater than those of SS suggesting that ivermectin resistance in T.
colubriformis is inherited as an incompletely dominant character.

Conclusions: Ivermectin resistance in T. colubriformis is inherited as an
incompletely dominant character.

a.1.08



a.2.01-04 Pathology of parasite infection

a.2.01 MANAGEMENT OF THE NEUROPATHOLOGY OF
AFRICAN TRYPANOSOMOSIS
Rodgers. J.", Kennedy, P.G. E , Jennings, F.W.", Bradley, B.",
Eckersall, P.D.!, Williams, A.2 ', Murray, Max',

Departments of Veterinary Clinical Studies', Veterinary Pathology® and
Neurology®, University of Glasgow, Glasgow
Background: The protozoan parasites Trypanosoma brucei spp can infect
animals and man resulting in major disease problems. This species is highly
invasive affecting all tissues including the CNS causing pathological changes that
lead to severe neurological consequences. The CNS pathology can be
exacerbated by trypanocidal drug treatment, a consequence believed to be related
to subcurative therapy. This study investigated the pathogenesis of the CNS
reaction and identified novel methods of managing the inflammatory response.
Method: A mouse model simulating all phases of African trypanosomiasis was
used in this study. Histological and immunocytochemical staining methods
together with RT-PCR were employed to map the kinetics of the
neuropathological changes and cytokine production within the brains of
T.b.brucei -infected mice subject to various chemotherapeutic regimens.
Results: At day 7 post infection, mRNA transcripts for TNF-o and IL-6
appeared although no neuropathological changes were found. IL-1a was
constitutively expressed. By day 14 post infection astrocyte activation and some
CD4 and CD8 cell infiltration were apparent. Treatment with eflornithine, an
omnithine decarboxylase inhibitor, both prevented and ameliorated the )
neuropathology while the substance P receptor antagonist, RP-67,580 reduced
the inflammation but could not prevent its onset.
Conclusion: These findings could lead to novel treatments for trypanosomosis
and other inflammatory mediated CNS conditions.
Acknowledgement: We wish to thank the Sir Jules Thorn Charitable Trust for
financial support of this project

a.2.03 MORPHOLOGICAL CHANGES INDUCED BY ADULT
OSTERTAGIA CIRCUMCINCTA
Simpson, H. V., Scott, L. Simcock, D.C., Reynolds, GW. &
Pomroy, W.E.
Massey University, Private Bag 11-222, Paimerston North, New Zealand
Background: The presence of adult worms, either following larval infection or
direct transfer from donor sheep, raises abomasal pH and serum gastrin and
pepsinogen levels and causes mucous cell hyperplasia and loss of parietal cells in
non-nodular areas. This study aimed to relate functional impairment after
infection to morphological changes in a series of gastric biopsies.
Methods: Fundic biopsies were obtained by endoscopy through surgically
implanted abomasal cannulae before and at 1-2 day intervals after infection with
either 40,000 L3 or 18,000 adult O. circumcincta. Sheep receiving adult worms
were treated with ivermectin 12 days after adult worm transfer and studied for a
further 8 days. Epithelial cell abnormalities and inflammation were scored on
scales of 1-4 of increasing severity. Abomasal pH and serum gastrin and
pepsinogen were estimated twice daily.
Results: Raised abomasal pH and serum gastrin and pepsinogen, accompanied
by parietal cell loss and inflammation, were apparent within 1 day of adult worm
transfer or 5-6 days after larval infection. Over 12 days when adult worms were
present, median scores for epithelial cell changes and inflammation were 3.0 and
2.25 respectively, significantly. different from control sheep (P<0.001). Although
abomasal pH began returning to normal almost immediatly, morphological
changes did not resolve in the 8 days following drenching.
Conclusions: Adult worms caused almost immediate generalised parietal cell
loss and inhibition of acid secretion. The physiological effects were rapidly
reversible after worm removal, implicating worm chemicals as mediators.
Acknowledgments: We wish to thank the C. Alma Baker Trust and
E.&C.Thoms Bequest for financial support.

a.2.02 EXCRETORY/SECRETORY PRODUCTS OF HAEMON-
CHUS CONTORTUS SUPPRESS STIMULATION OF
PARIETAL CELLS BY INHIBITING SECRETORY ACTI-
VITY OF ENTEROCHROMAFFINE-LIKE (ECL) CELLS

Hertzberg', H., Lindstrém?, E., Chen? D., Hakanson?, R.

Institute of Parasitology', University of Zurich, Switzerland; Institute of
Pharmacology?, University of Lund, Sweden.

The pathophysiology of haemonchosis in sheep includes a decreased
secretory capacity of the acid producing stomach (abomasum). This
functional impairment is currently explained by a destruction or loss of
differentiation of functional parietal cells in the fundic part of the aboma-
sum. The aim of the study was to investigate possible interference of
parasite derived excretory/secretory (e/s) products with the pathway
regulating acid secretion. Under physiological conditions proton secre-
tion of parietal cells is stimulated by histamine released from entero-
chromaffine-like (ECL) cells in the fundic mucosa. Therefore, ECL cells
were cultivated in vitro and then challenged with e/s products of adult H.
contortus. Their secretory capacity was measured by determining basal
and gastrin-stimulated pancreastatin secretion. Both, basal and
stimulated secretion were significantly inhibited in the presence of the
els products in a dose-dependent manner. The results indicate, that
adult H. contortus may change their microenvironment by suppressing
acid secretion which most likely improves their survival in the host. This
strategy represents a classical example for active interference of
parasites with regulatory pathways of the host.

a.2.04 EFFECT OF A ASCARIS SUUM REINFECTION ON
LAMBS.
lDublnsky, 2S\ncky, lepicer, 1, 'Vasilkova, Z.,
Levkut, M., Snabel, V.

'Parasitological Institute SAS, Hlinkova 3, 040 01 Ko3ice
3University of Veterinary Medicine, Komenského 73, 040 01 Kofice,
Slovak Republic

Fertilization of the ruminant pastures with Ascaris swum -
contaminated pig slurry poses a risk of infection to nonspecific hosts.
Change in the organism were studied on two groups of four-month-old
lambs infected for 23 days with a daily dose of 100 or 1000 infective
Ascaris suum eggs. The lower infective dose elicited no clinical changes in
the lambs. The higher infective dose caused dispnoe on days 9-20 and
eosinophilia on days 14-28 post infection. Day 19 after the last infection
marked an insignificant lymphocytic infiltration in the area of bile ducts and
major blood vessels in the liver of both the animal groups. Numerous
disseminated grey nodules, 1-2 mm in size were observed in all pulmonary
lobes. Histologically they consisted largely of lymphocytes.
Immunohistochemically, CD;* cells were mainly observed in these
lymphoid nodules. Lambs infected with the higher dose exhibited a marked
peribronchiat tymphocyfic infiltration reaching even interalveolar septa.
Lambs examined on day 33 after the last infection showed only sporadical
grey pulmonary nodules, but pale greyish foci were observed. Like in pigs,
migrating Ascaris suum larvae in the organism of nonspecific hosts elicited
inconspicuous clinical manifestations and pathomorphological changes
characteristic of verminous pneumonia.



a.2. 05—08 IL7 munity against helminth infections

a.2.05 B#-f:umty to Strongylus vulgaris Involves a Type 2
Cytokine Response

Klei'?, T.R., Vanderheyden!, C., Pourciau!, S., Chapman?,

M.R., Moore!, R.M,, Taylor!, H.W. and Horohov!, D.W.
!School of Veterinary Medicine and 2Louisiana Agricultural Experiment
Station, Louisiana State University, Baton Rouge, LA 70803 USA

A Type 1 cytokine response involves the production of
interleukin (IL)-2, interferon-gamma and tumor necrosis factor-ct and is
characteritic of cell-mediated immunity directed against intraceliular
parasites. A Type 2 response is characterized by the production of IL-4, IL-5,
IL-10 and IL-13 and typifies the humoral immune and cellular response
generated against helminth parasites. While these dichotomous responses
have been well described in various murine models for infectious disease, the
possible role of Type 1 and Type 2 cytokine responses in other species
remains unclear. We have addressed the possible contribution of these
responses in equids using the Strongylus vulgaris-naive pony model.
Immunization with radiation attenuated L, produces a strong protective
resistance to challenge infection which reduces larval burdens, eliminates
clinical signs of infection, and prevents colic. This protective immune
response is associated with both in sifu production of IL-4 in colonic lymph
modes (CLN) and peripheral blood mononuclear cells (PBMC) and an
anamnestic Type 2 cytokine response by CD4* T cells collected from both
sites. By contrast, parenteral immunization with somatic worm antigens with
RIBI adjuvant results in exacerbation of the lesions, lack of protection and a
Type 1 cytokine response both iz situ and by CD4* T cells isolated from CLN
and PBMC of vaccinated ponies.

a.2.07 PROTECTION IN YOUNG SHEEP VACCINATED

AGAINST HAEMONCHUS CONTORTUS IS IGE RELATED

Kooyman', F.N.1, Vervelde!, L., Schallig?, H.D.F.H.,

van Leeuwen', M.A.W. and Cornelissen', A.W.C.A.
Dept. Parasitology & Tropical Veterinary Medicine', Utrecht University,
PO Box 80.165, 3508 TD Utrecht, The Netherlands.
Fort Dodge Animal Health, Biological Research and Development?, PO Box 36,
1380 Weesp, The Netherlands
Background: Sheep under the age of 6 months are difficult to immunise to
Haemonchus contortus by natural infection or vaccination. IgE plays an
important role in immunity against helminths. Therefore, we investigated the
role of IgE in unresponsiveness after vaccination.
Method: Sheep 9, 6 and 3 months of age were vaccinated 3 times with 15 and
24 kD proteins obtained from excretory/secretory (ES) products of H. contortus
with DDA as adjuvant. 2 weeks after the last vaccination the sheep were
challenged with 20,000 L3 of H. contortus and worm counts were done 4 weeks
later. Age matched control sheep were only challenged. ES specific IgE and 1gG1
and total IgE levels were measured in serum and differential cell counts in blood
and abomasal tissue were made.
Results: The vaccinated 9, 6 and 3-months-old sheep had a reduction in worm
burden of 83, 77 and -34 % respectively. The IgG1 response of all the vaccinated
animals were high, independent of their age. However, the IgE response were high
in the vaccinated and protected 9-month-old sheep but absent in the vaccinated
and unprotected 3-months-old sheep. The 6-month-old were intermediate. The
peripheral blood eosinophils and mucosal mast cell counts were also higher in
the protected, older sheep than in the unprotected younger ones.
Conclusions: Increased serum IgE levels, eosinophilia and mucosal mast cell
hyperplasia, halimarks of the Th2 response, are observed in protected older
sheep but not in unprotected younger sheep.

a.2.06 THE EFFECT OF HOST ON DEVELOPMENT AND

INFECTIVITY OF T. COLUBRIFORMIS

2 LT. Pomroy', W.E, Charleston , W.AG,

Leathwick?, D.M.
Infectious Diseases and Public Health', IVABS, Massey University,
Palmerston North, New Zealand
AgResearch, Grasslinds®, Palmerston North, New Zealand
Background: ‘- A variation between hosts on the developmental success of
the free-living stages of trichostrongylid infections of sheep has recently been
demonstrated. These results suggested that eggs from less immune animals
had a higher developmental success. The objective of the present experiment
was to test this hypothesis on the common nematode 7. colubriformis.
Method: Immune and non-immune lambs were trickle-infected with T.
colubriformis. Faecal samples were analysed for FEC and developmental
success in faecal cultures. Blood samples were analysed for circulating
eosinophils and serum-I1gG to 7. colubriformis. At day 28 PI all lambs were
killed and worm burdens, worm lengths and in-utero egg counts were
determined. In an infectivity trial larvae from the abpve mentioned groups of
animals were used to infect an immunologically homogenous group of lambs.
At day 28 PI all lambs were killed and establishment rates determined.
Results: The groups differed significantly with regards to FEC,
developmental success, eosinophils and serum IgG. Worm burdens, female
worm lengths and in-utero egg counts were also found to differ significantly
between the two groups. However, the larvae obtained from the immune
and non-immune groups of animals did not differ in infectivity.
Conclusion: This study showed an effect of host immunity on the
development of eggs to third stage larvae of T. colubriformis.
Acknowledgements: Thanks to Shirley Calder and Barbara Adlington for
their technical assistance and to Meat NZ for their financial support.

a.2. 0 8§ CELLULAR IMMUNE RESPONSES OF BALB/C MICE
INFECTED WITH THE FILARIID
LITOMOSOIDES SIGMODONTIS
Taubert, A. & Zahner, H

Institute of Parasitology, Justus Lleblg University Giessen, Rudolf-
Buchheim-Str. 2, 35392 Giessen, Germany

Lit ides sigmodontis infected BALB/c mice allow - in contrast to all
other filariae-host systems - detailed analyses of immunological events. In
the current study BALB/c mice were infected with 80 L3 or 160 L. Spleen
cells isolated from infected mice were used in stimulation assays. The
mitogen Con A and parasite antigens were used as stimulants. Using the
method of semi-quantitative RT-PCR mRNA levels of IL-2 and IFNy as
Thl-associated cytokines and IL-4, IL-5, IL-10, IL-13 as Th2-associated
cytokines were determined throughout a period of 200 days p. i. Synthesis
of both Thl- and Th2-associated cytokines was stimulated by filarial
antigens during early prepatency in infected animals. Shortly before the
beginning of patency (day 45 p. i.) the transcription of IL-2-, IL-4-, IL-5-,
IL-13- and IFNy-mRNA was completely downregulated, accompanied by
an upregulation of the IL-10-mRNA transkription. These reactions tumed
out to be specific for filarial antigens as strong responses to Con A were
not affected. With the onset of patency the reactivity of T cells to filarial
antigens was restored with respect to transcription of IL4-, IL-13- and
IFNy-mRNA. These were also the predominant transcripts found after
specific stimulation in lymphocytes isolated during postpatency. Infection
with 160 L; resulted in a higher and longer lasting microfilaremia than
infection with 80 L3. However, the latter infection induced stronger
reactions compared with the heavier infection. These data show an
independant regulation of cytokines that does not fit in a general Th1/Th2-

_paradigm.
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a. 3_01 SEASONAL PATTERN OF ‘A POPULATION OF HORSE
STRONGYLES IN PORTUGAL*
Madeira de Carvalho' L., Afonso-Roque®, M.,Carvalho-Varela', M.
1Panssitology and Parasitic Diseases, Interdisciplinary Center for Research on Animal Health
(CIISA), Fac. of Vet. Medicine (FVM), Rua Gomes Freire, 1199 Lisbon Codex, Portugal; 2.
Veterinary and Animal Production Center, Institute for Scicntific Tropical Research (IICT), FVM,
Rua Gomes Freire 1199 Lisbon Codex, Portugal
Background: From January 1995 until May 1998 a study was performed on a group
of young horses (1-3 years) on pasture, harbouring a mixed natural infection of
strongyles. The animals were in a horse farm located in Ribatejo, 50 km far from'
Lisbon. The research aimed a better knowledge of the seasonal pattern of EPG peaks, '
L3 population in faecal cultures and L3 fluctuations on pasture, without interfering
with the normal deworming scheme, management and animal husbandry procedures.
Method: Faecal samples were collected on a pooled basis for EPG counts and
cultures. Herbage sampling was performed using the double W technique and the
collections were on a fortnightly (1995/96) and monthly basis (1997/98).
Results: There were 2 marked EPG peaks on Spring and Autumn: 4356 on April and
2921 on October. Summer values are lower but ranging in constant limits of 1730-
2867. Winter values are the lowest ones (January/February), but December and
March EPG reached 2000. In the faccal cultures, several genera and species were
identified: Cyathostomum s.1., Gyalocephalus capitatus, Oesophagodontus robustus,
Poteriostomum, Strongylus equinus, S. edentatus, S.vulgaris and Triodontophorus.
The predominant genus was Cyathostomum s.l, which prevalence/culture/month
ranged 77-100%, with an aproximate global prevalence/year of 98-100%. The main
peaks of L3 on pasture were recorded on May, and in the months from' October till'
January. This last period showed the highest values of L3/kg dry herbage.
Conclusions: The main seasons for horse infection in Portugal are Spring and
Autumn/Winter, specially in those months with a heavy rainfall and higher relative
humidity (RH). Start and end of Winter, when compared to northern countries, may
be critical in what concerns the host infection since EPG output is superior to 2000
and coincides with high levels of rainfall and RH, together with poor feed intake in the
pasture during this season.
#Rescarch funded by CIISAJF

ion for Scicnce and Technology FMV (Project 8. Strongylosis)

a_3-03 A NOVEL CONTROL STRATEGY FOR HORSE
CYATHOSTOMES USING MOXIDECTIN
Jacobs', D.E., Hutchinson!, M.J.

The Royal Veterinary College’, University of London, Hatfield, Herts AL9
7TA, UK.

Background: Anthelmintic strategies for preventing equine cyathostomosis aim
to maintain low pasture contamination by controlling faecal egg output.
Method: Study I: the cyathostome egg re-appearance time (ERT) was
measured in naturally infected horses given a single dose of moxidectin 2%
equine gel (0.4 mg/kg) (MOX) on day 0, at 3 stables in SE England. Pyrantel
(PYR) treated controls were included. Study 2: 82 naturally infected horses at 6
stables were allocated to MOX and PYR groups grazing together on
contaminated pastures. MOX was given every 91 days (Jul, Oct, Jan, Apr);
PYR when 50% of group had faecal egg counts (FECs) 2 200 epg. FECs were
monitored each month and larvae cultured and identified at start of study.
Results: Study I1: FECs in MOX were below limit of detection (50 epg) up to
and including day 84; 3% of horses had FECs of 50 epg at day 98. Study 2:
98% of samples collected over 12 months from MOX group had zero FECs. No
eggs were detected at any time after the start of the study in 85% of MOX
horses. Just one animal was positive more than once, a foal with counts of 50-
450 epg. Otherwise, only one FEC >50 epg was recorded in the MOX group.
In both studies: controls confirmed exposure to challenge. 66% of PYR FECs
were positive in Study 2. >99% of cultured larvae were cyathostomes.
Conclusion: The prolonged ERT of MOX indicated that treatment at three-:
monthly intervals should prevent eggs being dropped onto the pasture thereby
fulfilling the control objective. This was confirmed in the field experiment.

a.3.02 STRONGYLE INFECTIONS OF HORSES IN SWEDEN

Osterman Lind!, E., Héglund', J., Ljungstrém'?, B.-L.,
Nilsson™, 0. & Uggla!, A.

1 Department of Parasitology (SWEPAR), Swedish University of Agricultural
Sciences and National Veterinary Institute, P.O. Box 7073, S-750 07 Uppsala,
Sweden )

2 Swedish Animal Health Service, P.O. Box 9003, S-291 09 Kristianstad, Sweden
Objective: A survey was carried out to determine the occurrence of strongyle egg
positive horses in Sweden and investigate the influence of geographic location,
type of farm, herd size, horse age and pre-sampling treatment on the output of
strongyle eggs.

Methods: During the first quarter-of 1995 faecal samples from 1183 horses on
110 farms in different regions of Sweden were examined by McMaster technique
for strongyle eggs. Larval cultures were performed to identify farms infected with
Strongylus vulgaris. In connection with sampling a questionnaire on herd size,
horse identity, age and anthelmintic usage was completed by the horse owner.
Results: In total 922 (78%) individuals were found to shed strongyle eggs and 15
(14%) of the farms had at least one horse infected with S. vulgaris. The output of
strongyle eggs was highest in young horses from stud farms in the south of
Sweden. Horses treated with ivermectin in the previous autumn showed
significantly lower EPG values than untreated horses and those treated with
pyrantel pamoate.

Conclusion: It appears that problems with strongyles are most likely to occur at
stud farms in the south of Sweden. Despite frequent usage of anthelmintics,

S. vulgaris is still a parasite that deserves attention in Sweden.
Acknowledgement: Financial support was obtained from the Swedish Horse
Race Totalisator Board (ATG) and Agria Insurance Co, Stockholm, Sweden.

a.3.04 ALTERNATIVE METHODS FOR HELMINTH PARASITE
e CONTROL IN WORKING DONKEYS IN SOUTH AFRICA
Matthee', S., Krecek', R. C. & Guthrie’, A. J.

'Department of Veterinary Tropical Diseases, ?Equine Research Centre, Faculty of
Veterinary Science, University of Pretoria, Onderstepoort 0110, South Africa.
Background: In South Africa most donkeys are worked by resource-limited people
who are unable to purchase dewormers. Donkeys harbour a wide variety of worms
and most of them can adversely affect the host's health. Thus, there is an urgent need
for altemnative control strategies for helminth parasites in this host.

Method: Data was collected from 24 male and female donkeys for 15 months
(October 1997 to January 1999) at Onderstepoort. The animals were allocated to 8
camps (ie 3 animals/camp). Four management systems, with repeats, were tested:
control, monthly faecal removal, prewinter (May) deworming and monthly faecal
removal with a prewinter deworming. Faecal samples, blood samples, body
condition scoring and live weights were recorded monthly from each animal.
Herbage samples were collected from the camps, washed and the third-stage larvae
(Ls) separated, identified and counted using standard techniques.

Results: The most abundant worms were cyathostomes, Strongyloides westeri,
Strongylus edentatus, Strongylus vulgaris and Trichostrongylus cocei. During the
summer rainfall months (October - March) there was a significant difference

(p < 0.1) between the numbers of Ls per kg dry matter recovered from the camps
with faecal removal as opposed to the control camps (no faecal removal). During the
lower rainfall months the numbers of L3 per kg dry matter decreased in all the camps.
Conclusion: This data suggests that regular faccal removal from grazing areas could
be an effective means of reducing worm burdens, improving the health of donkeys
and therefore performance and work output.
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a.3.05 TRYPANOSOMOSIS IN HORSES AND DONKEYS IN
THE GAMBIA
Faye, D.!, Pereira de Almeida', P., Goossens, B?, Osaer, S?,
Ndao, M.! & Geerts, S.!

1. Institute of Tropical Medicine, Nationalestraat 155, B-2000 Antwerpen,
Belgium
2. International Trypanotolerance Centre, PMB 14, Banjul, The Gambia

In order to study the prevalence and incidence of trypanosomosis in horses
and donkeys in the Gambia, a survey was carried out in two regions,
Niamina East with a high and Bansang South with a low to moderate
. tsetse challenge. Eleven horses and 67 donkeys were sampled monthly
from August 1997 till September 1998. The blood samples were examined
using the buffy coat (BC) method and PCR. Three primer sets were used,
specific for either T.vivax (TVW), T.congolense (GOL) or T.brucei
(ORPHONS)).
The BC results showed that the prevalence (August 1997) and the average
monthly incidence (Sept. ‘97 - Sept. ‘98) of trypanosome infections in
horses (45.5 and 16 % respectively) were significantly higher than in
donkeys (6.2 and 9 % respectively). Using PCR the number of positive
cases was 7 times higher than using the BC. T.congolense was the most
frequently observed species, followed by T.vivax and T.brucei. This study
confirms earlier observations by other authors that donkeys, which are
exposed to a similar tsetse challenge as horses, are much less infected with
trypanosomes than the latter.

a 3 07 A SEROEPIDEMIOLOGICAL CASE - CONTROL STUDY
s OF NEOSPORA CANINUM INFECTION IN BELGIUM
De Meerschmanl.E., Czaplicki2, G., Focant!, C., Manteca?, C.
Leclipteux!, T., Lossonl, B.

1 Laboratory of Parasitology and Parasitic Diseases, Faculty of Veterinary
Medicine, University of Li¢ge, B43 Sart - Tilman, B - 4000 Li¢ge, Belgium.

2 Centre de Dépistage des Maladies Animales, Avenue A. Deponthitre,

40, B - 4431 Loncin, Belgium.

Background : Neospora caninum is a recently described tissue - cyst
forming parasite which causes fetal and neonatal mortality in livestock and
companion animals. A case - control study was conducted in cattle to assess
the potential impact of N. caninum as an abortifacient in Belgium.

Methed : The study was conducted in the province of Li¢ge (Belgium) during
the winter 1997. 370 sera from aborted cows were taken by local practionners
within 24 h of abortion and constitued our case population. 341 control
samples (165 dairy cows and 176 beef cows) were collected by a systematic
sampling in the population of cows above 2 years of age (annual brucellosis
screening). Sera were tested with both a commercial ELISA and a home

made IFAT (dilution of sera 1/200).

Results : A very good agreement was found between the commercial ELISA
and the home made IFAT (Kappa = 0.94). The N. caninum prevalence was
significantly higher in case cows (17.5 % IFAT, 18.6 % ELISA) than in
control cows (6.4 % IFAT, 7.5 % ELISA). The estimated odds ratio was

3.09 (IFAT) or 2.98 (ELISA). The attributable proportion was 11.9 % (IFAT)
or 12.2 % (ELISA). The attributable proportion in the exposed population was
67.6 % (IFAT) and 65.5 % (ELISA). The N. caninum seroprevalence was
significantly higher in beef cows (10.8 %) than in dairy cows (3.6 %).
Conclusion : N. caninum should be considered as a major cause of abortion
in Belgium. The seroprevalence in beef cows is significantly higher than in
dairy cows (unexpected observation considered published litterature).
Acknowledgment : This work was supported by a grant (grant 5774 A)
from the Ministry of Agriculture, Belgium. Our thanks to Dr D. Buxton
(Moredun Institute, Scotland) who provided us with the NC - 1 strain.

OVINE THEILERIOSIS IN SADI ARMIA
a.3.06 " Aeazy | OM.E., Mei T.M. and assef, HY>

Faculty of Veterinary Mdicine, Zagazig Wniversity, Zagazid, NWRU-3,.Caird
(Egypt) and Veterinary Diagnostic Laboratory, Bureida, (Saudi Pmbiaﬁ
Background:- sheep production is an important part of Saudi Arabian agriculture
and culture. Lamb and Mutton are the preferred meat of Saudi consumers, and sheep
play an important role in social and religious events.:Production is affected by
a nurber of problems, including tickborne diseases. Little, however, is known
about such diseases, reason Wy a survey was carried out among local sheep in the
westemn (Jeddah) and central (Bureida) part of Saudi Arabia, during March-
Octaber 119:5 o .

Method: survey was carried out at Veterinary Diagnostic Laboratory.
attended for treatment or autopsy were examined for ticks, aubloodaﬂm
node satples were collected. A total of 305 blood satples- and 61 1ymph node
smears were stained with Giemsa and examined for parasites.

Results: Theileria spp were found in lymph node smear.of 1 out of 36 sheep in
Jeddah and 6 aut of 25 sheep in Bureida. Based on the clinical signs of the
affected sheep, and on the morphology of the schizont, the causative species was
considered to be T. hirci. ™o out of the infietted:sheep-showed:clinicil: Signs
typical for ovine theileriosis. Ticks, were found in relatively low nimbers on
17/180 and 26/125 in respectively Bureida and Jeddah. All Theileria infected
sheep carried Hyaloma impeltatum ticks except one that carried H. anatolicum.
Conclusion: The occurrence of malignant theileriosis in the Middle East is well
known, although not specifically recorded in central Saudi Arabia. H. anatolicum
is generally considered the vector. Although transmission through H. anatolicum
can riot be excluded, the finding ofH. impeltatum (and not H. anatolicum) on

the majority of infected animals may indicate a role of H. impeltatum in the
transmissian of T.hirci in small ruminants on the Arabian peninsula.
(ch'nilethrmt: Asthors thank Dr. Schillhom van Veen, the World Bank for his
interest.

a.3.08 EFFICACY OF FLUAZURON AGAINST INFESTATIONS
one WITH ARGENTINEAN B. MICROPLUS
Citroni', D., D'Agostino’, B.I,, Martin?, S., Schmid’, H.R.
Junquera’, P. )
! GELAB ( SENASA) Tucumén 947, Corrientes, Argentina
*Novartis AH Inc., Postfach, 400 2 Basel, Switzerland
3 Vetparcs GmbH, Restelbergstr. 16, 8044 Zirich, Switzerland.
Background: Fluazuron, an new IGR, has shown high efficacy against Australian
strains of Boophilus microplus when applied at a dose rate of 1.5 mg/kg bw. Latin
American strains of B. microplus are known to be larger and heavier than
Australian ones and their control requires a higher dose. An in-vivo trial was
carried out with an Argentinean strain to evaluate the efficacy and the persistence
of the Latin American dose rate of 2.5 mg/kg bw.
Methed: To evaluate the efficacy twenty Hereford calves were artificially
infested (3 times a week, from day -6 to day 18 post treatment). Ten calves were
treated with a 5% ready-to-use pour-on formulation of fluazuron at a dose rate of
2.5 mg/kg bw. Engorged B. microplus females dropping from the animals were
collected until day 40 post treatment and subsequently analyzed for oviposition

“and egg viability. Efficacy was measured by calculating the percentage inhibition

of reproduction achieved by fluazuron on treated vs. untreated calves. To evaluate
the persistence, ten calves were artificially infested (3 times a week, from day O
until day 91). Five calves were treated with fluazuron as described before, and
dropping engorged female ticks were collected until day 95. Persistence was
measured by the number of days elapsed between treatment and dropping of the
first engorged B. micraplus females laying viable eggs.

~ Results: In the efficacy trial fluazuron achieved an inhibition of reproduction of

>99.9%.The persistence trial showed that the first engorged B. microplus female
tick laying viable eggs dropped on day 63 post treatment.

Conclusion: Fluazuron applied at 2.5 mg/kg bw efficiently control infestations
with Argentinean B. microplus ticks. Persistence lasts for about sixty days.
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a.4.01 SARCOCYSTIS DUBEYI - A NEW SARCOCYSTIS SPECIES
OF THE WATER BUFFALO

Huong, L.T.T." & Uggla, A2

! Department of Parasitology and Pathology, College of Agriculture and
forestly, National University of Ho Chi Minh City, Vietnam

Department of Parasitology (SWEPAR), National Veterinary Institute and
Swedish University of Agricultural Sciences, SE-750 07 Uppsala, Sweden

Background: Previously, three Sarcocystis species were described from the
water buffalo (Bubalus bubalis), namely, S. fusiformis (Raillet 1897) Bernard
and Bouche 1912, . Jevinei (Dissanaike and Kan 1978) Huong, Dubey and
Uggla 1997, and S. buffalonis Huong, Dubey, Nikkils and Uggla 1997.
Method: By means of light and transmission electron microscopy, the shape and
ultrastructure of thick-walled microscopical sarcocysts found in skeletal muscles
and oesophagus of water buffaloes slaughtered in Vietnam were studied.
Results: Sarcocysts ultrastructurally distinct from those of previously described
Sarcocystis species of the water buffalo were detected. The new species was
named S. dubeyi Huong and Uggla 1999. Sarcocysts were 60-600 pm long and
60-200 pm wide with a 4.5-9 pm thick cyst wall consisting of tightly packed,
palisade-like villar protrusions containing longitudinally oriented microfilaments.
The definitive host of S. dubeyi was not established.

Conclusion: Four Sarcocystis species are now recognised in the water buffalo,
namely, S. fusiformis and S. buffalonis forming macroscopically visible
sarcocysts, and S. Jevinei and S. dubeyi forming microscopic sarcocysts.
Acknowledgement: The study was financially supported by the International
Foundation for Science (IFS).

a_4_03 TRANSPLACENTAL TRANSMISSION OF BABESIA
EQUI'IN HORSES: THE RULE RATHER THAN THE
EXCEPTION?

Lewis', B.D., Penzhorn', B.L. & Allsopp?, M.T.E.P.
Department of Veterinary Tropical Diseases', Faculty of Veterinary
Science, University of Pretoria, Private Bag X04, Onderstepoort, 0110,
South Africa
Molecular Biology Section®, Onderstepoort Vet. Institute, South Africa
Background: Abortion due to Babesia equi, a major problem in
Thoroughbred breeding in South Africa, is assumed to occur whenever the
parasite crosses the placenta. We attempted to ascertain whether carrier
mares could give birth to infected but clinically normal foals.

Method: A newly developed DNA probe was used to confirm the presence

of B. equi parasites in the spleens of 6 foetuses that were mechanically

aborted from known parasite carrier mares between 4 and 7 months of
gestation, and in blood samples collected from 7 healthy new-born foals of
known carrier mares. The progress of congenital B. equi infections was
followed in 3 foals born in a tick-free facility and kept there with their
dams for 2-3 weeks.

Results: The probe detected B. equi in all 6 foetuses and in all 7 new-born

“foals. The probe further detected B. equi in the blood of the 3 foals from
birth to termination of the trial, thus demonstrating the persistence of
congenital infections, at least to 3 weeks post partum, even in the presence
of colostral antibodies.

Conclusions: We conclude that transplacental transmission of B. equi in

carrier mares is the rule rather than the exception, and that it probably

takes place during the first 4 months of gestation. Unfortunately, we are no
closer to understanding the processes which may lead to abortion.

a'4. 02 CHARACTERIZATION OF CRYPTOSPORIDIUM
PARVUM-LIKE PARASITES IN FEEDLOT STEERS
Ralston', B., McAllister, T.A., Reynolds® J., Kennedy’, L.,
Morgan* U, Buret', A.G., Olson', M.E.

!Gastrointestinal Sciences and *Immunology, Faculty of Medicine, University
of Calgary, Calgary; *Agriculture and Agrifood Canada, Lethbridge, Albe
“Murdoch University, Murdoch, Australia. -
Background: Cryptosporidium parvum is frequently observed in young calves
but is rarely observed in older cattle. Chronic shedding of large numbers of
Cryptosporidium parvum-like protozoan parasites were recorded in 5% of
feedlot steers. :
Methods: Oocyst excretion patterns were recorded for over 2 years. The
immune status and virus exposure of cattle was evaluated by performing CBC,
serology and lymphocyte typing (fax scan). Morphological features of the
parasite and host tissue reactions were determined by histology and by light
and electron microscopy. The parasite was cultured in vifro and
immunosuppressed rats were challenged with the parasite. Ribosomal DNA
sequences were compared to other Cryptosporidium isolates.

Results: Cryptosporidium-infected cattle had a normal immune function and
no viral infections (BVD, IBR, BLV, BIV). These cattle shed large numbers
of oocysts (10°— 10°/g) for up to 2 years. The parasite had morphological and
pathological features of C. parvum but was genetically similar to C. muris.
Conclusion;: Feedlot and adult range cattle can be infected with a
Cyrptosporidium parvum -like coccidian parasite. It’s significance is yet to be
determined. ' i
Acknowledgements: Natural Sciences and Engineering Research Council,
Alberta Agriculture Research Institute.

a 4 0 4 CHALLENGE INFECTION OF PRENATALLY
SCHISTOSOMA JAPONICUM INFECTED PIGLETS
Johansen', M.V., Begh?, H.O., Nansen’, P., Christensen', N.@.

:'Danish Bilharziasis Laboratory, Jegersborg Alle 1D, DK-2920 Charlottenlund,
‘Denmark; *Danish Centre for Experimental Parasitology, The Royal Veterinary

and Agricultural University, Ridebanevej 3, DK-1870 F rederiksberg C,Denmark.
Background: The current knowledge on congenital schistosomiasis is very
scarce, hence, the aim of the study was to investigate the impact of a prenatal
Schistosoma japonicum infection on the establishment and fecundity of a
postnatal challenge infection.
Methods: Twenty piglets were used of which 10 were prenatally infected with S.
Jjaponicum. Group A (5 pigs) received a challenge infection with S. japonicum
upon the prenatal infection (prenatal+challenge); group B (5 pigs) was followed
without intervention (prenatal control) and the group C piglets (10 piglets), bom
by unexposed sows, were given a challenge control infection (challenge control).
The study lasted 11 weeks after the challenge infection and variables included:
worm burdens, tissue egg counts as well as pathological examination.
Results: Worm establishment and tissue egg counts were significantly higher in
group A as compared to the two other groups. Additionally, worm establishment
was significantly higher in group C compared to group B. No difference in worm
fecundity was seen comparing the 3 groups. Liver pathology (periportal + septal
fibrosis) was most severe in group C compared to the other groups whereas egg
induced lesions in the gut mucosa were comparable between the 3 groups.
Cenclusion: A prenatal Schistosoma japonicum infection in piglets did not
prevent establishment of a homologous challenge infection, neither did it reduce
worm fecundity. However, the challenge infection did not cause additional
pathology.
Acknowledgment: The Danish National Research Foundation funded this study.
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a.4.05 THE EFFECT OF EXPOSING SOWS TO ASCARIS SUUM

ON WORM DISTRIBUTIONS IN THEIR PIGLETS
Boes!, J., Medley'?, G., Coates'?, S., Eriksen', L., Roepstorff', A. &
Nansen', P.

! Danish Centre for Experimental Parasitology, The Royal Veterinary and

Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark

? Department of Biological Sciences, University of Warwick, Coventry CV4 7AL,

United Kingdom

Background: While it has been shown that immunity against migrating Ascaris
suum larvae can be transferred from sows to piglets, the effect of maternal exposure
on development of patent Ascaris infections in piglets is unknown. Duration of
exposure has recently been shown to influence worm distribution.

Method: Sows were exposed to 4. suum trickle infection before and during
gestation (6 months) or during gestation only (3 months). Piglets born to the
exposed sows or to helminth naive control sows were infected with low doses of
Ascaris eggs within the first week of life, and stayed with the sows for 10 weeks,
whereafter worm burdens were recorded at necropsy.

Results: Worm burden distributions in piglets from both exposed and control sows
were overdispersed, but the shapes of the distribution curves were significantly
different. Short-term exposure of sows resulted in a higher number of lightly
infected piglets compared to controls, while the majority of piglets from long-term
exposed sows harboured light to moderate worm burdens. A non-linear relationship
was found between prevalence and mean 4. suum worm counts in piglets from both
exposed and control sows.

Conclusion: The duration of exposure of sows to 4. suum infection influenced
worm distributions in their piglets, reducing parasite aggregation.
Acknowledgement: This study was supported by the Danish National Research
Foundation.

a.4.07 BEHAVIOURAL DIAPAUSE IN RHIPICEPHALUS
APPENDICULATUS (ACARI: IXODIDAE).
Madder, M., Speybroeck, N, Berkvens, D. & Brandt, J.

Institute of Tropical Medicine, Department of Animal Health, Nationalestraat
155, B-2000 Antwerpen, Belgium.

Introduction: Rhipicephalus appendiculatus is the most important vector of the
protozoan Theileria parva, the causative agent of East Coast fever (ECF). In
southern Africa with monomodal rains, the ticks life cycle is synchronised with
the rainy season by means of a behavioural diapause in the adult stage. Because
of the impact on the epidemiology of ECF, diapause was studied in a variety of
tick stocks.

Method: Three laboratory stocks and four newly isolated field stocks of

R. appendiculatus were subjected to short (12:12 Light:Dark), intermediate
(13:11) and long day lengths (14:10) under laboratory conditions. Diapause
initiation, intensity and termination were determined with an in vitro assay.
Results: In ticks from eastern Africa (Kenya) diapause was completely absent
allowing a multivoltine life cycle. With increasing latitude diapause intensity,
induced by short day lengths, increased, becoming virtually obligatory in
Zimbabwe. Diapause termination was regulated by increasing physiological age
in Zambian populations. Zimbabwean ticks became active by exposure to an
increasing day length.

Conclusion: Diapause characteristics are stock specific and adapted to local
environmental conditions, to allow an optimal survival and reproduction of the
population. Probably this trait is under constant environmental selection and
modified if necessary.

a.4.06 ORAL TRANSFER OF ADULT ASCARIS SUUM TO PIGS
Jungersenl, G., Nansenz, P, Roepstorffz VAL & Eriksen® ,L.

'Danish Veterinary Laboratory, Biilowsvej 27, DK-1790 Copenhagen V.
?Danish Centre for Experimental Parasitology, *Dept. of Clinical Studies, Large
Animal Medicine, Royal Veterinary and Agricultural University, Billowsvej 17,
DK-1870 Frederiksberg C, Denmark.

Background: Attempts to establish patent intestinal A. suum infections under
experimental conditions are often in vain. Therefore information on the in vivo
reproductive biology of Ascaris and the effects of adult worms on the protective
immunity to reinfection has so far been very limited.

Method: A technique for oral transfer of adult worms to pigs was developed,
whereby infections with known numbers and sex of adult worms could be
attained. This method was used to study the egg production of female worms
with or without presence of adult male worms, and to study the effects of
intestinal adult worms on the host resistance to reinfection.

Results: Of a total of 310 female and 148 male worms transferred to 48 pigs,
46% of the females and 42% of the males were recovered from the small
intestine 5-8 weeks after transfer. Female worms transferred to previously
parasite-naive pigs ceased producing eggs 2-3 weeks after transfer. However,
these females readily resumed excretion of fertilised eggs a few days after oral
transfer of adult male worms. Presence of adult Ascaris in the small intestine
was found to be without influence on the host response against migrating larvae
and had no effect on the survival of larvae from a single challenge inoculation.
This was found irrespective of whether the challenged pig host was parasite-
naive or had been immunized previous to the transfer of adult worms.
Conclusions: These results show that egg production in Ascaris is dependent
on frequent mating, and that an existing patent Ascaris infection has little
interference with the establishment of new parasite generations in the pig host.

a.4.08 WAS OESTRUS OVIS FIRST A PARASITE OF GOATS OR
OF SHEEP? FACTS FOR FURTHER DISCUSSION.
Dorchies, P., Jacquiet, P., Duranton, C., Tabouret, G., Bergeaud, J.
& Prévot, F.
Ecole Nationale Vétérinaire, 23, Ch. des Capelles F-31076 Toulouse
An extensive study of Oestrus ovis in its natural hosts, sheep and goats, has
provided much information on differences between these hosts in their
relationships with O. ovis. In the field, the prevalence of O. ovis and the
parasitic burdens are usually higher in sheep than in goats. In the same way,
mast cells and eosinophils in the mucosz of the upper respiratory tract are
more prevalent in sheep than in goats. The clinical signs and lesions of
oestrosis are usually more severe in sheep than in goats. The higher
prevalence and greater impact of infestation in sheep could be linked, i.e., if
sheep harbour more larva, then humoral and cellular reactions are increased.
However, this simplistic argument requires deeper analysis. It is well known
that when a parasite is developing in a non-natural host, reactions are
stronger than in a natural one : the latter host tolerates the parasite better
because of the older established relationship between host and parasite. As it
has been demonstrated that goats appeared earlier on earth (1.5 million years
ago) than sheep (600,000 years ago), the following question arises: « Was
Oestrus ovis first a parasite of goats or of sheep? ». The answer is partly
given by RAPD of farval stages from sheep and goats : the average value of
Nei’s genetic distance is 0,08. Moeover, the artificial infection of goats is
possible only with L1 from caprine origin and not with L1 of an ovine strain,
whereas the artificial infection of sheep is possible with L1 from both sheep
and goats. It is possible that further observations will modify our knowledge
of the relationship of Oestrus ovis with sheep and goats : the latter could be
the original natural host and sheep only a secondary one.
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a.5.01 IgG AVIDITY - A TOOL TO ESTIMATE RECENCY OF
NEOSPORA CANINUM INFECTION
Bjorkman', C., McAllister’, M. & Uggla®, A.

"Dept. Ruminant Medicine and Vet. Epidemiology, SLU, Box 7019, SE-750 07
Uppsala, Sweden; 2Dept. Vet. Pathology, College of Vet. Medicine, Urbana,
1161802, USA; *Dept. Parasitology (SWEPAR), SVA/SLU, SE-750 07
Uppsala, Sweden

Background: Epidemiological data suggest that external or point source
Neospora caninum infections have been the cause of bovine abortion
outbreaks. However, the evidence is usually cirumstancial as sera are most
often not available from the time before abortion. The aim was to evaluate if an
1gG avidity ELISA could be used to differentiate between acute and chronic N.
caninum infections in cattle.

Method: An IgG avidity ELISA utilising N. caninum iscom antigen was used.
After antibodies were allowed to react with the antigen, low affinity antibodies
were eluted with urea. An avidity index was calculated by dividing the titres
with and without urea treatment.

Results: In experminentally infected calves the IgG avidity increased during
the course of infection. In a beef herd experiencing an abortion outbreak all the
aborting cows had low IgG avidities in serum collected within 1 month after
abortion. Further, the IgG avidity increased during the year following the
abortion outbreak.

Conclusion: The results indicate that the avidity ELISA can discriminate
between recent and chronic N. caninum infections, and that IgG avidity
measurements may be a valuable complement to standard IgG assays in
epidemiological studies of N. caninum in cattle.

a'5_03 PERFORMANCES OF RAPID DOCTOR TESTS
FOR THE DIAGNOSIS OF CANINE LEISHMANIASIS
Crevat, D.!, Rauer, M.! , Riera, C.2 and Portus, M.2
! Synbiotics Europe, 299 avenue Jean Jaures, 69007 Lyon, France
? University of Barcelona, av.Joan XXIII, 08028 Barcelona, Spain

Two new kits intended for the serological diagnosis of canine leishmaniasis
have recently become available to the veterinary profession for «in practice»
testing. These assays are based on either a rapid indirect ELISA format or the
rapid immunomigration technology and overall test implementation only needs
20 and 5 minutes respectively.

A trial was designed to compare the performances of tests with those of
well-established methods (indirect immunofluorescence assay and dot ELISA)
more expensive on time and equipment,

For this purpose, 150 sera were selected , including 70 sera collected from
Leishmania-infected dogs with various antibody end point titers in the
conventional tests. This panel also included sera from animals living in
leishmaniasis- free areas, from supposed non infected animals from endemic
leishmaniasis areas, and from dogs being infected with other confirmed
infectious diseases.

Roughly this study demonstrated a good agreement between the four
serological methods. Some samples providing discrepant results were further
tested by Western blotting and results will be fully reported and discussed
during the meeting

a.5.02 CONDITIONAL DEPENDENCE OF SEROLOGIC
TESTS FOR TOXOPLASMOSIS IN PIGS
Gardner, LA., & Hanson, T.

Department of Medicine and Epidemiology, School of Veterinary Medicine,
University of California, Davis, California, USA

Background: Dependence between the sensitivities and specificities of tests
when used in combination alters the gains expected in serial and parallel
testing schemes. To our knowledge, the extent and implications of
dependence for tests for parasitic diseases have not been evaluated.

Method: Pairwise sensitivity and specificity covariances were calculated for 5
serologic tests for toxoplasmosis in pigs: MAT, LAT, IHAT, ELISA and dye
test. Using data for the MAT and ELISA, a Bayesian approach with the Gibbs
sampler was used to determine whether similar estimates could be obtained
using both tests in 3 populations of different prevalence and no “gold
standard” information. Mean estimates and 95% confidence intervals were
determined.

Results: The analysis indicated positive sensitivity and specificity covariances
from 40 - 100% and from 30 - 70% of their maximum values, respectively. All
covariances were significantly (P< 0.05) different from 0. The Bayesian
approach yielded mean estimates that were within 5% of the true values and
the confidence intervals bounded the true values. ]

Conclusion: The moderate dependence in test sensitivities for toxoplasmosis
means that use of multiple tests in parallel will not yield the gain in sensitivity
expected if tests were conditionally independent. We recommend that authors
evaluating multiple tests should report test covariances so that end-users can
be guided as to whether inclusion of more tests will substantially increase the
certainty of diagnosis or just the cost of testing.

a.5.04 EPIDEMIOLOGY OF PSOROPTIC SHEEP SCAB:

SERODIAGNOSTIC AND MOLECULAR ASPECTS

Ochs', H,, Mathis', A. & Deplazes’, P.

Institute of Parasitology’, University of Zurich,

Winterthurerstrasse 266a, CH-8057 Zurich, Switzerland
Sheep scab caused by Psoroptes ovis was increasing in recent years in Switzer-
land despite compulsory control measures raising the question of how this epizo-
otic disease is spreading. Subclinically infested sheep or other animal species
acting as reservoir hosts could play an important role. We have addresses these
questions by establishing an ELISA for the detection of specific antibodies
against psoroptic antigen aiming at improving the traditional diagnosis which is
based on clinical signs and the microscopical detection of mites in skin scrapings,
and by genetically characterizing mites from different host species from the same
area, Positive ELISA results appeared before clinical signs became obvious at
about 10 days after experimental infestation of 4 sheep. The specificity of the
test was 96% as assessed with 258 sheep from 36 flocks without proven scab.
The sensitivity was 100% with 31 sheep with parasitologically proven infestation
and 94% with 117 sheep with clinical symptoms from 18 naturally infested
flocks. We detected 26 seropositive sheep among 42 clinically inconspicuous
animals from flocks with scab suggesting that asymptomatically infested sheep
could be responsible for the spread of psoroptic mites. Sequence analysis of the
ITS2 of tDNA of psoroptic mites from sheep and rabbits revealed two geno-
types. The 5 psoroptic isolates from natural outbreaks of sheep scab in Switzer-
land had the identical sequence as two laboratory isolates originating from sheep
from Ireland and the UK, differing in one nucleotide position (0.4% of 223 bp)
from the sequence of 8 isolates from naturally infested rabbits from Switzerland.
Therefore, psoroptic mites from sheep and rabbits are genetically closely related
but natural transmission between these two host species has to be considered as
epidemiologically not relevant in the investigated area.
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a. 5.05 MOLECULAR CLONING AND EXPRESSION OF A MAJOR
ANTIGEN FROM SARCOPTES SCABIET
Mattsson, J.G., Bergstrdm, K. & Nislund, K.

Department of Parasitology (SWEPAR), National Veterinary Institute (SVA),
P.0. Box 7073, S-750 07 Uppsala, Sweden

Background: Scabies or sarcoptic mange caused by the parasitic mite Sarcoptes
scabiei is a widespread highly contagious disease of animals and man. The
objective of this study was to isolate genes coding for immunodominant antigens
from S. scabiei for the use in serological screening of infected animals.

Method: A cDNA library was made and screened for clones expressing
immunodominant antigens. One cDNA clone was used for the construction of an
expression vector. After expression in Escherichia coli of the recombinant
antigen, the protein was purified and used in Western blot experiments as well as
in an ELISA.

Results: The partial cDNA coded for a 49 kDa S. scabiei protein that was
readily produced as a fusion protein in E. coli. Sera from experimentally as well
as naturally infected dogs reacted with the recombinant protein in Western blot
analysis. Furthermore, high levels of antibodies could be demonstrated in an
experimental ELISA with sera from infected dogs. Rabbit antibodies specific for
the recombinant protein recognised a 164 kDa protein in a mite body extract.
This protein size corresponds to one of the major antigens inducing a strong IgG
response in infected animals. :

Conclusion: We have shown that it is possible to demonstrate S. scabiei
antibodies employing an ELISA based on recombinant antigens. This could be a
powerful alternative to available diagnostic techniques for the detection of S.
scabiei infections.

Acknowledgement: This study was supported by the Strategic Fund of SVA
and in part by Pfizer Inc., New York.

a.5.07 DEVELOPMENT OF A COPROANTIGEN CAPTURE
ELISA FOR THE DETECTION OF TELADORSAGIA
(OSTERTAGIA) CIRCUMCINCTA IN SHEEP
Johnson, D. A, Behnke, J.M. & Coles, G.C.

Infection & Immunity, School Of Biological Sciences, University Of

Nottingham, University Park, Nottingham, NG7 2RD, UK.

Background: Teladorsagia (Ostertagia) circumcincta is a highly pathogenic

gastrointestinal nematode of sheep, causing major production losses in the

agricultural industry throughout the world. Selective anthelminthic treatment
of affected animals would be more cost effective and may reduce the spread of
resistance, but only if simple, accurate and inexpensive tests were available to
identify those animals harbouring infections liable to cause reduced fitness.

Method: An ELISA has been developed for the detection of T. circumcincta

specific coproantigens. The assay is based on a sandwich ELISA in which

affinity-purified polyclonal catching antibodies, and alkaline phosphatase
conjugated detecting antibodies are used. The antibodies used in the assay are
obtained from rabbits immunised with the excretory-secretory products of
adult T. circumcincta.

Results: The assay allows the detection of 180 ng T. circumcincta antigen per

gram of faeces as the lower resolving limit The assay is specific for 7.

circumcincta, giving detectably higher readings in the homologous specimen

when compared with samples from sheep carrying other gastrointestinal
parasites. In comparison to faecal egg counting which has been questioned in
terms of the relationship between the worm burden and the faecal egg count,
the assay described shows recognition of coproantigens in faecal samples taken
from animals with known worm burdens, where the faecal egg count indicates

a negatively infected animal. It is suggested that future studies should be

aimed at the development of a kit to detect Ostertagiasis by a rapid and cost-

effective immunodot test.

a.5.06 IMPROVED DIAGNOSIS OF MANGE IN PIGS
Zalunardo M. and Sandeman, R M.

Department of Agricultural Sciences, La Trobe University, Bundoora, Vic.,
3083 Australia.

Pig mange is a major problem in pig health management despite the
availability of effective chemical treatments and control programmes. Current
diagnostic techniques enable the detection of mite infections but are
insufficiently sensitive to allow mite eradication and are unsuitable for use by
most herd managers. The development of tests that can detect mite antigens in
the skin may allow detection of mites at levels below those currently available.
Separation and analysis of Scabies and Dermatophagoides antigens by column
chromatography, SDS-PAGE and western blotting, skin testing in pigs and
utilising phage display libraries identified four antigen preparations, all of
which showed improved reactivity in ELISA's for serum antibody or in skin
tests for hypersensitivity. Three of these antigen preparations were purified to
a single protein and this was identified and specifically trialed in ELISA
assays. The other preparation was purified to a single class of compounds that
are very active in skin testing. These antigens allowed the differentiation of
mange infected from uninfected pigs at various levels of certainty, with the
best giving a 100% correlation with positive pigs. Work is now required to
determine the sensitivity and specificity of all of these assays in large numbers
of pigs, under experimental and field conditions.

a.5.08 DPETECTION OF COPROANTIGENS IS MORE
SENSITIVE THAN EGG SEDIMENTATION FOR
DIAGNOSIS OF CHRONIC BOVINE FASCIOLOSIS

; _Ogunrinade A F*, Nwosu C- O

Department of Veterinary Microbiology and Parasitology, University of

Ibadan, Nigeria .

*Molecular and Biochem. Parasit. Prog, University of the Witwatersrand,

South Africa

Background: There is a need for a simple test for rapid diagnosis of

bovine fascioloses in the field. A well recognised limitation to accurate

diagnosis by coprological examination is the low egg count seen in chronic

fascioloses.

Method: We compared the sensitivity of diagnosis by sedimentation

versus the detection of coproantigens by gel diffusion in a double-blind

test.

" Resnults: When egg count was below 50epg, coproantigens (23,45,80Kda)

were detected in 24/30(80%) vs 17/30 (54%) detection by sedimentation
(P<.05).

However, crossreactions occurred with F.gigantica in faecal samples of

. 16.7% P.microthobrium and 12% S.bovis cases and 3.3% negative controls.

Conclusion: Coproantigen detection is a more sensitive and rapid means of
diagnosis of chronic bovine fascioloses than the egg sedimentation method.
However, cross-reactions with sympatric trematodes is a serious limitation
to coproantigen assay in the field
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b.1.01 ANTHELMINTIC RESISTANT NEMATODES IN
ENGLISH DAIRY CALVES

Coles, G.C. & Stafford, K.A.

Dept. of Clinical Veterinary Science, University of Bristol, Langford House,

Bristol BS40 SDU,UK.

Background: Since anthelmintic resistant nematodes have been reported from
cattle in New Zealand, their possible presence was investigated on dairy farms in

the South West of England.

Methods: Randomly selected dairy farmers, who had first year stock at grass,
were asked to return questionnaires and calf faecal samples. Farms with
sufficient numbers of nematode eggs in calf faeces were visited, larval
development tests run on the eggs and in one case resistance confirmed in a

controlled trial of eight calves.

Results: Sixty five percent of farmers turned out calves onto the same paddock
each year, and fifty six percent treated second year calves with anthelmintic.
Only sixteen out of ninety farms had sufficient eggs in the autumn to justify a
farm visit and only eight had sufficient for in vitro tests. Two larval development
tests were positive for levamisole resistance and one for ivermectin resistance.
Numbers of Cooperia were not reduced by ivermectin injection in a controlled

trial.

Discussion: The low numbers of eggs found on farms suggests over treatment
with anthelmintics which might be reducing development of natural immunity.
Reduced immunity might explain why farmers perceive the need to treat in the
second year. Using the same paddock each year and treating in the second year is
likely to enhance the selection for resistance. Two suspect cases of levamisole
resistance were found. A controlled test confirmed ivermectin resistant

Cooperia, the first case in the northern hemisphere.
Supported by the Milk Development Council.

b.1.03 PREVALENCE OF BENZIMIDAZOLE-RESISTANCE IN
EQUINE CYATHOSTOME POPULATIONS IN
SLOVAKIA
Virady, M., Kénigova, A., Corba, J.

Parasitological Institute, Slovak Academy of Sciences, Hlinkova 3, Kofice,
Slovak Republic

The objective of the present study was to provide data on the prevalence of
anthelmintic resistance in Slovak horse herds.

The present study included 11 horse studs and total number of 149 horses.
The number of horses on the farms varied from 9 to more than 100. Horses of
all ages were included. Animals had to be left untreated at least 10 weeks.
Three sets of faecal samples were collected, first set at the first visit on the
farm, second at the day of treatment and third from the same horses 7-14 days
later. Horses with negative egg counts at first visit were excluded. Minimum
of 7 horses were used for faecal egg count reduction (FECR) tests. The
following anthelmintics were used at the recommended dose rates:
fenbendazole (paste formulation), ivermectin (paste formulation) and pyrantel
(powder). Egg hatch test were also used to measure the sensitivity of eggs in
wtro to thiabendazole

ranging_from_66_% t tg_8—(_) %. “Ivermectin was effective on five farms
examined with this drug. Pyrantel was tested on 2 farms and FECR test
indicated high efficacy (92-97 %). Results from in vitro egg hatch assays
indicated that mean concentrations of thiabendazole that inhibited hatching in
50 % of the eggs (EDso) in resistant populations were over 0.1 pg.ml™.

The present observations of the prevalence of benzimidazole resistance in
Slovakia indicate that the problem is widespread. The results showed a clear
need for innovative approaches such as alteration between drugs and using
modern anthelmintics.

b.1.02 A QUESTIONNAIRE SURVEY ON WORM CONTROL
PRACTICES OF SHEEP AND GOAT FARMERS IN THE
REGION OF TRIKALA, GREECE
Theodoropoulos, G.!, Theodoropoulos, H? Zervas, G’ &
Bartziokas, E.'
1. Department of Anatomy and Physiology of Farm Animals, Agricultural
University of Athens, 75 Iera Odos, Votanikos, Athens 11855, Greece
2. Department of Studies and Research, National Labour Institute of Greece,
6-8 K. Palama Str., 11141 Athens, Greece
3. Department of Animal Nutrition, Agricultural University of Athens, 75 Iera
Odos, Votanikos, Athens 11855, Greece
Background: Information concerning worm control practices of sheep and
goat farmers in Greece that may promote development of anthelmintic
resistance is lacking. For this reason, a questionnaire survey was carried out on
nematode parasite control practices in the region of Trikala, which is an
important livestock production area located in central Greece.
Method:Data on worm control practices was collected through a questionnaire
survey of 57 sheep and goat farmers residing in 23 rural communities.
Results: Anthelmintics were used by 89% of the farmers. On average lambs,
kids and goats were treated once annually, while sheep were treated either
once or twice annually. Only 2% of the farmers reported treatment of animals
with anthelmintics when moving to new pastures. Farmers who preferred the
veterinarian as their information source did not use the anthelmintics correctly,
indicating that the veterinarians themselves were not well informed about
proper anthelmintic use.
Conclusion: Worm control practices of sheep and goat farmers in the region
of Trikala are not in line with the general recommendations for avoidance of
anthelmintic resistance. On the other hand, their worm control practices that
help avoidance of anthelmintic resistance are their grazing on extensive

common pasture lands and the low number of treatments per year.

b.1.04 EXPERIMENTAL INDUCEMENT OF H. CONTORTUS
RESISTANCE TO MACROCYCLIC LACTONES

G.T. Wang, S. Ranjan, C. Hirschlein and K. Simkins

Fort Dodge Animal Health, Princeton, New Jersey USA 08543
An USDA strain of Haemonchus contortus, which was originally sensitive
to both moxidectin and ivermectin, was exposed to subtherapeutic levels
of these macrocyclic lactone endectocides for 22 generations in lambs.
For each passage, the drug dosages were increased or maintained on the
basis of previous passage EPG counts to project 80-95% efficacy. After
22 generations, the ivermectin-selected strain became resistant to the
"recommended dose of 0.2 mg ivermectin/kg b.w. A dose titration study
was conducted with the parent sensitive strain (PF22), the moxidectin-
selected strain (MOF22) and the ivermectin-selected strain (IVF22) using
5 dosage points 5 lambs per point to determine ED,,. Based on necropsy
worm counts, the ED,, for PF22 was calculated to be 1.3 pg/kg for
moxidectin and 7.1 pg/kg for ivermectin. Against MOF22, the ED,, was
determined to be 19.3 and 170.0 pg/kg for moxidectin and ivermectin,
respectively. Against IVF22, moxidectin required only 24.9 pg/kg to
achieve EDy, whereas ivermectin needed 260.4 pg/kg which is higher than
the recommended dose. Moxidectin was consistently more potent than
ivermectin against PF22 (5.5X), MOF22 (8.8X) and IVF22 (10.5X). The
results indicated that the rates of H. contortus resistance development to
macrocyclic lactones were relatively slow and that the development of
resistance to0 moxidectin was slower than that to ivermectin.
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b.1.05 EFFICACY OF PRAZIQUANTEL HORSE PASTE 9 %
AGAINST EQUINE TAPEWORM

Heine, I.', Ankenbauer-Perkins, K. * Barutzki, D.2, Limet, A%,
Slacek, B. Slocombe, 0.5

Equine tapeworms occur commonly throughout the world. For Europe prevalen-
ces of 30-70 % are recorded . In most reports Anoplocephala perfoliata was the
only tapeworm species found, fewer reports demonstrated A. magna and Par-
anoplocephala mamillana. There is growing evidence that heavy tapeworm
burden in horses predispose to certain types of colic.
In a dose confirmation trial we treated 12 horses naturally infested with A. perfo-
liata with 1 mg/kg. A modified critical technique for efficacy evaluation with
necropsy 24 hours post treatment was employed. Only 5 of 1105 tapeworms ex-
posed to praziquantel survived treatment, representing an efficacy of 99.5 %.
In clinical field trials in New Zealand, Canada, France and Germany we assessed
the efficacy of praziquantel against natural tapeworm infections in horses. In
total more than 1000 horses were assessed. 264 horses with patent tapeworm
infestations (A. perfoliata, A. magna and P. mamillana) proven by fecal exami-
nation were selected. 219 horses were treated orally with 1 mg/kg, 45 horses

. served as untreated controls. We took account of the unreliability of fecal

* examination for demonstrating tapeworm infections in horses by using a special
centrifugation/flotation technique. Such technique proved to reach a sensitivity
of about 60 %. Additionally we sampled on three consecutive days 1, 3 and 5
weeks post treatment to reach a sensitivity > 90 %.

Thus, 9 post treatment fecal samples were examined from each horse and the
*observation of just one tapeworm egg on one of thiese occasions was interpreted
as treatment failure. Based on such stringent criterion we found an overall cure
rate of 94.1°%. This confirms the efficacy of > 99 % as demonstrated in the dose

confirmation study.
! Bayer AG, Germany 2 Labor Freiburg, Germany 3 Bayer France
# Mascev TIniv.. Palmerston North, N. Z.  ° Univ. of Buelph. Guelph, Canada

b.1 .07 Efficacy of Moxidectin el Against Encysted Stages of
Equine Cyathostomes
Chapman', M.R,, Scholl?, P.J., French!?, D.D., and Klei'?,
T.R.
'Louisiana Agricultural Experiment Station and 2School of Veterinary
Medicine, Louisiana State University, Baton Rouge, LA 70803 USA and
Fort Dodge Animal Health, Princeton, NJ 08543 USA

Moxidectin 2% gel has been shown to be effective against mucosal
stages of equine cyathostomes. This study was designed to confirm the
effectiveness of the drug against early L, and developing larvae in the mucosa
at varying time points following treatment and to compare that with the
mucosal and lumenal burden of animals receiving no treatment and animals
repeatedly treated with pyrantel pamoate, an anthelmintic effective against
%only Tumhenal stages.

Three groups of 4 ponies each with natural cyathostome infections
were treated with moxidectin at a dose rate of 0.4 mg/kg b.w. Necropsies
were performed on days 21, 49, and 84. Three groups of 4 ponies were left
untreated and necropsied at similar time points. A third set of animals was
treated with pyrantel pamoate at 28 day intervals.

Moxidectin was highly effective against early L, (85%) and
developing larvae (95%) 21 days following treatment; 53-83% effective
against developing larvae at 49 and 84 days; and 88% effective against EL; at
49 days and 20% at 84 days. Total parasite burdens in control animals were
reduced by 66% over the 84 day period, which probably explains the
seemingly lower efficacy of moxidectin at this point. Treatment with
pyrantel pamoate effected removal of lumenal parasites and subsequent
development and emergence of mucosal larvae into lumenal stages.

b.1.06 A DOSE TITRATION TRIAL WITH PRAZIQUANTEL ORAL PASTE IN
EQUIDS WITH ANOPLOCEPHALA PERFOLIATA
Slocombe, 0.

Department of Pathobiology, Ontario Veterinary College, University of Guelph,
Guelph, Ontario, Canada. N1G 2W1.

Twenty-two equids naturally infected with A. perfoliata were in the trial. Eighteen
were given an oral paste containing 0.5, 1.0, or 2.0 mg praziquantel’kg body-weight,
euthanised 48 hr later and examined for tapeworms. After treatment, all feces from
each equid was examined for tapeworms. Only worms with scolices were counted
in assessing efficacy and were deemed abnormal if on microscopic examination
they were disintegrating or had a brown discolouration. Four untreated equids were
necropsied and the location in and attachment to the intestine were noted. Feces
from these equids were also collected for 48 hours prior to euthanasia and
examined for tapeworms.

Tapeworms were not found in the feces of the 4 untreated horses. In these
horses, 407 A. perfoliata were recovered; 24 in the iteum, 58 in the area of the ileo-
cecal valve, 321 in the cecum and 4 in the ventral colon. Twenty-six worms were
unattached; 22 in the cecum and 4 in the ventral colon. All worms attached and
detached appeared normal.

Treated horses accepted and consumed the praziquantel oral paste readily and
adverse reactions were not seen in any horse following treatment. There were
1697 tapeworms recovered and 1171 were in the feces. Normal worms were found
in only two equids and these had been treated with 0.5 mg praziquantel/’kg body
weight. The efficacy of praziquantet was 100% at 1.0 and 2.0 mg/kg and 83.8% at
N & ma/ka. 1 f

b--' -08 EFFECT OF RAIN ON THE EFFICACY OF TOPICAL

ABAMECTIN AGAINST PARASITES OF CATTLE

Ascher, F.,Virbac S.A,, Carros, France

Martin P., Virbac Australia Pty Limited, Peakhurst, Australia

Chick, B., Veterinary Health Research, West Armidale, Australia
Background: Grazing cattle treated with a topical formulation may be exposed
to unpredictable weather conditions.
Method: A critical trial was undertaken to assess the effect of simulated rain
applied in a fine spray, delivering 20 mm of rain over a 30 minute period starting
1 hr after treatment (group 2) or ending 1 hr prior to treatment (group 3).
Untreated, unwetted cattle (group 1) and treated, unwetted cattle (group 4) were
used as negative and positive controls respectively. Following confirmation of
worm-free status, 20 beef calves (92-163 kg, 5-7 month old) were challenged
orally with a mixed dose of infective larvae as per WAAVP guidelines
(Ostertagia ostertagi [Os] : 15000 Ly, Cooperia spp. {Co] : 15000 L,
Trichostrongylus axei [Tr] : 15000 Ls; Haemonchus placei [Ha] : 12000 Ls).
Cattle were randomly assigned to one of the 4 groups and treated 28 days later
‘with 500mcg/kg abamectin (Virbamec® Pour On, Virbac,1 ml/10kg) applied
along the backline of each animal. Cattle were maintained under controlled pen
conditions and on wholly supplementary feed sources, to prevent larval re-

‘infection. Animals were slaughtered 13-14 days after treatment for worm burden

determininations on abomasum and small intestine content according to

"WAAVP parasitological procedures.

Results: The geometric mean worm counts and % efficacy (Abbots formula) in
groups 1, 2, 3 and 4 were respectively: 738(-), 1(100%), 1(100%) & 0(100%) for
0.0stertagi; 8072 (-), 287(96%), T20(91%) & 69(99%) for Cooperia spp., S07(-),
2(100%), 18(96%) & 2(100%) for T.axei, and 421(-), 0(100%), 0(100%) &
0(100%) for H.placei. No adverse drug reactions were noted.

Conclusion: Exposure of cattle to precipitation had no effect (a=5%, Kruskalt
Wallis, one way anova) on anthelmintic efficacy.
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b_2_01 MATERNAL IMMUNE RESPONSES TO NEOUSPOUKA

\ CANINUM AND FETAL INFECTION

\ Andrianarivo', A., Anderson’, M., Packham', A., Sverlow', K.,
| Loui!, C., Rowe,' J. & Conrad', P.

School of Veterinary Medicine, University of California, Davis, U'S.A.
|Background: The protozoal parasite Neospora caninum is a significant cause
of abortion in dairy cattle. Results from several epidemiological studies
suggest that the major natural route of infection is through transplacental
transmission of the parasite from an infected dam to the fetus. To understand
the mechanisms of vertical transmission, studies were conducted to investigate
the immune responses in naturally infected dairy cattle.
Method: Cows with a previous confirmed Neospora abortion and/or
congenital infection were bred by artificial insemination and evaluated for
immune responses throughout gestation until 2 weeks before term, when
calves were removed and sera analyzed for Neospora-specific titers. Humoral
responses of pregnant cows were assessed by measuring serum antibodies to
whole parasite and to 2 immunodominant tachyzoite proteins. Cellular
mmune responses were determined by measuring Neospora-specific
proliferative responses in peripheral blood mononuclear cells (PBMC).
Results: An increase in serological responses and in PBMC proliferation were
observed in all cows following gestation. In cows, whose fetuses were not
infected, an increase in both humoral and cellular responses occurred within
the first 20 weeks of gestation. Cows which had infected fetuses did not show
an increase in immune responses in the first 20 weeks of gestation, but a peak
in responsiveness occurred during the last trimester of gestation.
Conclusion: An increase in Neospora-specific humoral and/or cellular
immune responses within the first 20 weeks of gestation in naturally infected
cattle resnlts in a reduced incidence of fetal infection.

b_2_03 NEOSPORA CANINUM: lﬁ.MUNITY IN WILD TYPE
) CS7BL/6 VERSUS TRANSGENIC B-CELL-DEFICIENT MICE

Eperon, S., Hemphill, A., Sonda, S., Fuchs, N., Gottstein, B.

Institute of Parasitology, University of Berne, Switzerland:

The immunology of infections with Neospora caninum was studied in an ap-
propriate mouse model. Thus, experimentally infected wild type (wt) C57BL/6
mice and B-cell deficient mice (transgenic mutation in the transmembrane exon of
the IgM p chain gene; pMT) exhibited divergent immune responses and courses
of infection. While C57BL/6 mice were resistant to disease, uMT mice died bet-
ween day 29 and 31 p.i.. PCR-analyses and histology showed that more organs
with a significantly higher infection and multifocal necrotic lesion intensity were
parasitized in pMT mice than in wt mice. In wt mice, no inducible nitric oxide
synthase (iNOS) could be detected in any brain cell. Conversely, in the brain of
UMT mice, characterized by multifocal lesions and numerous parasites, often
clustered around a central necrotic lesion, numerous macrophage-like cells were
iNOS-positive. Splenocytes from infected mice were in vitro cultivated. Cells
from puMT-mice produced less IFN-y and IL-10 than wt splenocytes. The phe-
nomenon became more evident for IL-10 with increasing time of infection. Con-
sequently, the susceptibility of ptMT mice seemed to be partially related to a
decreased production of IL-10 in spleen cells and to an increased iNOS produc-
tion in the brain. In a vaccination trial, we assessed both recombinant protein rec-
p43 and tachyzoite-somatic-antigen (TSA) for their potential to provide protec-
tive immunity against challenge N. caninum infections. Compared to infected
(non-immunized) control animals, infected mice having been immunized with rec-
p43 or TSA exhibited a statistically lower PCR-positivity in brain and liver, sug-
gesting that vaccination with either Nc-p43 or N. caninum TSA may be partially
protective against subsequent N. caninum challenge infection.
Acknowledgements: COST-820 grant (BBW-NO. C96.0068) and Swiss National
Science Foundation (grant no 31.46846.96). -

b.2.02 NEOSPORA CANINUM INFECTIONS IN FETUSES AND
DAIRY COWS WITH ABORTIONS IN ARGENTINA
Venturini, M.C., Venturini, L., Bacigalupe, D., Basso, W., Machuca,
M., Echaide', I, Unzaga, J.M., Di Lorenzo, C. & Dubey?, J.P.
Cétedra de Parasitologia, Facultad de C. Veterinarias, UNLP, La Plata,
Argentina; 'INTA Rafaela, Santa Fe, Argentina; 2USDA, ARS, LPSI, Parasite
Biology and Epidemiology Laboratory, Beltsville, MD, USA
Background: Neospora caninum is a major cause of abortion in dairy cattle in
several countries. The purpose of this study was to determine the frequency of
transplacental infection by N. caninum and its prevalence in dairy cattle from
Argentina.
Method: Sera from 104 fetuses (82 from dairy and 22 beef cattle), 5-8 month ‘
gestational age, were obtained from a slaughterhouse and examined for
N. caninum antibodies at a 1:80 dilution using an indirect immunoflorescence
test (IFAT). Brains from 8 seropositive fetuses were examined histologically.
To attempt to isolate N. caninum, brain tissue from 1 seropositive fetus was
inoculated into 22 BALB/c mice. Mice were tested for antibodies to N. caninum
at 1:50 and 1:100 dilution by IFAT. Sera from 177 dairy cows that had aborted
from 16 dairy farms were tested serologically at 1:300 dilution by IFAT.
Results: Antibodies to N. caninum were found in 20 of 82 (24.4%) dairy cow
fetuses, in 1 of 22 (4.5%) beef cow fetuses, and in 70 of 177 (39.5%) dairy
cows. Lesions suggestive of neosporosis were found in brains of 7 of 8 fetuses.
Antibodies (IFAT, 1:100) to N. caninum were found in 1 of 22 mice inoculated
with brain tissue from the seropositive fetus.
Conclusion: The results indicate that transplacental N. caninum infection is
common in Argentina.

/6:201/ T CELL RESPONSES IN CALVES TO A PRIMARY

E. BOVIS INFECTION: PHENOTYPICAL AND

FUNCTIONAL CHANGES

Hermosilla, C., Bitrger, H.-J. & Zahner, H.
Institute of Parasitology, Justus Liebig University, Rudoif-Buchheim-Str. 2,
D-35392 Giessen, Germany
The study aimed to characterize T cell responses in calves to a primary E.
bovis infection. For this purpose peripheral blood lymphocytes (PBL) were
isolated from six infected calves and three controls during prepatency (day
12 p. i), patency (day 25 p. i.) and postpatency (day 35 p. i.). In addition,
lymphocytes were isolated from various lymphatic organs, peyer’s patches
and spleen at necropsy (day 35 p. i.). FACS analyses showed significantly
increased proportions of CD4* and CD8" PBL 12 days p. i. in infected
calves. Subsequently these levels tended to normal until postpatency. Levels
of PBL CD2" cells were elevated throughout the observation period when
compared to controls, whereas proportions of ¥5" PBL remained unchanged.
In contrast, lymphatic organs of infected animals contained increased
proportions of CD4", CD2* and ¥ cells but not CD8” cells when compared
with uninfected calves (day 35 p. i.). PBL and cells from lymphatic organs
showed strong proliferative responses to Con A, without significant
differences between the groups. E. bovis merozoite I antigen (EbAg) did not
stimulate cells of control calves. PBL of infected animals reacted strongly
12 days p. i. but subsequently decreased and reached control values until day
35 p. i. In contrast, strong proliferative responses to EbAg were observed 35
days p. i. by cells from lymphnodes draining E. bovis infected gut areas.
Increased transcription of the IL-2 gene but not of the IL-4 gene in gut
associated lymphnodes of infected calves were detected when compared
with controls. In conclusion the data suggest a predominant role of Th1 cells
in the immune response to a primary E. bovis infection.



b.2.01-08 Immunity against protozoan and helminth infections

b.2.05 IMMUNOPROTECTION OF MICE AGAINST
TRYPANOSOMA BRUCEI WITH TUBULIN

Byarugaba-Karuhize', D., Prichard’, R. K. Katunguka-
Rwakishaya',E. and Lubega, G.W."'

'Faculty of Veterinary Medicine, Makerere University, P.O.Box 7062
Kampala, Uganda.

“Institute of Parasitology, McGill University, 21, 111 Lakeshore Road, Ste
Anne de Bellvue, PQ, Canada, H9X 3V9

Tubulin forms the major protein component of microtubules, which are well
distributed pellicularly beneath the surface coat of trypanosomes and are
well dispersed in the cytoplasm participating in very vital cellular functions.
We report here the immunotherapeutic potential of tubulin against
trypanosomosis. Tubulin was purified from Trypanosoma brucei and used
for immunizing mice. Synthetic peptides with 12 (STP 12) or 14 (STP 14)
amino acids from the carboxyl terminal of Trypanosoma brucei rhodesiense
tubulin cDNA were also synthesized and used in similar immunization
studies. The trypanosome tubulin (NTP) was strongly recognised by anti-
chicken tubulin monoclonal antibodies in immunoblots. This tubulin fraction
induced protection in mice against an otherwise lethal challenge of 10°
trypanosomes and 87% of the mice did not develop any parasitaemia at all
in the 60-day observation period. No protection was observed for the
synthetic peptides when compared to the controls. The NTP fraction induced -
a strong antibody response by ELISA assays which was specific to
trypanosome tubulin in western blots. These results suggest that
trypanosome tubulin may serve as an immunotherapeutic target against
trypanosomosis '

b.2.07 ACQUIRED RESISTANCE TO SCHISTOSOMA
JAPONICUM INFECTION IN PIGS.
Serensen, E '2,. Johansen M.V %, Wilson S. !, Begh HO. '
! Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark
? Danish Bilharziasis Laboratory, Jegersborg Allé 1D, Charlottenlund, DK.
Background: While it has been shown that pigs are resistant to challenge
infection with . japonicum when harbouring a primary patent infection, the
time-span required for pigs to mount this resistance after a primary infection is
unknown.
Method: Different groups of pigs were exposed to a primary infection with
one S. japonicum isolate and to challenge infection with another isolate at
weeks 1, 4, 6, 8 or 12 past primary infection. The isolates could be
distinguished by PCR-RFLP after perfusion of worms. .
Results: Only the challenge infection at week 1 resulted in a higher worm
burden when compared to a single primary infection. PCR-RFLP of perfused
worms revealed that challenge schistosomulae were not entirely prevented
from establishing. On the contrary, the proportion of worms originating from
challenge infection was shown to increase at the later challenge infections,
however without an increase in the total worm burden. None of the challenge
infections resulted in elevated faecal or tissue egg counts when compared to
primary infected groups.
Conclusion: Pigs are able to mount a partial resistance to reinfection already
four weeks after a primary infection.
Acknowledgement: This study was supported by the Danish National
Research Foundation.

b.2.06 ISOTYPE RESPONSES OF RUMINANTS TO FLUKE
INFECTION TO DEFINED ANTIGEN
PHIRI* LK AND L.J.S. HARRISON®

*University of Zambia, School of Veterinary Medicine, Box 32379. Lusaka.
Zambia. *CTVM, University of Edinburgh., Scotland.

Background: This study investigated the immunoglobulin isotype
responses of sheep and cattle chronically infected with F. hepatica and F.
gigantica to adult F. hepatica Cathepsin (Fh-cathepsin)

Method: ELISA was used to determine serum antibody (total Ig, 1gG1,
IgM, 1gG2 and IgA) responses to adult Fh-cathepsin.

Results: There was an early (2-3 weeks post infection (wpi) total Ig and
1gG responses to Fh-cathepsin in both F. hepatica infected sheep and cattle.
However, there was a slight delay (7 wpi) noted in the response to Fh-
cathepsin by F. gigantica infected sheep and cattle. The serum isotype
response was predominantly IgG,. The IgM response was early in both
species. The serum IgG; and IgA isotype responses to Fh-cathepsin were
late and more pronounced (11 wpi and 19 wpi respectively) in cattle, less
marked in sheep.

Conclusion: The dominance of the IgG; response in Fasciola spp. infected
sheep and cattle suggest an associated Thy response in both species. The late
1gGs response in cattle may suggest late Th, involvement in bovine cellular
responses to adult Fh-cathepsin. There is stronger response to Cathepsin by
cattle as compared to sheep The detection of serum antibody responses to
Fh-cathepsin in F. gigantica infected sheep and cattle confirmed antigenic
cross-reactivity. :

Acknowledgement: We wish to thank Prof. J.P. Dalton of city university
Dublin for providing Cathepsin L1 proteases and Dr. Beh of McMaster
laboratories in Australia for providing monoclonal antibodies.

b 2 08 IMMUNOGENICITY OF PRAZIQUANTEL-ELIMINATED
. SCHISTOSOMA BOVIS INFECTION IN GOATS
Monrad', J., Johansen?, M.V., Christensen’, N.@. & Nansen', P.

1) Danish Centre for Experimental Parasitology (DCEP), Royal Veterinary &
Agricultural University (RVAU), DK-1870 Frederiksberg C, Denmark.

2) Danish Bilharziasis Laboratory (DBL), DK-2920 Charlottenlund, Denmark.
Background: West African Dwarf (WAD) goats acquire protective S. bovis
immunity (anti-fecundity). Praziquantel treatment will eliminate this parasite.
Methods: 42 WAD goats were divided into weight-balanced groups. Variables:
primary exposure (P) week 0, praziquantel treatment (T) week 13, challenge
exposure (C) week 36. Exposure: 800 cercariae per goat. Groups: P, P,, PT,
PTC, PC and F (parasite-free). Necropsy (worm and tissue egg counts): week
36 for group P,, week 53 for all other groups. Current parametres monitored
at two-week intervals: faecal egg counts, body weights, haematology.
Results: Following challenge infection, neither faecal egg excretion nor its con-
secutive pathogenic effects were significantly increased in goats previously
exposed to primary infection (groups PC and PTC). Mean worm counts of
groups P,, C and PC were 173, 287 and 457, respectively, i.e. the challenge
worm burdens were established independently of previous exposure.
Conclusion: Under experimental conditions, acquired protection against the
pathogenic effects of a homologous challenge infection was not hampered by
praziquantel elimination of primary §. bovis infection in WAD goats. Thus,.
praziquantel could be used in the field without impairing the acquisition of
protective immunity in goats. If the same applies to cattle, one or few routine
treatments in young stock may be useful in schistosomosis bovis control.
Acknowledgement: We wish to thank the Danish National Research Foundation
and RVAU for supporting this project directly or indirectly through DCEP.
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b.3.01 ENTOMOPATHOGENIC NEMATODES AS CONTROL

AGENTS OF IXODES SCAPULARIS

Hill, D.E. , USDA, ARS, LPSI, Parasite Biology and

Epidemiology Laboratory, Beltsville, MD, USA.
Background: Significant human illness and associated economic cost can be
attributed to the tick, [xodes scapularis, which transmits the etiological agent of
Lyme disease, Borrelia burgdorferi, and other human pathogens. Although
acaricides are commercially available for the control of I scapularis, concerns
about the environmental impact and safety of such chemical compounds has
limited their use by the public. Entomopathogenic nematodes (EPNs) are
promising biological control agents for a number of economically important
insect pests, and may be useful as tick control agents.
Method: Thirteen species or strains of EPNs of the genera Steinernema and
Heterorhabditis were tested in vitro against unfed and replete larvae, nymphs,
and adults of I scapularis. We also tested and compared 2 variants of S.
riobravis (355 and OSCA) for efficacy against replete I scapularis females in
field trials using box plots (1m?) placed along the meadow/woodland interface.
The plots were seeded with replete female I scapularis and sprayed with 1x10%,
5x10°, or 1x10° S. riobravis 355 or OSCA.
Results: All EPN strains were pathogenic to replete female ticks in vitro, but not
to unfed or replete larvae, nymphs, males, and unfed females. Steinernema
riobravis (355) and H. megidis (M145) killed replete female ticks most rapidly
in vitro, with a mean day of death of 2.5 and 3.5 days post-infection,
respectively. In field trials, S. riobravis 355 and OSCA were both highly
pathogenic to I scapularis replete females, resulting in killing within 5 days of
93 and 100% of ticks respectively, in plots treated with 1x10° EPNs.
Conclusions: These data suggest that EPNs may be useful as an alternative
management method for I. scapularis populations, and may be more acceptable
than acaricidal chemicals for use in tick infested areas.

b.3.03 TRICHOSTRONGYLOSIS IN SEPARATE AND MIX-
GRAZED FIRST- AND SECOND-SEASON CALVES
M Sarkiinas ', P.Nansen 2, J.W.Hansen 3, V.Paulikas!

Lithuanian Veterinary Academy 1, Department of Infectious Diseases, Tilzés
18, 3022 Kaunas, Lithuania; Danish Centre for Experimental Parasitology 2,
The Royal Veterinary and Agricultural University, Ridebanevej 3-DK-1870
Frederiksberg C, Denmark; Food and Agriculture Organization of the United
Nations 3, Viale delle Terme di Caracalla, 00100 Rome, Italy.

Background: This study was designed to evaluate whether the grazing of
young, susceptible calves together with second season resistant heifers can
reduce the levels of infective trichostrongyle larvae on herbage and protect
susceptible calves from outbreak of clinical trichostrongylosis.

Method: Four groups of ten animals each were turned out and grazed
according to the following scheme: plot A was grazed by first-season calves;
plot B was grazed by first-season calves together with second-season heifers;
plot C was grazed by second-season heifers alone.

Results: The herbage larval counts were significantly reduced in the second
part of the grazing season on mix-grazed plot B compared to that on plot A
grazed by first-season calves alone (P<0.05). The second-season animals did
not suffer parasitologically in mix-grazing with the first-season calves.
Conclusion: The lower pasture contamination with infective larvae on plot B
presumably was achieved due to older cattle which played their role through
simple dilution of larval density, and hence larval intake of calves. Thus, the
mix-grazed first-season calves were protected from clinical outbreak of
trichostrongylosis. ‘

Acknowledgement: The investigation was supported financially by the Food
and Agriculture Organization of the United Nations.

b.3.02 COMPARISON OF THREE TRAP DESIGNS FOR
THE NON-CHEMICAL CONTROL OF LIVESTOCK
FLIES IN THE UNITED KINGDOM.
Rankin, M. and Bates, P.G.

Veterinary Laboratories Agency, New Haw, Addlestone, Surrey, UK..
Background: Nuisance flies are one of the major groups of ectoparasites
attacking cattle in the United Kngdom and are a major source of economic
loss to the cattle industry as well as a threat to animal welfare. The control
of nuisance flies is heavily reliant upon chemical methods beset by toxicity
problems and insecticidal resistance. Alternative, non-chemical methods are
sought. A novel panel trap is compared to two existing designs of trap.
Method: 3 types of trap were compared. Nylon-reinforced plastic panel
traps (4000cm2 area, coated in non-drying adhesive), Manitoba and Tsetse
F3 traps. All traps were sited on pasture with a history of nuisance fly
problems. Effectiveness of the traps was compared by the relative numbers
of Stomoxys calcitrans, (Stable fly), Musca autumnalis, (Face fly) and
Tabanidae (Horse flies) caught. A comparison of trap design was carried out
with carbon dioxide as a simple olfactant.

Results: The number of Stomoxys calcitrans and Musca autumnalis caught
by the panel traps with or without carbon dioxide were significantly higher,
p<0.05 than numbers caught by Manitoba or Tsetse traps. Manitoba traps
caught significantly more (p<0.05) Tabanids than panel or Tsetse traps only
when carbon dioxide was used. Overall carbon dioxide increased the
number of flies and number of species caught by all traps.

Conclusions: The nylon-reinforced plastic panel trap was the most effective
trap design for capture of Stomoxys calcitrans, Musca autumnalis and
Tabanids. The design looks promising for the control of these species. The
importance of olfactory and visual cues for trapping nuisance flies have
been demonstrated.

b.3.04 CLEAN PASTURE STRATEGY SELECTS FOR
BENZIMIDAZOLE RESISTANCE IN HAEMONCHUS

Bauer, C., Mertens, C. & Zahner, H.

Institute of Parasitology, Justus Liebig University Giessen,
Rudolf-Buchheim-Str. 2, D-35392 Giessen, Germany

A selection study was performed to investigate the effect of the clean pasture
strategy on the development of resistance in Haemonchus contortus. Three
groups of seeder lambs infected with composite Haemonchus strains
consisting to 1, 10 or 50% of a benzimidazole (BZ) resistant strain were
divided into 4 subgroups which were treated with 0, 0.25, 1.25 or 5 mg/kg
fenbendazole (FBZ) 4 weeks p. i. The subgroups were then kept on separate
clean paddocks for 3 weeks. After a short non-grazing period, each plot was
grazed by tracer lambs for 3 weeks. Controlled tests using 5 mg/kg FBZ were
conducted with each tracer group. In addition, an allele-specific PCR which
allows to determine the genotype of individual Haemonchus (Kwa et al.,
Mol. Biochem. Parasitol. 63, 1994, 299) was performed on DNA from
worms collected from untreated tracers.

Even at the “low* proportion of 1% BZ resistance in the initial worm
population, already one single treatment mit 5 mg/kg FBZ followed by a
turnout onto clean pasture resulted in a total drench failure in the following
worm generation as shown by worm counts. The higher the portion of BZ
resistance in the initial worm population and the higher the FBZ dose used at
turnout the lower the frequency of susceptible allele homozygotes was in the
worm populations of untreated tracer lambs.

The present data confirm simulation models which indicate that a drug
application - when the source of reinfection from pasture is low - will result
in rapid selection for anthelmintic resistance in trichostrongyles.



b.3.01-08 Integrated and biological parasite control

b_3_05 SYSTEMATIC VS SELECTIVE TREATMENT TO
CONTROL TRICHOSTRONGYLOSIS IN GOATS
Hoste', H., Lefrilewx’,Y., Pommaret’, A., Gruner!, L., Etter’, E.,
Pors’, L., Chartier’, C.
YYmite associée INRA/ENVT F31000 Toulouse. Station Expérimentale du
Pradel F07170 Mirabel. *CNEVA-Laboratoire de Recherches Caprines F79012
Niort. *CR INRA TOURS, Station PAP F37380 Nouzilly
Background : Resistance to anthelmintics (AH) in population of nematodes,
parasite of the digestive tract is of a major concern in ruminant breeding and
particularly in goats. One solution to slow down the spread of AH resistance is
to apply treatments selectively on the most receptive animals of a flock rather
than on a systematic basis. In dairy goats, previous results have shown that the
animals in first lactation and with the highest level of milk production are the
most susceptible to parasitism. The objective of the present study was to assess
the effectiveness of a selective treatment to control trichostrongylosis in goats.
Methed : A flock of 120 dairy goats was divided in 2 equai groups according to
the age composition and the level of production. In group 1, all the animals were
drenched at the start of the study. In group 2, AH was given only to 11 goats in
first lactation and 13 high producers. Hence, only 40 % of the animals from
group 2 were treatéd. The 2 groups grazed separately infected pastures for 4
months. Parasitological and production data were collected monthly.
Results : No difference in fecal egg excretion was detected between the 2 groups
throughout the whole study as well as no difference in the level of pasture
contamination. This lack of difference in parasitological measurements was
associated with similar level of milk yield, protein and fat contents.
Conclusion : These results suggest that a selective programme control of
nematodes in dairy goats could be as efficient as a systematic one. In addition to
financial advantages, this selective use of AH will also avoid further
development of resistance in worm populations.
Acknowledgments : This work was supported by the FAIR3CT96-1485
program.

b.3.07 A RECOMBINANT COOPERIA ONCOPHORA ELISA
FOR HERD HEALTH MONITORING IN CALVES
Ploeger, H.W., Kooyman, F.N.J., Githiori, J.B., Eysker, M.
Department of Parasitology and Tropical Veterinary Medicine,

Utrecht University, P.O.Box 80.165, 3508 TD Utrecht, The Netherlands

Background: An ELISA using a recombinant 14.2 kDa excretory/secretory
Cooperia oncophora protein has been developed and shown to be highly sensitive
to and specific for C. oncophora infection in first season grazing calves. The ELISA
is evaluated for use in herd health monitoring programs. Here, we present both
experimental and field data supporting the use of IgG levels to assess the
cumulative exposure to infection during a first grazing season.

Method: Data from one experiment were used to obtain a quantitative relationship
between IgG levels and cumulative exposure (i.e. cumulative number of L3 calves
ingested). That relationship was validated against data from another experimental
study and from field trials. The former consisted of 3 groups of calves receiving
either 250, 1,250 or 5,000 L3 twice a week for 18 weeks. The latter ir.cluded
different pasture management strategies with or without an anthelmintic treatment.
Validation involved ‘predicting’ cumulative exposure based on observed IgG
levels, and subsequently comparing those ‘predictions’ with observed cumulative
exposures. In the field trials, observed exposure was based on calculations from
pasture larval counts and tracer worm burdens. A 4 week delay was assumed for an
IgG response to infection.

Results: ‘Predicted’ cumulative exposures correlated well to observed exposures.
However, ‘predictions’ underestimated observed exposures in the field trials. This
might have been caused by differences between parasite strains involved in the
experimental studies and the field trials. The anthelmintic treatments in some
groups of the field trials reduced the accuracy of the ‘prediction’.

Conclusion: The results suggest that IgG levels allow evaluating how much
exposure to infection calves have experienced in the first grazing season.

b.3.08

b.3.06 INDUCTION OF IMMUNITY TO DICTYOCAULUS

" VIVIPARUS WHILE UNDER TREATMENT WITH

ENDECTOCIDES
Taylor*, $.M., Kenny**, J., Edgar**, H.W., Mallon**, TR,,

Canavan®*, A., McCarvill**, E.
*_Vetpar Services, 8 Grey Point, Helens Bay, Bangor, BT19 ILE
**Veterinary Sciences Division, Stormont, Belfast BT4 3 SD
Three groups of five parasite naive calves were used. The treatments were:
Group 1; calves were weighed on Day 0 and injected with doramectin at
200pg/kg. From Day 1 to 19 they were dosed orally with 2000 infective
larvae of D.viviparus . On Day 28 they were again injected with doramectin,
and infected with D.viviparus larvae from Days 33 to 41. They were then
left untreated until Day 81 when-they were infected with 20 infective larvae
of D.viviparus / kg body weight. They were killed on Day 110 and
Tungworm counts carried out: Group 2 were immunised with oral lungworm
vaccine on Days 0 and 28, and infected and slaughtered as Group 1 on Days
81 and 110 respectively: Group 3 acted as infection controls. Blood samples
were taken at Days 0, 21,49, 77 and 110 for antibody tests to D.viviparus .
At autopsy there were no significant differences between the number of
lungworms from Groups 1 and 2 (Means 17.4 and 31.3 respectively); both
had significantly less than Group 3 (Mean 228) (p,0.01,p<0.05). Increased
antibody titres to the larval sheath of the infective larvae were observed from
Groups 1 and 2, showing that the larvae in Group 1 had penetrated the
intestine before being killed by the circulating anthelmintic. This experiment
shows that if calves are exposed to infective larvae while under systemic
endectocide cover, an immune reaction is stimulated.

EFFECT OF DUNG BEETLES ON THE

NEMATODE LARVAE RECOVERED FROM

COW FAECES

Sarataphan’, N.

! parasitology Section, National Institute of Animal Health,
Kaset Klang, Bangkhen, Bangkok 10900, Thailand.

The objective of this study is to evaluate the ability of dung beetles
(Coleoptera: Scarabaeidae) as the biological control insect by dispersal
of faecal masses containing bovine gastrointestinal nematodes. Two
species of local dung beetles, Onitis spp. and Onthophagus seniculus
were used for accomplishment of 2 experiments. Experiment [ was
achieved by the introduction of adults Onitis spp. and O. seniculus to
100 or 200 g of buffalo faecal mass for overnight. The result showed
that the most effective number of these dung beetles for dispersal of
the faecal masses (2 90%) were 10 and 20, respectively. Experiment If
was proceeded by using 10 and 20 adults of Onitis spp. and
O.seniculus for seperately introduction to 100g of cattle facces which
contaminated with gastrointestinal nematodes. The result indicated
that Onitis spp. and O.seniculus were able to reduce the amount of
larva at 95.9 and 89%, respectively by using indoor laboratory
conditions whereas 96.8 and 91.3% were observed by using the
outdoor laboratory conditions.
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b.4.01 CRYPTIC TELADORSAGIA SP. IN MUSKOXEN: FAUNAL
DIVERSITY & HISTORY IN THE ARCTIC
Hoberg, E.!, Monsen, K.2, Kutz, S.%, & Blouin, M.

'USDA, Agricultural Research Service, Biosystematics & National Parasite
Collection Unit, Beltsville, Maryland, USA, 20705; *Department of Zoology,
Oregon State University, Corvallis, Oregon, USA, 97331; *Department of
Veterinary Microbiology, Western College of Veterinary Medicine, Univer-
sity of Saskatchewan, Saskatoon, Saskatchewan, Canada, S7N 5B4.
Background: The polymorphic ostertagiine, Teladorsagia circumcincta has a
broad host range, extensive geographic distribution and is characterized by
substantial morphological variation. Such observations are consistent with a
hypothesis that T. circumcincta represents a complex of sibling species in
wild Holarctic ruminants. We conducted a test of this hypothesis based on
collections of abomasal nematodes in muskoxen from the central Canadian
Arctic.

Methods: Nematodes in muskoxen and caribou were evaluated by integrating
data for comparative morphology, morphometry and molecular sequences.
Results: A new polymorphic Teladorsagia sp. was diagnosed based on con-
stant differences in the ND4 region of mtDNA (13% divergence), and a suite
of significant morphometric and structural characters. Discovery of a cryptic
Teladorsagia sp. suggests the necessity to re-evaluate the distribution of T.
circumcincta in wild artiodactyles.

Conclusions: A new Teladorsagia in muskoxen in part corroborates the exis-
tence of a cryptic species complex among Caprinae and perhaps Cervidae at
high latitudes and indicates the importance of climatological determinants dur-
ing the late Tertiary and Pleistocene in the diversification of the Arctic fauna.
The Arctic and Boreal fauna, particularly in North America, is a mosaic of
endemic and introduced species. A new Teladorsagia sp. highlights the
paucity of knowledge for faunal diversity among nematodes in Holarctic
ruminants.

b.4.03 ANTIBODIES AGAINST TOXOPLASMA GONDII IN
FENNOSCANDIAN SEMI-DOMESTICATED REINDEER

Oksanen', A., Asbakk', K. & Nieminen?, M.

Department of Arctic Veterinary Medicine', The Norwegian School of
Veterinary Science, N-9005 Tromse, Norway, and Reindeer Research Station?,
Finnish Game and Fisheries Research Institute, FIN-99910 Kaamanen, Finland.
Background: Reindeer husbandry has been intensified strongly during the last
few decades, especially in Finland. It is now common to collect reindeer herds
in corrals for winter-feeding. Corral-feeding has been associated with some
bacterial and viral diseases transmitted directly between animals. Corralling will
also increase contact with cats, the faeces of which is for herbivores the main
source of the protozoan Toxoplasma gondii. The aim of this study was to
identify determinants associated with antibodies against T. gondii in reindeer.
Methods: Serum samples (#=2577) collected between 1993 and 1996 from
reindeer abattoirs in Finnmark county, Norway, and several locations in
northern Finland, were investigated by the Direct Agglutination Test (DAT) for
specific antibodies against T. gondii. Logistic regression analysis was used to
identify determinants significantly associated with antibodies (=infection).
Results: The overall prevalence in this sample was 0.9 %. Seropositivity was
positively associated with the age of the animal, and with «corralling index»,
based on the proportion of animals corralled and the length of the corralling
period. No association was found with sex, or the frost sum of the pasture area.
Conclusions: Toxoplasmosis in reindeer is a rare infection, but increasing
domestication increases also the probability of animals getting infected.
Acknowledgements: This work was financially supported by grants from the
Norwegian Council for Reindeer Research and the National Centre for
Veterinary Contract Research and Commercial Services Ltd (VESO).

b.4.02 ARCTIC DEVELOPMENT OF UMINGMAKSTRONGYLUS
PALLIKUUKENSIS IN DEROCERAS LAEVE
Kutz!, S., Hoberg?, E., Nishi®, J., Polley', L.

! Veterinary Microbiology, WCVM, University of Saskatchewan, Saskatoon,
Canada; 2ARS, USDA, Beltsville, USA; > DRWED, Government of the NWT,
Fort Smith, Canada

Background: U. pallikuukensis (Up) is a protostrongylid lungworm in muskoxen
near Kugluktuk, Canada (67°54'N, 116°38°W). We studied development of larvae
in the slug D. laeve, and overwinter survival of infected slugs in the field.
Methods: Slugs were experimentally infected with first stage larvae of Up and
placed in enclosures on the tundra every two weeks from June 19 to August 28,
1997 and weekly from June 10-24, 1998. Slugs from subsets of enclosures were
examined biweekly (1997) or weekly (1998). Some 1997 enclosures were left on
the tundra overwinter (OW). Vegetation from June and July 1997 enclosures was
examined for third stage larvae (L3) in fall, 1997 and spring, 1998.

Results: L3 were present within four to six weeks in slugs infected before or on
July 17. Slugs infected on July 31 or later did not contain L3 by winter. In fall
1997 and spring 1998 L3 were recovered from vegetation of June 19 and July 3,
1997 enclosures. In spring 1998 slugs containing larvae were recovered from OW
enclosures and these larvae completed development to L3 during summer 1998.
Conclusions: Development and transmission of Up may be influenced by change
in temperatures. Global warming is anticipated to impact arctic ecosystems. U.
pallikuukensis in muskoxen may be a model system to study the linkage of climate
change to wildlife health and emerging helminthic disease.

Acknowledgments: Supported by: Government of the Northwest Territories, a

"WCVM Interprovincial Graduate Scholarship, Merial Inc., Northern Scientific

Training Program (DIAND Canada) and the WCVM Wildlife Health Fund.

b.4.04 THE FREE-LIVING STAGES OF GASTROINTESTINAL
- NEMATODES OF ARCTIC REINDEER.

Berge!, G.R. & Halvorsen!, O.

Zoological Museum of Oslo 1, Sars gate 1, N-0562 Oslo, Norway
Background: To understand the interaction between gastrointestinal
nematodes and their reindeer host on the arctic island of Spitsbergen it was
crucial to investigate the abundance and distribution of nematode larvae on
the pasture. In this context morphology studies and experiments on the
development of larvae were important instruments.

Method: Larvae lengths were measured and different microscopical
techniques including SEM and laser confocal microscopy were used to
obtain images of the larvae. Discrimination between infective larvae of the
Ostertagia gruehneri morphs and Marshallagia marshalli morphs were
given particular emphasis. Laboratory cultures at different temperatures
with controlled relative air humidity were used to study development. Field
experiments to study development and migration of larvae from faeces to
the pasture were performed. The density and distribution of infective larvae
on pasture was investigated by sampling of herbage.

Results: Culture studies showed that about 200 day °C were needed for
development from egg to infective larvae. Development to first and second
stage, but not to infective stage was observed within 32 days at 4 °C. In
faecal paths eggs develop to infective larvae and moved on to the pasture
within 14 days in the first of September. The distribution of larvae on the
pasture were highly aggregated with low numbers of larvae per unit area.
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b_4_05 HELMINTH DIVERSITY DIFFERENCES IN THE
GENERALIZED AND SPECIALIZED MUSTELIDS
Anisimova E 1. & Sidorovich V.E.

The Vertebrate Predation Research Group, Institute of Zoology NAS ,
Akademycheskaja, 27, 220072, Minsk, Belarus

Background: To reveal differences in helminth diversity between generalized
and specialized mustelid species, the helminthocenoses of the otter (Lutra
lutra) and polecat (Mustela putorius) populations were compared.

Methods: In Belarus, 49 otters and 73 polecats were helminthologically
dissected as well as ecological niches (diets and habitat utilizations) of these
predators were investigated in detail.

Results: By comparing the helminthocenoses of the otter and polecat
populations as well as the helminthocenoses of other mustelid species (in
publications and by own data), the following important regularity of
helminthocenosis forming in mustelids was revealed. Taking into account the
fairly low level of the morpho-physiological divergence in mustelids and, so,
the high similarity of habitat conditions for helminths therein, helminth
diversity in mustelid populations mainly depend on their ecological niches
which determine different probability to be infested by higher diversity of the
mustelid helminths. Thus, in Belarus otters inhabiting water ecosystems and
specializing in feeding on fish and crayfish were infested by 11 species (total
infestation varied 67-72%), whereas polecats inhabiting all terrestrial
ecosystems (including shores and river banks) and having a catholic diet
were infested by 22 species (total infestation varied 85-100%).

Conclusion: Width of ecological niche is one of the main factors conducts
helminthocenosis forming in mustelid populations.

The African Buffalo (Syncerus caffer): Gastro-intestinal parasites
with special reference to Toxocara sp. in Kenya.

Kanyari, P.W.N., Munyua, W.K. and Nganga, J.C.

University of Nairobi, P.O. Box 29053, Nairobi, Kenya.

b.4.07

Background: Toxocara vitulorum is a large roundworm affecting the small intestine of large
ruminants mainly cattle and buffaloes. Infections are common among domesticated buffaloes
in eastern Asia where they cause significant losses through reduced production and sometimes
deaths. In Africa, little is documented on this nematode among cattle. Research in Kenya has

established that, catile grazing in cooler and humid pastoral areas . : have higher incid

of this nematode infestation. These same areas are forested and harbour the wild Africag
buffalo (Syncerus caffer) and preliminary studies have indicated they may serve as hosts of this
parasite. Research was therefore undertaken to determine the possible role played by the wild
buffalo in the epidemiology of Toxocara infections and other gastro-intestinal parasites i
cattle. Studies of this pature have not been conducted earlier with this wild animal which

sometimes shares common grazing areas with cattle,
Method: Local Masai herd around the f

limited faecal samples.

Conclusion: African buffaloes are hosts to Toxocara nematodes as well as strongyloids
coccidian and trematode parasites which do also occur in catle. Since catde and buffaloe

sometimes share common grazing grounds especially during the dry season, there is

possibility of cross-transmission of these gastro-intestinal parasites. This is important for th

institution of control measures in areas bordering buffalo inhabited pastures.

d Ngong Hills of Kajiado District of Keny:
were ited and supplied with labeled faecal bottles. They were asked to collect fres}
individual buffalo droppings and indicate on the label the age of the source animal ie. aduk
or calf. The samples were collected weekly and analysed in the laboratory using the standard
parasitological techniques for EPG, OPG, nematode egg and larval identification after culture}
Results: A total of 88 samples were analysed of which 47 were of calf origin, 8 % wer
positive for Toxocara eggs. Strongyloids were also encountered (38.6 %) and were mad.e.n]
mainly of Haemonchus and Oesophagostomum. Coccidian oocysts (26.1 %) comprising
various species were also encountered. In addition, trematode eggs were observed in some

oy

PHRYLOGENY OF HUMAN AND WILDLIFE
PIROPLASMS FROM THE WESTERN U.S.A.
Kiemtrup', A., Thomford?, J., Robinson’, T., Conrad', P.

b.4.06

!School of Veterinary Medicine, University of California, Davis, U.S.A.
*Department of Biological Sciences, Mira Costa College, Oceanside,
California, U.S.A.

Background: In the western United States, a new species of human Babesia
has been documented with the occurrence between 1991 and 1995 of seven
human cases in the California and Washington. Concomitantly, we have
isolated similar babesial parasites from four species of artiodactylids and one
species of rodent in California. The purpose of this study was to investigate
the hypothesis that the wildlife Babesia spp. are the same as the human
Babesia spp. as evidenced by matching genotypes of the 18S ssu-rRNA
gene,

Method: The 18S ssu-rRNA gene of each Babesia isolate was sequenced.
An alignment file containing the western isolates, piroplasms from the
U.S.A., and other wildlife piroplasms was generated. Phylogenies were
inferred using maximum parsimony and maximum likelihood methods.
Results: The western artiodactylid wildlife and human isolates though not
genetically identical, were more closely related to each other than to B.
microti or the Theileria spp. The isolate from the rodent was more closely
related to the Theileria spp. than the human Babesia spp.

Conclusion: There is evidence that many of the U.S. western species of
Babesia are closely related. This suggests that the wildlife may maintain
potentially zoonotic Babesia spp.

b.4.08 HELMINTHOSES IN THE REGULATION OF
WILDLIFE POPULATIONS IN THE NATIONAL
PARKS OF TANZANIA
M'lgnggxa‘, TDK,, Mlengeya’, M. M. & Kilewo', MX.

erengeti Wildlife Veterinary Project, Serengeti National Park, P.O. Box
134, Arusha, Tanzania

ackground: Disease used to invade wildlife populations in Tanzania with
evastating effects. Recent outbreak of a disease in buffalo and bushbuck
Arusha National Park resulted in the revelation of heavy internal parasite
urden in these species. The need for a long term monitoring and
sessment of the impact of helminthoses in the wildlife populations of
anzania therefore becomes of paramount importance.

ethod: Routine post-mortem examination of carcasses and fecal sample
reening for parastes in national parks is being done by the staff of the
eterinary Department of Tanzania National Parks (TANAPA). Results:
ths of new born as a result of Helminthoses is increasingly becoming a
ious problem in highly encroached parks such as Arusha and Rubondo
sland National Parks. The problem is less serious in parks with larger
systems such as Serengeti, Tarangire and Ruaha.

onclusion: A need for intervention in affected parks is recommended to
eguard the well being and existence of their biodiversity. - Measures
hould also be taken earlier to protect the less affected parks.
cknowledgement: The authors wish to thank the organizers of WAAVP
for enabling us to attend. The paper is produced with permission of the
irector General, Tanzania National Parks.
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VALUING TOTAL COSTS OF HEARTWATER IN
SOUTHERN AFRICA.

Minjauw, B, Perry, B.D. and Randolph. T.

ILRI-Kenya PO BOX 30709 Nairobi Kenya.

Background: Heartwater (HW), transmitted by Amblyomma sp. ticks, is
considered one of the most important tick-bomne diseases of cattle, goats and
sheep in southern Africa, causing considerable losses through mortality and
control costs. In support of a project to develop a new inactivated vaccine, we
have carried out, as a first step for an economic impact assessment, an
evaluation of the total costs associated with the disease and its control.
Method: A spreadsheet model was developed which incorporated uncertainty
by using probability distributions of direct costs associated with HW for
different species and production systems. A sensitivity analysis was
undertaken to determine the relative importance of estimated parameters used
for valuing costs.

Results: Preliminary results show that the commercial farming sector is more
affected by HW than the communal sector due to the high susceptibility of
animals undergoing intensive tick control. Since control costs are often shared
with other vector-borne diseases, mortality and subsequent productivity losses
are responsible for the majority of HW costs in both sectors. Sensitivity

- analysis highlighted the importance of obtaining reliable measures of
incidence and mortality.

Conclusion: This study confirms the substantial costs associated with HW. It
also provides a first indication of its the relative importance as a constraint
across the principal production systems and will serve as the basis for an
econ'omi.c impact assessment study for alternative control methods including
vaccination.

Acknowledgement: This study was supported by USAID grant No. LAG-
1328-G-00-3030-00 awarded to the University of Florida.

b.5.01

EFFECTS OF MOXIDECTIN TREATMENT ON MILK
YIELD OF EWES AND GROWTH OF LAMBS
Himonas', C, Fthenakis?, G.C., Pagadomulosl, E.

b.5.03

;Lab of Parasitology and Par. Diseases, Veterinary Faculty, Thessaloniki Greece;
Department of Obstetrics and Reproduction, Veterinary Faculty Karditsa Greece
Background: The beneficial effects (increased productivity) of anthelmintic
treatment of dairy cows, lambs and wool-producing sheep have been assessed. In
this study was attempted to investigate the effects of anthelmintic treatment of
ewes on their milk yield and on the birthweight and the growth of their lambs.
Method: Thirty ewes were allocated into one of 3 equal groups: ewes in group A
were given moxidectin (0.1% oral drench) and those in group B albendazole
(2.5% oral drench) 3 to 5 weeks before lambing; ewes in group C were untreated
controls. Faecal nematode epg counts, milk yield measurements and lambs
weighing were carried out.

Results: The anthelmintic efficacy of moxidectin and albendazole was 100% and
95%, respectively, for at least 21 days but less than 70 days post treatment. All
ewes completed pregnancy and lambed twins normally and without neonatal
deaths. Mean milk yield throughout lactation of group A ewes was 27.2 ], that of
group B ones 25.3 1 and of group C ones 25.4 1. Mean birth weight of lambs born
. from group A and B ewes was 3.6 kg and that of group C 3.4 kg.

Conclusion: It was concluded that moxidectin treatment of ewes resulted in
increased milk production. Furthermore, anthelmintic treated ewes gave birth to
heavier lambs. .

b.5.02 EPIDEMIOLOGY AND ECONOMIC IMPACT OF BOVINE
NEOSPOROSIS IN SWITZERLAND

Gottstein, B., Sager, H.

Institute of Parasitology, University of Berne, Switzerland

Neosporosis is a major cause of abortion and loss of young animals in the Swiss
bovine industry. Using different diagnostic tools (in vitro-cultivation; histology;
immunohistochemistry; serology; PCR), a retrospective abortion study has
shown that Neospora-DNA could be amplified by PCR in 29% of the brains
from aborted fetuses, with a simultaneous finding of typical cerebral lesions in
most cases, The diagnostic technology was furthermore validated upon inves-
tigation of experimentally Neospora-infected pregnant cows and their fetuses.
Based upon these first findings, a case-control-study was initiated, covering six
cantons in three geographically disparate areas of Switzerland. So far, the results
obtained in this study confirmed the relative high incidence of neosporosis and
its role as a major cause of abortion in cattle. Epidemiological data indicated that
vertical transmission occurs much more frequently than horizontal transmission.
The duration of the abortion problem keeps on for a longer time in neosporosis-
affected dairy farms than in other dairy farms with other abortion herd problems,
thus reflecting the importance of the vertical transmission route. Our epidemio-
logical data were compiled to provide an extrapolative basis for the estimation of
the putative economic impact of bovine neosporosis in Switzerland: 800’000
cows/heifers with 85% annual birth potential (= 680’000 pregnancies) exhibit an
average annual abortion rate of 2%, thus resulting in 13°600 total abortions. From
these, 25% (= 3,400 abortions) may be caused by neosporosis, according to our
epidemiological estimates. Taking into account the average economic loss of
abortion of 3’000 CHF per case, the annual loss due to neosporosis in cattle
industry will consequently amount to 10.2 million CHF, equivalent to 6.4 mil-

lion €.

b. 5.0 4 THE BENEFIT OF TOPICAL EPRINOMECTIN ON MILK

PRODUCTION IN DAIRY CATTLE

McPherson', W.B., Slacek?, B., Familton’, A., Gogolewski’, R.P.,

Cramer® L.G. and Gross®, S.J.
Merial, Manukau City, NZ, *Parramatta, AUS, *Iselin, USA; *Massey University,
Palmerston North, NZ; *Lincoln University, Canterbury, NZ;
Background: Eprinomectin, an endectocide for beef and dairy cattle with a zero
milk withholding period permits highly effective anti-parasitic treatment of
lactating dairy cows at any stage of lactation.
Method: A study was conducted to evaluate the effect of eprinomectin
administered at 500 mcg/kg topically or placebo treatment at calving on milk
production of 742 dairy cattle, 560 cows and 182 heifers, in three New Zealand
locations. Animals were pasture-fed on predominantly a single pasture at each
location, supplemental feed was provided as needed, the same for all animals at
each respective location. Cows were allocated to treatments within location based
on their parity, expected calving date and production worth or breeding worth to
replicates of two animals. Treatments were randomly assigned within replicates.
Milk production was measured at approximately monthly intervals using the local
dairy recording system. Actual amounts of milk and milk components (fat and
protein) were reported.
Results: Daily milk production in liters and daily milk protein were significantly
(p<0.05) higher for the eprinomectin-treated cows than for the placebo-treated
controls (19.28 L milk/day compared to 18.86 L/day and 0.661 kg protein/day vs.
0.650 kg/day). None of the other variables differed significantly (p>0.05)
between the treatment groups, although total milk production (+79.9 L), total milk
protein production (+1.6 kg), total milk solids (+2.0 kg), daily milk fat (+0.007
kg) and daily milk solids (+0.017 kg) were also higher in the medicated group.
Conclusion: These results indicate that the treatment of dairy cows with
eprinomectin at calving can improve their milk production.
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b. 5_05 TOTAL COMMITMENT TO DONKEY AND MULE
WELFARE WITH NON-INTRUSIVE RESEARCH
Svendsen, Elisabeth D

The Intemnational Donkey Protection Trust, Sidmouth, Devon EX10 ONU, UK
Background: Smallholder farms, transporters and women are increasingly
using donkeys for cultivation, for transport and for income-generation,
particularly in areas where draught cattle numbers have declined due to
recurrent droughts. Donkeys are exposed to a wide variety of infections, of
which parasitism is the major cause of ill health (Saul C; Siefert, L and Opuda-
Asibo, Donkey Power Benefits, Workshop Reader, 1997, Volume 2, 58-63)

probably causing marked losses in the productivity and activities of the donkey.

Method: The International Donkey Protection Trust runs mobile clinics and
clinics in various parts of the world providing anthelmintic treatment and
veterinary care to donkeys and mules. The donkeys and mules presented at the
clinics were observed.

Results: The economic benefits from the use of anthelmintics has resulted in
increased body condition, longer life expectation, reduced sores and in turn
improved income-generation. For example, 10 years ago the donkeys of Lamu
were in very poor condition. Many presented at the clinic were malnourished
and due to beatings and lack of body fat were suffering from bad sores. The
donkeys can now carry more weight per load, have more energy to perform
their tasks willingly, therefore suffer less beatings and hence less sores.
Conclusion: Non-intrusive research into equine parasites can produce cost-
effective improvement in animal health and welfare and therefore their draught
ability and longevity. The charity is totally committed to expanding the work
to all areas with a high proportion of working equines.

b.5.07 HEALTH EDUCATION IN CYSTIC
ECHINOCOCCOSIS INMOROCCO
Kachani', M., El Hasnaoui', M., Ouhelli’, H. & Andersen’, F.

Department of Parasitology 1, Hassan II Institute of Agronomy and Veterinary
Medicine, B.P. 6202, Rabat-Instituts, Morocco, Department of Zoology 2, B.
Y. U,, Provo, Utah, U.S.A.

Background: Cystic echinococcosis is highly prevalent in Morocco both in
man and in domestic animals and is a serious public health concern. We have
implemented a regional health education programme as part of a larger control
system.

Method: Sectors involved in educational processes, including women taking
care of pre-school children, were the primary aims. Attention was paid to
various socio-cultural customs and religious beliefs. Brochures and posters
were designed in order to inform children and women in rural areas about
parasite transmission and prevention. Efforts to induce the participation of the
community in the programme were made as well.

Results: Preliminary statistical analysis showed that the use of educational
aids was of great benefit to the population at risk. People and school-children
were very keen to learn about the disease and preventive measures. By its
participation in the control programmes, the community gets involved in the
development of its own health by improving its living conditions and restoring
health and preventing diseases.

Conclusion: The dissemination of information through health education at the
local level is an essential element in the prevention and control of diseases.
Acknowledgement: We wish to thank the Thrasher Research Foundation,
Utah, for encouraging this work and funding the Compendium on cystic
echinicoccosis in Africa and in the Middle Eastern Countries, with special
reference to Morocco.

b.5.06 SMART DRENCHING — PHARMACOKINETICALLY
BASED “BEST USE” OF ANTHELMINTICS.

_Hennessy, D.R

CSIRO Animal Production McMaster Laboratory, Locked Bag 1,
Delivery Centre, Blacktown NSW 2148 Australia

Background: Pharmacokinetic characteristics of anthelmintic compounds
can be used to improve efficacy of commercial drench formulations. This
information was provided to farmers as a number of on-farm
recommendations that encouraged improved drench use.

Methods: Successful worm treatment utilised the term “Smart Drenching”
and ‘was described in articles in newspapers, farmer journals and magazines
and supported by interviews on regional television and radio. Presentations at
regional farmer meetings, agricultural field days and discussions with farmer
advisers, with an information pamphlet succinctly describing concepts and
major points of successful worm treatment, provided clear “take home”
messages. The recommendations were developed to be in accordance with
routine farm practices.

Resaults: Simplicity of presentation and minimal use of scientific jargon
without trivialising the content clarified understanding. The advantages of
“Smart Drenching” recommendations have been recognised and are now
widely accepted by Australian sheep farmers. They are also being promoted
in other major sheep producing countries.

Conclusion: Taking scientific information to the sheep farmer as a series of
easily understood recommendations facilitated efficient anthelmintic use. The
“Smart Drenching” recommendations can contribute to better worm control
and extend the useable life of existing drench products.

b.5.08 CONSIDERATIONS ON IMPLEMENTATION OF

RESEARCH FINDINGS, -A NICARAGUAN CASE, WITH

SOME COMPARISONS TO TANZANIAN.

Brorholt, G.', Kyvsgaard, N.C.%, Whyte, M.!

! Institute of Anthropology, University of Copenhagen, Denmark,
2 Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Denmark.
A socio-cultural community study has been carried out in order to understand
indigenous knowledge and practice regarding traditional poultry-production.
The fieldwork took place during 1998 in two villages in Tanzania and
Nicaragua, and is part of the 3-year running multi-disciplinary research
project, “Improvement of traditional poultry management”.
Qualitative research methods such as participant observation, ethnographic
interviews, focus group discussions and illness records have been used. The
material is analysed according to anthropological theories.
Several socio-economic and cultural considerations should be taken into
account when implementing research findings to the end user. Peoples
management strategies for keeping or not keeping poultry varies according to
cultural system of land-use, labour division, ecology, sex- and age-group.
Different categories of women have different interests, resources and
possibilities regarding poultry keeping. By categorising women according to
a number of characteristics, the Nicaraguan case shows that married women
in separate households with two or more children and who are capable of
some planning and have access to feed for the poultry, are the most apt to
use low scale poultry production as a income generating activity. This group
find poultry production a reasonable, if not the only, possibility of generating
economic resources. The poster concludes that poultry management is not a
static practise but complex, dynamic and flexible where the poultry keeper
changes practise and strategy according to her stage in life cycle.
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C.6.00 EICOSANOID PRODUCTION BY ADULT FASCIOLA
HEPATICA AND PLASMA EICOSANOID PATTERNS
DURING SHEEP FASCIOLOSIS.
Ali, S. F., Joachim, A. & Daugschies, A. .
Institut fur Parasitologie, TiHo Hannover; Biinteweg 17, D-30559
Hannover, Germany
Background: Fasciola hepatica infection in sheep is known to cause anaemia,
fever and elevated levels of liver enzymes. It was hypothesized that eicosanoids
play a role in Fasciola associated pathophysiology.
Methods: The pattern of plasma eicosanoids during the course of acute and
chronic fasciolosis was studied in sheep each infected with a single dose of 800
F. hepatica metacercariae. Blood plasma was collected weekly until week 17
post infection (w.p.1.) from infected sheep and uninfected controls. Adult F.
hepatica were recovered from bile ducts and incubated for production of
excretory/secretory products (ESP). Eicosanoids were determined by enzyme
immuno assay in blood plasma, homogenates and ESP.
Results: Fever and anaemia were seen from 3 w.p.i. until 12 w.p.i. and 8 w.p.i.
until 17 w.p.i., respectively. Onset of fever was accompanied by elevated liver
enzyme activities (aspartate amino transferase and gamma glutamyl transferase)
in the plasma. In general, the plasma levels of prostaglandin E2 (PGE2),
prostaglandin 12 (PGI2) and {eukotriene B4 (LTB4) were reduced during the
acute and chronic stage of the infection, whereas thromboxane B2 (TXB2) was
reduced only at 8 w.p.i. The TXB2/PGI2 ratio was increased in favour of TXB2
at 3 and 11 w.p.i. TXB2, PGI2, PGE2 and LTB4 were detected both in ESP and
homogenates of F. hepatica.
Conclusion: Eicosanoid depletion in the plasma is caused by parasite-induced
liver damage. The changes in eicosanoid levels are highly correlated to the
clinical signs of the disease. Changes in the pattern of host plasma eicosanoid
during fasciolosis as well as parasite derived eicosanoids may reflect or
contribute to the pathology of the disease.

¢.6.02 PATHOLOGICAL CHANGES ASSOCIATED WITH
GASTEROPHILUS NASALIS INFECTIONS IN EQUIDS
Coles, G.C.! & Pearson,G.R.2

Depts.” of Clinical Veterinary Science,' and Pathology and Microbiology?,
University of Bristol, Langford House, Bristol BS40 5SDU,UK.

Background: Although the pathological significance of Gasterophilus spp is
debated, inspection of infected ponies at an abattoir suggested pathological
changes were associated with G.nasalis.

Methods: Stomachs and upper duodenum from animals infected with
Gasterophilus spp were placed in ten per cent buffered formal saline at the
abattoir. Samples were processed by the paraffin method, sectioned at five pm
and stained with haematoxylin and eosin.

Results: Clusters of G.nasalis up to six cms in diameter were found in the
duodenum adjacent to the pylorus. Elevated craterform lesions were present.
The mucosa and submucosa was variably thickened, firm and white.
Mononuclear cells, PMNs and eosinophils were observed in the lamina propria
and submucosa. Ulceration associated with attached larvae was present. Deep
.mucosal accumulation of eosinophils representing early abscess formation was
seen in two animals.

Discussion: Whilst there was no evidence for interference with function, the
pathological changes observed suggest that treatment and removal of G.nasalis
would be beneficial.

Supported by Merial Animal Health Limited.
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PATHOLOGICAL AND PARASITOLOGICAL STUDIES OF
CYATHOSTOMINAE INFECTIONS

SM Velazquez, MC Rey, PF Maure, F Raffo and M Braun

School of Veterinary Sciences, University of Buenos Aires.

Buenos Aires, Argentina.

Background: Larval cyathostomiasis (L.C) is an emerging disease in Argentina,
notably in horse farms regularly using anthelmintic drugs. Cylicocyclus insigne is seen
in these farms. Our aim is to study the pathology of cyathostome infection and the role
of different species in LC. Have reported a farm (XX) that has suffered severe losses
due LC and are studying it.

Methods: A) More than 3000 cyathostomes from XX and other farms were collected
after Ivermectin treatment and classified. B) Standard histological techniques were
used in 13 euthanized horses, with no LC signs. C) One horse in XX that died of LC
during was also studied. .

Results: A) In XX, C. insigne had a mean 43 % representation in the population of all
resident horses. Horses from other origins had few or no C. insigne. B) In all normal
horses, larvae of different sizes were seen in the large gut mucosa. They were lodged
in cysts surrounded by an inflammatory granulomatous reaction, where lymphocytes
predominated; there were many eosinophiles in the periphery; mast cells were scarce.
The mucosal granulomae were smaller than the submucosal. The latter were
sometimes placed above lymphoid nodules showing germinal centers. Some large
larvae were seen in emergency, always surrounded by very strong inflammatory
reactions. A marked, diffuse eosinophilic infiltrate was seen in the large gut mucosa.
2/4 horses had no C. insigne C) The gut contents of the LC horse were liquid and full
of large red larvae. Similar larvae were seen massively emerging from the submucosa;
an extensive ulcerative inflammation of caecum and colon was recorded. Onty 2/101
collected worms were adults, classified as C. insigne. Above 60% of the larvae could
be ascribed by size to the same species.

Conclusion: We confirm that acute LC is caused by the inflammation induced by
emerging larvae. C. insigne may be more pathogenic than other species.

c.6.01

c_6_03 ON THE USAGE OF PARASITIC DISEASE NAMES TEN
YEARS AFTER THE PUBLICATION OF SNO(A)PAD
Kassai,' T. & Tharaldsen,” J.

Department of Parasitology and Zoology, University of Veterinary Science,
Budapest, Hungary' & National Veterinary Institute, Oslo, Norway*

The WAAVP initiated a move for consistency in the usage of parasitic disease
names, and appointed an expert committee with the aim of codification of the
principles of a standard disease nomenclature. The Standardized Nomenclature
of Animal Parasitic Diseases (SNOAPAD, 1988) was based on the principle
that the disease name is constructed solely by the suffix -osis, which is added
to the stem of the name of the parasite taxon formed from the nominative of
the taxa. After its endorsement by WFP in 1990 this guideline was termed
SNOPAD and recommended for general use.

Major types of views expressed on SNOPAD are:

1/ welcome and support recognising that SNOPAD gives a consistent approach
in contrast to the previous inconsistency of terms;

2/ indifference not recognising the advantageous aspects,

3/ antagonism on principle, based on the opinion that it may corrupt a
fundamental tenet of the English language.

While the use of SNOPAD-conform terminology increased in the past decade,
more in the field of veterinary than medical parasitology, inconsistency in
nomenclatural usage still continues.

SNOPAD is meant to adopt the "one disease, one name" concept and thus to
simplify both communication and information-handling in the field of
parasitology. SNOPAD presents a standard list of disease names available as a
source of reference for all those who wish to use a consistent disease
terminology. Evolution makes its course both in parasitism and in the usage of
parasitic disease names!
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C.6.04 EXPERIMENTAL CEREBROSPINAL ELAPHOSTRONGY-
LOSIS (ELAPHOSTRONGYLUS CERVI) IN GOATS

Demiaszkiewicz A.W., Lachowicz J., Dr62dz J.

W. Stefanski Institute of Parasitology Polish Academy of Sciences,
ul. Twarda 51/55, 00-818 Warszawa, Poland

Elaphostrongylus cervi is a common parasite of intermusclar connective tissue
or central nervous system of Euroasiatic deer. The aim of work was to check its
dpatogeny for domestic ruminants pastured on woodland pastures together with

eer.

Ten goats 2 - 8 months old were infected orally with doses 300 - 10000
infective larvae of E. cervi. Pathological symptoms were registrated and died
animals were autopsied.

Clinical symptoms occured after 7 - 22 dpi in animals infected with 3000, 5000
and 10000 larvae. At first were obserwed weakness, cough and difficult
breathil_'ng, than péresis of hind legs, “sitting dog” position and paralisis of
extremities.

Goats died between 15 and 36 days of invasion. Postmortem examinatin showed
oedema and inflammatory changes in lungs, effusions and yellow-gray foci in
liver, kidneys and heart muscle. In brain and spinal cord occured numerous
extravasations and live larvae of E. cervi.

Nematodes E. cervi can make in goats demages and inflammatory changes in
central nervous system causing clinical symptoms and death of animals.

C.6.06 PATHOLOGY OF TRYPANOSOMA EVANSI INFECTION IN
TWO SPECIES OF WALLABY
Reid'. S.A., Husein?, A. & Campbell’, R.S.F.

T Australian Institute of Tropical Veterinary and Animal Science, James Cook
University, Townsville, Queensland, 4811, Australia.
2 Research Institute for Veterinary Science, J1. Martadinata 32, Bogor, Indonesia.

Movement of livestock from western Indonesia to south-eastern Irian Jaya may
pose a risk of introducing 7. evansi into Papua New Guinea (PNG) via feral deer
and native wildlife including wild pigs and wallabies. A pilot experimental study
was conducted to observe infection in 2 species of wallaby.

Two agile wallabies (Macropus agilis) and 3 pademelons (Thylogale stigmatica)
were infected by intravenous injection of 2x10* 7. evansi/kg at the RIVS, Bogor.
Animals were observed daily for evidence of clinical disease and blood collected
twice weekly to determine the parasitaemia. Moribund animals were euthanased,
post mortem examination conducted and gross and histological changes noted.
All wallabies developed a high parasitaemia at day 6 post-infection which
persisted until euthanasia at 8,29, 31, 38 and 64 days after infection. Clinical

signs included anorexia, weakness and ataxia. Gross pathology was unremarkable.

Histological changes were seen in tissues containing antigen-processing cells and
consist of a mononuclear cell infiltrate into the interstitium with little cellular
destruction. T. evansi could be seen in the tissues using a specific immuno-
staining technique.

Agile wallabies and pademelons are highly susceptible to infection with T. evansi.

Histopathological changes in wallabies infected with T. evansi are pathognomic.
Wallabies have the potential to spread T. evansi into PNG and may suffer high
mortality and, thereby acting as an indicator of recent introduction.

This study was supported by the Australian Quarantine and Inspection Service.

C.6.05 PATHOLOGICAL OBSERVATIONS ON SCHISTOSOMA
BOVIS INFECTION IN CATTLE IN IRINGA ,TANZANIA.
Makundi', A.E; Kassuku' A.A., Maselle?, RM., Monrad® J.
'Faculty of Vet Medicine, SUA P.O. Box 3019, Morogoro, Tanzania.

Danish Center Experimental Parasitology, RVAU, Biilowsvej 13, DK-1870

Frederiksberg C., Denmark.

Background: Although liver-fluke infection is known to be among the causes of

ill-health and lowered productivity in cattle in the southern highlands of Tanzania

little has been done on the effect of the co-existing schistosome parasites.

Method: The pathological observations were carried out in six tracer calves kept

in an endemic farm at different durations (two for 8 months, another two for 6

months and the last two for 4 months) and in two old cows with chronic illness.

Results:. The pathological lesions were more severe and more prominent in the

very old cows than in the tracer calves. Lesions were more severe in those calves

kept for 8 months The livers of the old cows were severely affected, being dark-
brownish-black in colour and invariably fibrosed. Histopathological lesions were
mainly seen in the portal and peri-portal areas. However, in old cows large areas
of parenchyma were destroyed and there was an unusually high number of Kupfer
cells filled with dark-brown-black granular pigment mixed with iron. In the
intestines, there were haemorrhages on the mucosa, cystic dilatation of the
crypts, and single as well as clustered egg granulomas on the mucosa and sub-
mucosa lesions and these were more dramatic in the old cows. Other organs
involved were pancreas and abomasum. However, the finding of the egg
granulomas in the gall bladder mucosa of the old cattle has rarely been reported.

Conclusion: In the southern highland of Tanzania Schistosome infection is just

as pathogenic to cattle as liver-flukes and the severity and extent of the

pathological lesions in cattle under natural conditions depend on duration and
intensity of infection.

¢.6.07 THYSANOSOMA ACTINIOIDES AS POSSIBLE
PREDISPOSING AGENT OF BLACK DISEASE IN SHEEP
Robles, C.A,, Olaechea F.V.

National Institute for Agricultural Technology (INTA), CC 277, (8400)
Bariloche, ARGENTINA.

An outbreak of Black disease in Argentinean Patagonia, where 80 (6.7%) out of
1200 Merino ewes died suddenly, is reported. Congestion of subcutaneous
tissue, accomulation of fluid in the thoracic and abdominal cavities, distended
gall bladder and a heavy burden of Tysanosoma actinioides in bile ducts were
the most relevant findings at post mortem examination. Histological sections
showed multiple focal necrotic foci in the liver parenchyma, distended bile ducts
and presence of the parasite in bile ducts. Clostridium novyi was early detected
in liver smears through immunofluorescence. Lately, from liver cultures,
Clostridium novyi type B was isolated. Due to the absence of the commonest
predisposing agent Fasciola hepatica and other suspected parasites ie
Cysticercus tenuicollis and Dicrocoelium dendriticum in the liver, ducts and gall
bladder, the severe parasitism by T. Actinioides is proposed as the predisposing
agent of the present outbreak of Black disease. The mechanism by which the
parasite could act as the trigger factor in this case is unknown. However, it was
observed that the parasite produces an enlargement of bile ducts compressing the
surrounding parenchyma, and also restricts or obstructs the normal bile flow.
Both of these conditions could produce anoxia in the surrounding parenchyma,
giving the Clostridium the ideal conditions of latent spores to activate and
growth.
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C.6.08 CLINICAL AND HEMATOLOGICAL ALTERATIONS IN
CATS INFECTED WITH Lagochilascaris major
Rocha, A.!, Sato, M.O.! , Vieira-Bressan, M.C.R.".

'Deplo. -de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de S3o Paulo,Av.Prof Lineu
Prestes, 1374,CEP-05508900 Sao Paulo,BRAZIL.

Background: Among the nematodes of the genus Lagochilascaris, L. major
parasitizes the oro-pharyngeal region of cats. The eventual possibility of its
transmission to humans, similarly to L. minor, which constitutes an important
zoonosis in the Neo-tropical region, including Brazil, justifies a more detailed
study of this species related to its biology, clinical and pathological alterations in
the feline host.

Method: Six cats were orally infected with L. major, receiving 50 cysts each,
and another cat remained as a negative control. Clinical signs and faecal egg
counts were monitored daily and hemograms were performed weekly.

Results: Two cats showed intermittent mandlbular movements, one of them
during the 2™ and 3" and the other on the 4™ and 5" weeks post-infection (pi.).
Clinical signs such as hyperthermia, anorexia or apathy were not -observed.
Intermittent diarrhea was observed on the 2™, 3™ and 5™ weeks pl
Leukocytosm neutrophilia, monocytosis and eosmophllxa occurred on the 4®

week p.i. Higher egg counts were observed during the 3™ and 4" weeks p.i., and
infection was eliminated by 4 out of 6 animals 70 days p.i.

Conclusions: Domestic cats may host L. major developing a mild infection
when inoculated with 50 cysts, with discrete clinical and pathological alterations,
and are able to eliminate a primary infection.

Cc.6.10 STUDIES ON SARCOPTIS SCABEI INFESTATION IN
DRONEDARY

Singh, A.P. & Gahlot, A.K

Department of Veterinary Medicine, College of
Veterinary and Animal Science, Bikaner-334881 India

Qut of some 250 clinical cases of sarcopticosis in
dronedary observed during the period of 2 vyears
(1997-1998), 18 camels for either sex, different age
groups and breed were selected for detailed
clinico-pathological and therapeutic trial for the
purpose of the present report. The infested animals
showed emaciation and skin lesions showing alopecia
alongwith hyperaemia and blood oozing out as a
result of itching. The lesions were mainly found on
the face, neck and ventral part of abdomen, perineal
region, prepuceal sheath and vulva in females.
Sarcopticosis was confirmed by skin scrapping
examination for presence of mites. Pre and post

treatment haematological parameters viz.,
haemoglobin, packed cell volume, total erythrocyte
count, total 1leucocyte count and differential

leukocyte counts were recorded. Some of the pre and,
post biochemical parameters viz. serum glucose,
total protein, calcium and phosphorus were also
studied. The animals were treated with deltametharin
plus ivermectin successfully and there were
significant improvement in values of haemoglobin,
serum glucose and total proteins in the treated
camels.

c.6.09 OXIDATION OF BOVINE ERYTHROCYTES INFECTED
WITH THEILERIA SERGENTI
Shiono',H., Yagi',Y.,Prasobporn’, T.,Kurabayashi’,N. Watanabc YA,
& Chikayama',Y.

"National Institute of Animal Health,Japan;’Nonhem Veterinary Research and
Diagnosis Center, Thailand;'Sorachi Livestock Hygiene Service CenterJapan
Background:Japanese bovine theileriosis ,which is caused by Theileria
sergenti is one of the most serious discases of grazing cattle in Japanesc
pasturc. Although the main symptom of this discase is an anemia, the precise
mechanism of the anemia is still unknown. We investigated the relationship
between oxidative damage of erythrocytes and development of the anemia:
Method:Five splenectomized Holstein calves were infected with T.sergenti by
infestation with Haemaphysalis longicornis and by inoculation of gland
homogenates of the tick vector. Blood samples were taken from the calves at
constant intervals before and after the infection. We checked hematologic
parameters and analyzed methemoglobin(MHB), erythrocyte membrane
lipidperoxide(LPO) and oxidized erythrocyte membrane protein(OP), as
indicators of erythrocyte oxidations.

Results:It is observed that the increase in the parasitemia was accompanicd
with the lowering hematocrit. Before the infection, the concentrations of
MHB, LPO and OP werc about 3%, 5 nmol/gHb and 0.4-0.6 mol
carbonyl/mol protein, respectively. However, at the maximum of the anemia,
the concentrations of MHB, LPO and OP increased about 20%, 20-30
nmol/gHb and 1.5-1.9 mol carbonyl/mol protein, respectively.
Conclusion:Present study suggest that oxidation of the erythrocyte was
related to the development of the anemia in T.sergenti infection. This
oxidation might play a part of pathogenesis of the anemia of Japanese bovine
theileriosis.

C.6.11 EARLY IMMUNE RESPONSE DURING HYDATID
SECONDARY INFECHON IN MICE.
Breijo', M., Anesetti’, G., Martinez’, L., Sim', B & Ferreira’, A. M.
'lmmunology Dept., Faculty of Veterinary, Immnology Dept. Faculty of
Sciences and *Histology Dept., Faculty of Veterinary of University of
Uruguay Montevideo. “MRC Immunochemistry Dept., University of Oxford, UK.
Hydatld disease, caused by the metacestode of E.granulosus, is a world zoonosis
which affects a wide range of domestic animals. The innate defences induced by
E.granulosus metacestode in both natural and experimental infections have been
poorly described. In this work, we attempted to characterise the systemic acute
phase and the early local inflammatory responses induced by E.granulosus
metacestode using a murine secondary infection model based on the injection of
protoscoleces (PSC) within intraperitoneal diffusion chambers. Normal (N/I
group) and decomplemented (D/I group, treated with cobra venom factor) mice
were infected with 1000 PSC on day 0. Three mice of each group were killed on
days 0, 3, 10, 17 and 43 postinfection and the chamber contents analysed for
complement C3 (C3) and serum amyloid P (SAP) proteins, cell types and number
of viable parasxtes (NVP). C3 and SAP were also measured in plasma on the same
days. Local and systemic.increases of C3 (1.5 fold) and SAP (2 fold) and high °
PMN infiltration were observed on day 3 in N/I mice. D/I mice showed similar
increases in SAP and PMN levels on day 3. On day 43 NVP was comparable
between groups, although N/I mice did have higher percent of cyst forms. Also,
there was a positive correlation between PMN level and NVP in N/I group,
whereas D/I mice showed consistently high PMN infiltration even with low NVP.
These results show that the absence of native C3 did not impede the development
of the local inflammatory and systemic acute phase responses.
Also, even though NVP was not affected by complement depletion, the low level
of cyst forms developed in D/I mice suggests that complement is one of the
signals involved in the induction of PSC differentiation to cyst.
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c.6.1 2 RESPONSES OF FASCIOLA HEPATICA INFECTED SHEEP TO VARIOUS
INFECTION LEVELS.
Chauvin', A., Moreau!, E. & Boulard?, C.
1 : UMR ENVN/INRA Interactions Hote-Parasite-Milieu, BP
40706, 44307 NANTES cedex 03 ; 2: INRA Immunopathologie
des maladies parasitaires, 37380 NOUZILLY.

Materials and metheds: The response to Fasciola hepatica was studied in 15
sheep infected with 5 (5 sheep-Group B), 30 (5 sheep-Group C) or 150 (5
sheep-Group D) metacercariae; 5 non-infected served as control (Group A).
The 20 animals were necropsied 12 weeks post-infection (pi) for counting and
measuring flukes. Cellular and humoral responses were detected by peripheral
eosinophils count, peripheral blood lymphocytes proliferation with excretory-
secretory products (FRESP), ELISA and Westem blot.

Results: All sheep were infected at necropsy excepted one sheep in Group B.
Mean parasitic intensities were 40%, 44% and 27% of infection dose in Groups
B, C and D respectively. FRESP-specific lymphocytes responses of the 3
infected groups were significantly enhanced in weeks 3 and 4 pi (p<5%). The
kinetic of the specific humoral response and the antigenic recognition profile
were similar for the 3 infected group but antibody level was significantly lower
in group B than in the 2 other infected group from week 5 pi to week 12 pi
(p<5%). Peripheral eosinophils count was significantly enhanced (p<5%) in
weeks 6 for Group B and, in weeks 4,5 and 6 for Group C and D. The numbers
of peripheral eosinophils were significantly different between the 3 infected
groups in week 3,4 and 6 pi and was related to infection level.

Conclusion: These results confirmed that sheep are higly susceptible to F.
hepatica infection, even when infection pressure is very low. Peripheral
eosinophilia seemed dependent of the infection level. The immune response
seemed similar in the sheep infected with various number of flukes. A lower
antibodies level is observed only in the group infected with 5 metacercariae..

¢.6.14 RECOGNITION BY W-B OF ANTIBODIES AGAINST
ASCARIS SUUM ANTIGENS IN IBERIAN PIGS

Frontera, E.; Reina, D.; Serrano, F.; Mora, J.A.; & Navarrete, 1.

Parasitology and Parasitic Diseases, Faculty of Veterinary, University of
Extremadura, Avda. Universidad, s/n, Caceres, Spain.

Background: To know the immune response produced in naturally and
experimentally infected Iberian pigs against A. suum, we have carried out a study
about the different proteins of five different antigens from adults of this parasite.
Sera from the afore mentioned pigs were tested by WB against the five antigens.
Methods: The composition of the different somatic antigens has been carried out
by 12 % SDS-PAGE technique and the analysis of the immune response by WB
technique. Sera from 9 experimentally infected Iberian Pigs (with single and
trickle doses) and 39 naturally Iberian Pigs were analized to carry out this study.
Results: Protein bands were located in all antigens, especially between 33 and 66
Kda. It is possible to find different common bands but also specific proteins in
each antigen. By WB, the reactivity of pigs with patent infections was very low
for all antigens, while some pigs without worms in the small intestine had strong
and easily recognisable bands. A similar response was found in the experimentally
infected Iberian Pigs in which intestinal worms were not found at 42 dpi.
Conclusions: The immune response of the Iberian Pigs against Ascaris suum is
independent of the adults parasitation level.

Acknowledgment: The study was supported by the Comisioén Interministerial de
Ciencia y Tecnologia of the Spanish Goverment (Project AGF96-0557).

c 6 1 3 IgA RESPONSE ASSOCIATED WITH REDUCED
el FECUNDITY OF OSTERTAGIA OSTERTAGI IN CATTLE
Claerebout, E., Raes, S., Geldhof, P., Agneessens, J. &
Vercruysse, J.

Department of Parasitology, Faculty of Veterinary Medicine, University of
Ghent, Salisburylaan 133, B 9820 Merelbeke, Belgium.

In sheep infected with Teladorsagia circumcincta, parasite specific 1gA
responses in the abomasal mucosa have been associated with a reduction in worm
fecundity, a feature which is regarded as a sign of acquired immunity. In the
present study, the effect of parasite specific IgA responses on worm fitness was
investigated in cattle infected with the abomasal nematode Ostertagia ostertagi.
Fourty one calves were exposed to different levels of natural O. ostertagi
infections during their first grazing season. The degree of acquired immunity
against O. ostertagi was evaluated after cither a natural challenge infection (exp.
1, n = 18) or an artificial challenge infection (exp. 2, n = 23). In both
experiments the worm burdens, the length of the adult worms, the faecal egg
counts and the number of eggs per female worm indicated distinctly different
levels of acquired immunity, depending on the infection level during the first
grazing season. To determine a possible role of IgA antibodies in the protective
immune response, Osterfagia-specific IgA were measured in the abomasal mucus
and the serum of the animals after the challenge infection, using an ELISA.
Parasite-specific IgA levels in the abomasal mucus were significantly negatively
related with faecal egg counts and the number of eggs per female worm, but not
with the worm burden or the size of the adult worms. No significant correlation
was observed between serum IgA levels and any of the parasitological parameters.
These results suggest that parasite specific IgA responses in the abomasal mucosa
of cattle infected with O. ostertagi are associated with a reduction in worm
fecundity.

c_6_1 5 IgGl AND IgG2 HUMORAL RESPONSES IN
EXPERIMENTAL CANINE TOXOCARIOSIS
Morrondo, P.. Pedreira, J., Sanchez-Andrade, R., Paz-Silva,
A., Suirez, J.L., Panadero, R. & Diez-Bafios, P.

Parasitologia y Enfermedades parasitarias, Facultad de Veterinaria, Universidad de Santiago

de Compostela, Campus de Lugo, 27071, Spain.

The humoral-mediated response (IgG1 and IgG2 subclasses) against
Toxocara canis in dogs infected with embryonated eggs was established by
ELISA and crude antigen. One group of dogs was treated with procodazol (G-
E), prior and after infection, to modify its response to toxocariosis. Another
infected group remained without treatment (G-I), and one group of non-
treated and non-infected animals was left as control (G-C). Animals of groups
G-E and G-I remained infected throughout 14 weeks, when all infected
animals received a single oral dose of piperazine.

All infected dogs passed T. canis eggs by faeces, and adult worms were
spontaneously recovered during the infection and at the 14" week after
infection. The mean number of worms obtained was 17.86 + 15.60 in G-I and
7.86 = 6.91 in G-E. The IgGl response was higher in G-I than in G-E,
increasing earlier and peaking at 10"-11™ weeks after infection. The values of
IgG2 increased at 4".5 w.ai. in G-1, and decreased to the end of the study,
whereas in G-E a constant level was achieved throughout the experiment.

In toxocariosis the gut acts as a barrier to infection reducing greatly larvae
that migrate to the liver and the lungs; furthermore the humoral response
seems moderate the intensity of the parasitosis, limiting the number of
toxocaras that attain maturity in the intestine. Production of IgG1 and IgG2 is
antagonistically regulated.
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c_6_1 6 SERUM IGG ANTIBODIES AGAINST HAEMONCHUS
CONTORTUS IN POLISH WRZOSOWKA HOGGETS
NATURALLY INFECTED WITH GASTROINTESTINAL
NEMATODES
Moskwa', B., Cabaj’', W_, Doligalska®, M.

'W. Stefanski Institute of Parasitology of the Polish Academy of Sciences,

00-818 Warszawa, Twarda 51/55, Poland, 2Depanment of Parasitology,

University of Warsaw, 00-927 Warszawa, Krakowskie Przedmiescie 26/28,

Poland

The study was carried out on Polish primitive prolific (Romanov type)

Wrzosowka hoggets, 11-months-old over one grazing season 1997. Sheep

were naturally infected with gastrointestinal nematodes and antheiminthics

were not used. The aim of the study was to determine humoral response (IgG)
against H. contortus crude antigen.

Eggs per gram of faeces (EPG) were performed by a modified
McMaster method from April to November 1997. IgG level was detected
using method described by Stankiewicz at al., 1996 (Int. J. Parasit., 26: 97-
103).

Increase of faecal egg counts was observed from April to September
(EPG=2.3 and 129.8, respectively). Mean IgG level peaked in June
(OD=0.402), decreased to the lower level in August (OD=0.214) and
increased again in the end of grazing season (OD=0.382). Very similar IgG
pattern was observed in small groups of hoggets selected for low and higher
faecal egg counts. Although observed differences are not statistically
significant, IgG level was higher in hoggets passed no more than 10 eggs per
gram of faeces.

The results of this trial demonstrate that IgG level corresponded with
the percentage of Ly H. contortus larvae cultured from the faeces.

The research was supported by grant No. 6 PO4C 008 10 of State Committee

for Scientific Research in Warsaw, Poland.

c.6.19 EARLY DIAGNOSIS OF CEREBROSPINAL
NEMATODIASIS (SETARIASIS) IN GOATS

Rajapakse, R.P.V.J.

Faculty of Veterinary Medicine & Animal Science,
University of Peradeniya, Sri Lanka.

Background: Cerebrospinal Nematodiasis (CSN) is a common paralytic
condition of goats in Sri Lanka, caused by migration of larvae of Setaria spp.
in the central nervous system. Early detection and treatment could reduce
diseases incidence in the field. This study was carried out to develop a
diagnostic assay for early detection of CSN for effective treatment.

Methods: A total of 12, six month old goats was used in the experiment. Eight
were infected with 50 L; larvae recovered from infected Aeds aegypti. Serum
and Cerebrospinal fluid (CSF) were collected twice a week for three months.
Antibody levels against a PAGE fractionated, 54kDa adult excretory-secretary
antigen (SpES), were elucidated using ELISA. CSF was also examined for its
cellular components

Results: Serum antibodies against SpES were detected by day 18 in all the
infected animals with titres ranging from 1:20 to 1:80. However, only five of
the infected animals developed CSF antibody (21 - 31 days). Animals with
CSF antibodies developed neurological symptoms after 42 days, accompanied
by elevated levels of eosinophils (13-42%) in the CSF.

Conclusion: Increase in eosinophils levels and appearance of SpES specific
CSF antibodies occur during the early stages of CSN infection, Thus,

a specific CSF is a useful assay in the early detection of CSN infection.
Acknowledgement: IFS, Sweden for financial support (Grant No.B/2508-1)

C.6.18 HORSE CYATHOSTOMINAE ANTIGENS: IMMUNOBLOTS

USING HORSE AND RABBIT SERA.

Stefla M, Soba MG, Raffo F, Rios Centeno A, Bran M.

Buenos Aires: Argentina,
memsammmmm
cyathostomes induce immune reactions in their natural host, these reactionss may play a role more
in LC than in protection. Our aim is to siudy Cyathastomirae specific antigens in order to better
mmmﬂaﬂpmtm.ﬂmmmﬂmwmdqmimmmﬂmnnybe
nmpﬂingaicﬂmoﬂmhaheedxgﬁnnmﬂuﬂﬂy(seemmryhgpoﬁn’),
Cyficocycluss insigne i the most preponderant species, and was elected asa model.
Methods: Cyathostomes were collected fiom the fces of horses inthis £, 24 hs after
Tvermectin treatment. L4 forms were removed and adult C. insigne (CT) were isolated. The 2
resulting adult cyathostome popeations were used to prepare polyspeific (PS) and Cl extracs,
@gamdﬂ&mdaegmsmjmiﬁmmmmmwﬂm
detergents, were used to immunize rabbits. All extracts were analyzed by SDS-PAGE and
immunobiots, using naturally infected, symptom free horse séra and a cyathostome free cortrol
foal serum, as wedl as normal and immunized rabbit sera
Results: There were some quaniitative differences between protein bands of the PS and CT
extracts Tnall homogenates, there was an important 30 kD protein band that dd not react in
immunoblots. Ifcted horse sera reacted against ll extracts, with bands in the 90 1o 40 kD range.
There was a40kD band detected by rabbit sera, not seen with infected horse sera. There were
some qualitative differences in the bands detected by horse serain the Cl and PS extracts
Condusion: Cyathostomes may have antigens that are not recognized by their natural host’s
sera, thet may be important in prevention and/ar pathology. A technique for speces determination

c.6.20 SUSCEPTIBILITY OF MICE EXPRESSING SAG-1
PROTEIN TO TOXOPLASMA GONDII
Seng!, ., Nagasawa', H,, Maki', Y., Yokoyama?, M., Inoue’,
N., Xuan', X,, Igarashi’, I, Fujisaki', K., Mikami!, T,
Suzuki', N., and Toyoda', Y.
1) The Research Center for Protozoan Molecular Immunology, Obihiro
University of Agriculture and Veterinary Medicine, Japan, 2) Reproductive
Engineering Section & Experimental Animal Center, Mitsubishi Kasei
Institute of Life Science, Japan.

Toxoplasma gondii is a protozoan parasite that infects most species of
domestic animals, bird and human in the most parts of the world. One of the
major surface antigens, SAG-1 (P30), appears to have an important role in
binding to the host cells in the process of invasion, pathogenesis and
immunogenicity of the parasite. Aim of this work is to study cell-mediated
immune response in the mice expressing the SAG-1 to Toxoplasma gondii.

P30 transgenic mice generated were infected parenterally with RH and
Beverley strains of 7. gondii. All of the P30 transgenic mice and non-
transgenic mice died on day 8 postinfection when they were infected
intraperitoneally with RH strain tachyzoites. However, when the mice were
infected intraperitoneally with Beverley strain bradyzoites, about 70 -100 %
and 40 % of mortality in the P30 transgenic and the non-transgenic groups,
respectively, were observed. These mice succumbed infection on days 10-15
postinfection.

P30 transgenic mice were more susceptible to 7. gondii infection as
compared to non-transgnic mice. This relative susceptibility may be
associated with the expression of P30 protein in thymus of the P30
transgenic mice. Analyses of cell population and cytokine profile responsible
for the susceptibility are being carried out.
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C.6.21 ANTIGEN OF FASCIOLA SP.IN THE EXOGENOUS

STAGES

Y. Terada, H. Kasuga, M. Kohmoto, N. Tsuji, T. Isobe,

T. Kamio and S. Yoshihara
National Institute of Animal Health, Tsukuba, 305-0856 Japan
Background: Identifying antigens of fasciola in the exogenous stages has
received little attention. We studied antigens of Fasciola sp. at various
stages of development by an indirect immunofluorescent antibody (IFA)
test,
Methods: The intermediate host, snail Lymnaea ollula, was exposed to
miracidia of fasciola, and the sporocysts, rediae, cercariae and metacercariae
were collected. The juvenile flukes in the liver phase were recovered from
mice inoculated with metacercariae. IFA was performed with paraffin-
embedded sections of the parasites at each stage. Antiserum to Fasciola sp.
was collected from rabbits 7 weeks after infection with metacercariae.
Results: IFA test showed specific fluorescence on the surface of all
developmental stages. The fluorescence was also detected in the gut cells
of cercariaec and metacercariae, and the gut caeca of juvenile fluke. After
absorption of the serum with antigens of metacercariae or juvenile fluke, no
fluorescence was found in metacercariae and juvenile fluke homologusly,
however, the fluorescence was observed in the gut cells of metacercariae or
in the gut caeca of juvenile fluke heterologusly.
Conclusion: The antigen of Fasciola sp. recognized by rabbit exists in the
parasites at the exogenous stages as well as in the juvenile fluke of the
defenitive host, and the stage-specific antigen also exists in the
metacercariae and the juvenile fluke.

C.6.23 IMMUNE RESPONSE AGAINST UNCINARIA
STENOCEPHALA INFECTIONS IN DOGS
Gérski P., Wedrychowicz H.

Department of Parasitology, Warsaw Agricultural University,
Grochowska 272, 03-849, Warsaw, Poland

Background: Uncinaria stenocephala infections are prevalent in dogs of
Central and Northermr Europe. This parasite can cause anaemia, eosinophilia
and other non specific symptoms. However, there have been just a few reports
so far on the dog humoral response to antigens of this nematode.

Methods: In the present experiment serum antibody responses to somatic
proteins of infective larvae and adults of U. stenocephala were investigated in
mongrel dogs. Groups of dogs were immunised with two doses of 1000 L3/kg
body weight administrated orally or percutaneously in two week intervals and
then challenged orally with similar dose of larvae. Another group of naive
dogs was infected orally only once with the same dose of larvae-and served as
a challenge control. Serum samples were collected weekly and adult worms
were obtained from the intestines during necropsy.

Results: The vaccinated dogs showed 5.4 and 2.2 times lower worm burdens
as compare to challenge controls. ELISA values of all immunoglobulin
isotypes measured in sera of immunised dogs were significantly higher then
in challenge controls. These differences were more evident when extracts
from adult worms were used.

Conclusion: Dogs became resistant to Uncinaria stenocephala after the first
infection. The route of larvae administration play an important role in the
development of immunological response. ( percutaneous infection is more
immunogenic than oral one ).

c 6 22 RECOGNITION OF Cooperia punctata ANTIGENS BY SERUM
et OF INFECTED AND CHALLENGED CALVES

Vieira-Bressan, M.C.R !, Yatsuda, A.P.}

Depto. de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de Sdo

Paulo,Av.Prof Lineu Prestes,1374,CEP-05508900 S#o Paulo,BRAZIL.
Background: Immunity to C. punctata in calves is evident after first exposure,
however, little is known on the antigen recognition patterns, which might help the
development of more accurate serological tests and to design immunoprophylactic
studies. The development of infection in prime-infected and challenged calves and
recognition of soluble adult and larval -C. punctata antigens by antibody (Ab)
isotypes in the sera of those calves was studied.
Method: Six Holstein male calves aged 5 months were single infected with
130000L; per 05(G-A) and another 6 calves remained as non-infected controls(G-B).
On DAII00 calves were treated with an anthelmintic. Eighty days later, 4 of the
infected animals were re-infected with 260000L3(G-A.1), and the non-infected
group was divided into 2 subgroups, one prime-infected with the same dose as G-
A.1(G-B.1), and another as control(G-B.2). Daily faecal and weekly serum samples
were collected. Sera were tested in immunoblots against adult and larval C. punctata
soluble antigens, using anti total IgG, IgG1, IgG2, IgA and IgM MAD to detect the
response. Blots were revealed with horseradish peroxidase-conjugated MAb and 4-
chloro naphtol as substrate.
Results; IgG and IgG1 from sera of G-A and B.1 reacted with a doublet of proteins
of apparent MW of 12-14KDa and 17-20KDa from soluble adult proteins. Sera from
G-A.1 reacted with an additional 29KDa band after DAI28. IgG from pooled sera of
G-A and B.] reacted with greater intensity from DAI28 until DAI49 with bands of
33 and 43 KDa and with less intense bands of 29-30 and 37KDa from L3 soluble
extracts, but after DAI49, reactivity decreased in intensity. IgG and IgG1 from a
Cooperia-hiperimmunized (HI) calf reacted strongly with a 29KDa band from adult
proteins, similarly to re-infected animals, and IgA reacted weakly with a 12-14KDa
band, which was recognized by IgM from all infected animals and by IgG2 from
sera of G-A.1, B.l and the HI calf. There was no reactivity of sera from
Haemonchus placei-infected calves with adult Cooperia antigens.
Conclusions: Sera from calves prime-infected at different ages recognized the same
adult protein doublets, with the same intensity. Sera from re-infected calves reacted
more intensely with this doublet and recognized an additional 29KDa band.

C.6.24 ANTIGEN RECOGNITION BY SERUM OF NELORE AND
HOLSTEIN CALVES INFECTED WITH Haemonchus placei
SATO, M.O."; YATSUDA, AP% VIEIRA-BRESSAN, M.CR'
Depto. de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de Sao Paulo,
Av.Prof Lineu Prestes,1374,CEP-05508900 Sdo Paulo, BRAZIL.
Background: Infection with Haemonchus placei on Holstein calves, showed
greater establishment and development of the worms compared with Nelore
(SATO et al, I Novel Approaches Conf. Procedings, Baton Rouge, 1998, p.50).
This experiment aimed at comparing . the patterns of antigen recognition of
Nelore and Holstein calves sbjected to H. placei infection H. placei.
Method: 5 Holstein (group A) and 5 Nelore (group B) 9-month-old calves were
infected with a single oral dose of 1.000 H. placei L3/Kg, monitored for 9 weeks
and then slaughtered. Faeces and blood were collected weekly for counting of
eggs per gram (epg), haematocrit and assess the humoral response to the adult 4.
placei total antigens by ELISA and Immunoblotting.
Results: The pre-patent period was 5 weeks for nelores and 4 weeks for the
holsteins. Mean peak egg counts of holsteins were higher and appeared earlier
than in nelores. Haematocrits of the nelores were always higher than on holstein
calves, and they did not show anaemia. On the 3™ week anaemia was observed
on holstein calves. Mean group worm burden in nelores was 2.000 +2.570 and in
holsteins was 21.133 14254 (p<0,015). The ELISA results in nelores and
holsteins show an elevation of serum IgG levels (IgGl levels were the same as
these of IgG) against soluble adult antigens after DAIl4, with a peak on DAI2I1
(p<0,01). A similar pattern of reactivity was observed on immunoblots. Two
bands of +43kDa were observed on DAI14 and on DAI21 another band of
+18,4kDa was observed, disappearing on DAI35. On DAIS6 the +43kDa band
became weak on nelores and disappeared on holsteins (two factor analisys of
variancy was the Statistical method utilized).
Conclusions: The worm burden that established on holsteins was greater in
number and the sintomatology was more severe than on nelores, although the
serological levels of total IgG in ELISA and the recognition of soluble adult
antigens of H placei on immunoblotting were similar.
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C.6.25 EFFECTS OF Boophilus microplus INFESTATIONS ON
NAIVE CATTLE
Passos, L.M.F."* Balbiani, G. !, Cutulle, C. !,
Caracostantogolo, J.}, Eddi, C.!

1.Instituto de Patobiologia-CICVyA-INTA, CC 77 (1708) Moré6n, Buenos
Aires, Argentina

2.Escola de Veterinaria - Universidade Federal de Minas Gerais, C.P. 567-
Belo Horizonte, 31161-970, MG, Brazil (CNPq Post-Doctor fellowship)

Background: Due to its large distribution and economic losses caused, the
Boophilus microplus tick is one of the most important ectoparasite of cattle in
tropical and subtropical areas. The objective of this study was to evaluate
some tick biological parameters along three successive infestations of naive
cattle.

Method: Five animals were infested three times, 4 weeks apart, with 75 mg
of B. microplus larvae. For each infestation, the number of engorged females
detached was recorded. Samples of 20 ticks per animal were weighed,
incubated individually for oviposition and the egg masses produced were
determined. The packed cell volume (PCV) of infested animals was also
determined.

Results: While no significant differences (P>0.05) were observed in the
mean number of engorged females detached between the first (199a £69) and
the second infestation (90a +:53), there was a significant decrease (P<0.05) of
detachment of ticks in the third infestation (15b £13). In addition, the weight
of engorged females and egg masses produced after the third infestation
decreased significantly (P<0.05). No differences were observed in the PCV
values at Day 28, in the first, second and third infestation.

Conclusions: Biological parameters of ticks were affected after the third
infestation. This could be due to the immune response aquired by cattle after
successive infestations.

C.6.27 Changes of epithelial ion transport by intracellular

coccidia

Kowalik!, S., Clauss?, W. & Zahner', H.

Tnstitute of Parasitology and Institute of Animal Physiology,

Justus Liebig University, Rudolf-Buchheim-Str.2,

35392 Giessen, Germany
An in vitro system was established to study the effect of coccidian parasites on
jon transport systems in epithial tissues. It used HT29/B6, a human colon
carcinoma cell line, which builds a polarized monolayer like an epithelium.
Toxoplasma gondii served as a model parasite as tachyzoites invade HT29/B6
and replicate rapidly. Mature schizonts are formed within 20 h and merozoites
are released after 24-30 h.
Ton transport was measured in a special perfusion chamber (Ussing system).
Parameters determined were: short circuit current and conductance to record
the electrogenic ion transport, chloride fluxes with %Cl (mucoserosal,
seromucosal) and the paracellular water transport with 3H-mannito).
Measurement was performed 5 h, 10 h and 15 h post infection using
monolayers in which approximately 30% of the cells were parasitized.
The infection had rapid effects on the conductance of infected monolayers,
which was two to three times higher than that of uninfected HT29/B6
monolayers throughout the observation period. Chloride fluxes of both
directions were also increased two to three times when compared to
uninfected cells independent of the time after infection. However, the chloride
netto fluxes and short circuit currents were unaffected by the parasites.
Data on the paracellular water transport will be presented to determine
whether the increased chloride fluxes and conductances are due to a higher
chloride transport through the cells or through paracellular pathways.

C.6.26 ROLEOF ACQUIRED IMMUNITY AND NATURAL AGE RESISTANCE
ON COURSE OF ISOSPORA SUIS COCCIDIOSIS IN PIGLETS
Koudela, B. & Kugerova $.

Institute of Parasitology, Academy of Sciences of the Czech Republic,
Branigovska 31, CZ-370 05 Ceské Budgjovice, Czech Republic
Background: Coccidigsis in nursing piglets is a clinical disease syndrome caused
by the coccidium Isospora suis which has been found in all types of farrowing
facilities and under all types of management systems.

Method: Thirty-two piglets from three litters were experimentally inoculated
with 200,000 sporulated oocysts of [sospora suis at 3 days of age and/or ~ -
rechallenged at 19 days of age or primary inoculated at 19 days of age, to
compare the role of acquired immunity and natural age resistance on the course of
coccidiosis. Twelve piglets were not inoculated and served as a control.

Results: Following challenge, the signs of coccidiosis characterised by clinical
symptoms, oocysts shedding and weekly weights were similar to those occurred in
piglets primary inoculated at 19 days of age.

Conclusion: This comparison suggests that the maturation of non-specific
components of the immune system plays a more important role in resistance of
neonatal piglets to /. suis infection than specific immune mechanisms. Prospective
vaccination against /. suis have to override obstacles of an immature immune
system. The key to sufficient means of controlling of I suis coccidiosis in nursing
piglets is still improved sanitation and chemotherapy with anticoccidial compounds.

¢.6.28 LANGERHANS CELLS HARBOUR L. INFANTUM IN
SKIN AND LYMPH NODES IN CANINE
LEISHMANIASIS.
Kramer L.}, Rossi G.2, Passeri B.", Genchi C.*

Ist. di Anatomia Patologica Veterinaria, Universita di Parma'; Dipt. di
Patologia Animale, Profilassi. e Igiene degli Alimenti, Universita di Pisa’; Ist.
di Pat. Generale Veterinaria, Universita di Milano.”. '
Backround: Langerhans cells (LC) are antigen-presenting cells that reside in
the epithelium of the skin and mucosal surfaces. Following antigen up-take
and elaboration, these dendritic cells migrate to the regional lymph nodes,
where they become interdigitating dendritic cells (IDDC) and where they
present antigen to T cells in an MHCII-restricted manner. This work reports
the presence of intracellular amastigotes of Leishmania in LC/IDDC during
spontaneous canine leishmaniasis.

Method: Skin lesions and draining lymph nodes were obtained from dogs
naturally infected with Leishmania. Monoclonal antibodies specific for canine
LC (CD1a) and for IDDC (CDlc) were applied to frozen tissue sections and
immunopositivity was revealed using an avidin-biotin-peroxidase system.
Results: Leishmania amastigotes were observed in the cytoplasm of CDla
CDIc positive cells in both the skin and regional lymph nodes of infected
animals. Infected cells usually harboured few parasites. In lymph nodes,
infected IDDC were in close proximity to lymphocytes in the paracortex.
Conclusion: This report confirms the presence of Leishmania amastigotes in
LC during canine leishmaniasis and strongly suggests that LC play an
important role in antigen presentation and stimulation of immune response.
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C.6.29 EXCRETORY/SECRETORY PRODUCTS (ESP) FROM
OESTRUS OVIS LARVAE AND NITRIC OXIDE (NO)

PRODUCTION BY OVINE AND MURINE MACROPHAGES.

Tabouret G., Jacquiet P., Duranton C., Prévot F., Bergeaud J.P.,

Dorchies P.
Ecole Nationale Vétérinaire, 23, Ch. des Capelles F-31076 Toulouse
Oestrus ovis larvae, a common parasite of sheep and goats, live in contact
with the nasal and sinusal mucous membranes and feed from plasmatic
proteins. ESP of these larvae are highly immunogenic and induce severe
inflammatory responses. Nitric oxide, a powerful inflammatory agent, is
involved in vasodilatation and capillar permeability. In this study, we report
the effects of ESP of Oestrus ovis on NO production by macrophages. Ovine
macrophages derived from peripheral blood monocytes and tumoral murine
macrophages were stimulated with 25 micrograms/ml of ESP from first (L. 1),
second (L2) or third (L3) instar larvae. LPS was used as a positive control of
macrophage activation and macrophages without ESP were used as negative
controls. NO production reached 15-20 and 30-35 pM/ml with respectively-
ovine and murine macrophages after L1, L2 or L3 ESP stimulation and
remained low (< 2 uM/ml) in control macrophages. Addition of L-N(G)
monomethyl -L- arginine (a specific inhibitor of the inducible NO synthase)
to stimulated macrophages led to a decrease of 80% in NO production.
Moreover, a high expression of iNO synthase was shown by means of
immunocytochemistry after stimulation by the ESP. 85-90 KD proteins
(present in L1, L2 and L.3) obtained in gel filtration (Sephadex G-100)
induced high quantities of NO in murine macrophages. The NO
concentrations were not deleterious for larvae (in vitro, NO kills larvae at non
physiological concentrations >10mM/ml) but could improve the passage of
plasmatic proteins through the mucous membrane for larval nutrition.

Cc.6.31  ATTEMPTSTO VACCINATE PIGS AGAINST
SCHISTOSOMA JAPONICUM USING
RECOMBINANT ANTIGENS AND NAKED DNA

Bogh', H.O,, Zhang?, Y., Johansen?, M.V, Hansen!, N.P.,
Bickle?, Q.,D., Taylor, M.G., Grzych*, J.M., Capron*, A.
'Danish Centre for Experimental Parasitology. *London School of Hygiene
and Tropical Medicine. *Danish Bilharziasis Laboratory. *Institut Pasteur, BP
245 Lille 59109, France .
Background: The search for a defined vaccine against schistosomiasis
japonica continues. Here four formulations were tested in pigs.
Method: Five groups of 8 male pigs were thrice vaccinated with rSj28GST in
FCA/FIA, liposome formulated rSj28GST, Sj28GST as naked DNA, liposo-
me formulated rSj26GST or adjuvant alone. These pigs together with 8
unvaccinated controls were challenged intramuscularly with 1500 cercariae
each; perfusions and tissue egg counts were carried out 8 weeks later.
Results: The mean worm recoveries in the vaccinated groups were not
signicantly different from the controls though interestingly, very few imma-
ture worms were found in the vaccinated groups compared with the controls.
Although there were no significant differences between liver egg densities in
the various groups, the mean tissue egg count in pigs vaccinated with
Sj28GST in FCA/FIA was 44% lower than the adjuvant control group (P =
0.078).
Conclusion: Vaccination with the above mentioned formulations did not
have a conclusive effect on the establishment of S. japonicum in pigs
following intramuscular challenge, though there was a 44% reduction in
tissue egg count in the group vaccinated with Sj28GST in FCA/FIA. Detailed
data will be presented on antibody assays carried out on these pigs to
compare the immunogenicity of the various vaccine preparations.

C.6.30 IMMUNITY IN RATS AGAINST EIMERIA SEPARATA,

A COCCIDIAL PARAS]TE OF THE LARGE INTESTINE
M.Q. Shi, Stefanie Huther and H. Zahner

Institute for Parasitology, Justus Liebig University, Rudolf-Buchheim-Str. 2,
D-35392 Giessen, Germany .

The study aimed to characterize the local reactions in the caecum of naive rats
and rats immune against E. separata to a primary and a challenge infection,
respectively. Optimum immunity was induced by two infections with 5000
oocysts per animal each, given in a 10 days interval. The oocyst production of
a challenge infection administered after further 10 days was almost
completely abolished. Histopathological investigations performed up to 72 h
after challenge showed, that - predominantly the development of first
generation schizonts were affected in immune rats. Challenged animals
showed significantly increased infiltrations with lymphocytes, plasma cells,
macrophages, eosinophiles and mast cells when compared with rats after
primary infection. Immunohistological studies compared local tissue
infiltrations in naive and immune rats over a period of 48 h after primary
infection and challenge, respectively. There was no difference between the
groups concerning CD45R” cells, whereas significantly more CD3" cells were
found in the caecum wall of the immune rats. CD4" cells predominated in
animals after primary infection, whereas CD8* cells respresented the
predominant T cell subset in challenged rats. The proportion of y5* T cells did
not differ between the groups, whereas challenged rats showed significantly
increased numbers of aB® T cells in the caecum wall when compared with
animals after a primery infection. These findings suggest that predominantly
CD4" cells may be involved in the immune response after primary infection,
and that immunity to a challenge infection may be mediated by CD3*, CD8*
and af* T cells.

C.6.33 ANTIBODY RESPONSE AFTER DNA IMMUNISATION
WITH PARAMYOSIN OR A PROTEIN DISULPHIDE
ISOMERASE FROM ANCYLOSTOMA CANINUM
Epe. C., Kohlmetz, C. & Schnieder, T.

Institute of Parasitology, Hannover School of Veterinary Medicine,
Buenteweg 17, D-30559 Hannover, Germany

Nucleic acid vaccination by intramuscular-or intradermal delivery of plasmid
DNA encoding antigenic proteins has been shown to confer protection in
experimental animals against viruses and unicellular protozoan parasites.
Experiences with metazoan parasites are rare. First trials have been done
with the trematode Schistosoma japonicum and Taenia ovis. This approach,
however, has not been tested for induction of immunity to nematodes such as
the hookworm Ancylostoma caninum. We report here, for the first time, that
a protein expression of hookworm proteins can be achieved by intramuscular
injection with plasmid DNA encoding a paramyosin homologue or a protein
disulphide isomerase. Seroconversion and, therefore, in vivo expression of
the hookworm antigens could be demonstrated. A certain degree of
protection against challenge infection could be demonstrated compared to
control infections and non-immunised animals Still, these results need to be
confirmed due to the limited number of animals used in the study. With this
immunisation method an alternative way can be used avoiding the usual
problems with protein immunisation. These preliminary data show, that DNA
can be effectively used for vaccination against nematodes and that full length
clones of the antigens used might be promising vaccine candidates.
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C.6.34 INDUCTION OF PROTECTION IN MICE BY BABESIA
RODHAINI RECOMBINANT ANTIGENS
Igarashil, L, Asabal, U, Xuanl, X., Nagasawal, H., Fujisakil, K.,
Suzukil, N. & Mikamil, T.
1The Research Center for Protozoan Molecular Inmunology, Obihiro
University of Agriculture & Veterinary Medicine, Obihiro, Hokkaido, Japan
Background: Babesia rodhaini is an intra-erythrocytic protozoan and causes a
lethal infection in mice. Acute infection can be cured by chemotherapy in mice
and recovered mice are resistant to reinfection. In present study, recombinant
p26 antigens of B. rodhaini were produced in E. coli or baculovirus-insect cell,

And protective effect of the recombinant antigens was examined against B.
rodhaini Infection in mice.

Method: The p26 gene was amplified by PCR from genomic DNA isolated
from the B. rodhaini and ligated into Bam HI site of bacterial expression vector
pGEMEX-2, and the pPGEMEX/Br26 was expressed as T7 gene 10 fusion
protein in E. coli IM109 (DE3). The p26 gene was also ligated into Bam HI
site of baculovirus transfer vector pBacPAKS and a recombinant virus
expressing p26 gene (AcBr26) was isolated. Sf-9 insect cells were infected with
AcBr26 to produce recombinant p26 antigen.

Results; These recombinant proteins were recognized by immune serum from
drug-cured B. rodhaini immune mice and mouse sera immunized with these
recombinant antigens recognized B. rodhaini parasites with IFAT. BALB/c
mice were immunized with the recombinant antigens using saponin or Freund's
adjuvants and challenged with B. rodhaini. Mice with immunized with
Freund's adjuvants showed 40-100% protection in both recombinant antigens.

€.6.36 THE CONSTRUCTION AND PROTECTIVE IMMUNITY OF
Sj23KDa DNA VACCINE
LiLiuzhe  Shi Youen
Department of Parasotology, Tongji Medical University, 13 Hangkong Rd,
Wuhan 430030 China
Purpose:To study the protective immune effect of DNA vaccine against
Shistosoma japonicum, Sj23 was chosen as the antigen molecule of DNA
vaccine.
Methods: According to the published gene sequence of Sj23, a pair of primers
were designed. With the two primers, the Sj23 gene was cloned into eukaryotic
expression vector pCD by using RT-PCR. Indentification was carried out by
enzyme cleavage analysis, PCR amplification and sequencing. After identification,
pCD-Sj23 was injected into the muscle of mice to be oberserved its expression.
Then male BALB/c mice were divided into two groups, the experimental group
were inoculated by intramuscular injection with 100ug of pCD-Sj23 at weeks
0,3,5. Two groups were challenged with 40 cercarie at week 7.
Results: Sj23 can be expressed in skleletal muscle of mice by IFA. The
protective test of §j23 DNA vaccine on mice showed that the the worm, egg and
egg of single female reduction rate are 33.01%, 49.59% and 15.70%
respecitively in comparision with the control group.
Conclusion: Sj23 might serve as a potential vaccine and DNA vaccine could
provide a new approach to develop immunizition of S.japonicum.

c'6.35 Haemonchus placei ANTIGEN RECOGNITION BY SERA OF
CALVES IMMUNIZED WITH Co®-IRRADIATED LARVAE
Jensen, J.R.!, Vieira-Bressan, M.C.R.!
Depto. de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de Sdo
Paulo,Av.Prof.Lineu Prestes,1374,CEP-05508900 Sdo Paulo,BRAZIL.
Background: Haemonchosis is an important nematodiosis for cattle in the tropics,
so effective immunological control methods are desirable. Calves immunized with
Haemonchus placei irradiated L; show increased IgG levels in ELISA and
reductions in egg counts. However, it is not known if the antigens recognized by
these calves differ from naturally infected calves, which is the aim of this study.
Method: Twelve 4 month-old Holstein calves were divided in 3 groups: four calves
were double immunized with 50000 H. placei L; irradiated with Co™ at a dose of
400Gy (Groupl, G1) on DAI(day after infection) 0 and 37; other 4 calves were
double infected with 50000 H. placei normal L; (Group2, G2) on the same days as
G1; the remaining 4 calves were not infected (Control Group). On DAI6S the 3
groups were challenge infected with 100000 H. placei normal L; and were killed on
DAI100. Weekly blood and faecal samples were collected for hematocrit(Ht), egg
counts and serum collection, which was used in immunoblots against soluble adult
H. placei antigens, using HRPO-conjugated anti-bovine IgG to develop the reaction.
‘Worm burdens were assessed upon necropsy.
Results: G1 and Control Group calves shed eggs in faeces 4 weeks after challenge
infection, while G2 calves were positive in egg counts since 4 weeks after the first
dose, increasing until slaughter. G2 mean PCV values decreased significantly after
DAI42, until DAl 77, when the PCV of the other 2 groups also decreased. Upon
necropsy, mean worm burdens of the 3 groups did not differ significantly. The
immunoblots showed 2 major bands of apparent MW of 44 and 49KDa in G2 calves
on DAI3S, which persisted until necropsy. The same pattern occurred for G1 calves
from DAI63 and for Control calves from DAI77 onwards. Serum from one Gl calf
reacted weakly with a 87KDa band and one G2 calf serum recognized a 98KDa
band, both on DAI63, when another G2 calf serum reacted with a 36KDa band.
Conclusions: All groups recognized basically the same bands in immunoblots after
first exposure to either irradiated or normal larvae. It would be desirable, however,
to increase the number of calves tested so that the tendency of lower egg counts in
immunized calves could be confirmed.
Acknowledgements: FAPESP (S3o Paulo State Research Foundation)

€.6.37 ANEW PROTECTIVE ANTIGEN FROM HAEMONCHUS

CONTORTUS.

Cook', V., Savin], K., Apos', E., Wilson', L., Gn'fﬁthsz, T., Sexton',

] 1. & Newton', S.

"Victorian Institute for Animal Science, 475 Mickleham Road, Attwood,
Victoria 3049, Australia; Novartis Animal Health, “Yarrandoo”, Western
Road, Kemps Creek, N.S.W. 2171, Australia.
Background: This work is part of a research program to develop vaccines
against economically important parasites of livestock.
Methods: A candidate protective antigen was identified from the adult stage of
H. contortus. The antigen was expressed in recombinant form in insect cells
using the baculovirus Bac-to-Bac system and was purified on a nickel column
via its N-terminal His-tag. Sheep were given 3 subcutaneous injections of the
purified recombinant protein in Freunds adjuvants.
Results: The antigen was expressed at very high levels in the cytoplasm of
insect cells infected with recombinant baculovirus. 3/5 vaccinated sheep were
highly protected against an H. contortus challenge infection. However,
protection did not correlate with serum IgG levels, as very uniform antibody
responses were induced in immunised sheep, suggesting that the mechanism of
protection is not (solely) antibody.
Conclusions: This antigen shows promise as a candidate vaccine for H.
contortus, but further work is needed to determine the mechanism of immunity
and subsequently to optimise immune responses.
Acknowledgments: This work is supported by Novartis Animal Health.
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€.6.38 H11 DNA VACCINATION AGAINST HAEMONCHUS
CONTORT LAY
Newton', 8., anﬁths T., Sexton', J. Hnng P., Meeusen’, E.,
SmlthI T.& Munn®, E.

'Victorian Institute for Ammal Science, 475 Mickleham Road, Attwood,
Victoria 3049, Australia; *Novartis Animal Health, “Yarmrandoo”, Western
Road, Kemps Creek, N.S.W. 2171, Australia; *Centre for Animal
Biotechnology, School of Veterinary Science, The University of Melbourne,
Parkville, Victoria 3052, Australia; *“The Babraham Institute, Babraham,
Cambridge, CB2 4AT, UK.

Background: H11 is a highly protective antigen derived from the gut microvilli
of adult H. contortus. This work aimed to determine whether sheep could be
successfully vaccinated with H11 delivered as plasmid DNA, with or without
IL-1B as an immunostimulant,

Methods: H11 and ovine IL-1B cDNAs were cloned in 2 mammalian
expression vector and expression confirmed in transient transfection assays.
Recombinant IL-1§8 was expressed in E. coli and H11 protein was purified from
adult worms. Sheep were given 3 injections, intradermally with plasmid DNAs
or subcutaneously with protein antigens.

Results: High antibody responses were obtained to injection wnth HI11 protein
in either Freunds adjuvants or in Alum supplemented with IL-1B protein, and
the sheep were protected against H. contortus challenge infection. However, no
antibody response was induced in any of the DNA vaccine groups. A
subsequent injection of H11 protein without adjuvant failed to induce a booster
response, suggesting that there was no priming effect by the DNA vaccines, and
the sheep were not protected against challenge infection.

Conclusious: While DNA vaccines are a promising new technology, work
needs to be done to optimise antibody responses, particularly in large animals.
Acknowledgments: This work was funded in part by Novartis Animal Health. )

¢.6.41 Leucocytic changes in guinea pig
experimental infestation by T. equinum
Vizio, E., Brihuega, M., Basso, N.

Buenos Aires Universily — Fac. Vet. Sc. -. San Martin 5285
(1417) Buenos Aires. Argentina -

Background:The Trypanosomiasis is an important parasitosis
of the horse in Argentina.

For diagnosis is very usefull to inyect laboratory animals and
guinea pigs are the most used.

Method: Leucocytic change was studied in guinea pigs by
Trypanosoma artificial infection; they were selected by weight
(400gr) and sex (female);

12 animals were inoculated subcutaneously as challenge group
and other 12 were used as control.

Leucocytic control was carried out for 9 weeks by blood
extending samples and colouring them by Giemsa.

Results: Infportant leucocytic changes were observed, with
decreasing lymphocyte and increasing neutrophils during
trypanocidal crisis.

Conclusion: This study confirmed the importance of leucocytic
changes in experimental animal for the diagnosis.

€.6.39 EFFICACY OF A GIARDIA VACCINE IN DOGS AND

CATS .

Qlson', M.E., Morck?, D.W., Ceri?, H.

'Gastrointestinal Sciences and 2Biological Sciences, University

of Calgary, Calgary, Alberta, Canada.
Background: Giardia is a common intestinal parasite of dogs and cats in most
of the world and is the most frequently identified canine intestinal parasite in
areas of North America, Europe and Australia. Infected animals may be
asymptomatic or have moderate to severe gastrointestinal clinical signs.-
Giardiasis is recognized as an important zoonotic disease. A vaccine has been
recently developed to protect animals from infection and clinical signs.
Method: Male and female 8 week old puppies and kittens were vaccinated
and boosted 3 weeks later. Animals challenged with cysts at 21 days, 6 months
and 1 year following the last vaccination. Clinical signs, fecal cysts and body
weight change were evaluated for 42 days following challenge. Intestinal
trophozoites were enumerated at the end of the study.
Results: Following challenge, fewer vaccinated animals developed diarrhea
and the diarrhea was of shorter duration than controls. Control animals passed
cysts following challenge from day 7 to day 42 while vaccinated animals were
not infected or past cysts for a short duration. Vaccinated animals were free of
intestinal trophozoites while control animals had large number of trophozoites
in the small intestine.
Conclusion: A specific and protective immune response was produced in
Giardia vaccinated animals. The vaccine may be used to reduced the number
infected animals, shorten the duration of Giardia infection and minimized or
eliminate clinical signs of giardiasis. It is also beneficial in reducing
environmental contamination and preventing zoonotic transmission.
Acknowledgement: Natural Sciences and Engineering Research Council and
Fort Dodge Animal Health.

c.6. 42 EVALUATION OF A LATEX AGGLUTINATION TEST IN
THE DETECTION OF CRYPTOSPORIDIUM OOCYSTS
FROM GOAT KIDS FAECES
Chartier!, C., Mallereau', M.-P., Mancassola?, R., Nussbaum D.

'CNEVA- Nlon Laboratoire de Recherches Caprines, BP3081, 79012 Niort
Cedex, France, INRA- Tours, 37380 Monnaie, France, Vetoqumol
Diagnostics, BP 189, 70204 Lure, France

Methods : A quantitative latex agglutination test (QLAT) w1th monoclonal
antibodies (Sphervet Crypto , Vétoquinol, France) for the detection of
Cryptosporidium oocysts in faeces was compared with 3 other conventional
techniques : Heine staining on faecal smears (HS) giving semi-quantitative
results (scores from 1 to 5), sucrose flotation on diluted faeces (SF) with results
expressed in oocys!s/ g of faeces, direct ELISA (DE) giving qualitative results
(Pathasure Crypto™", Vétoquinol, France). 234 goat kid unconcentrated faecal
samples from 8 farms were processed according to the 4 techniques. Data were
analyzed with Win Episcope 1.0 and Testview 1.1 softwares.

Results : The oocyst outputs ranged from 100,000 (detection limit for SF) to
200 millions opg (output mean : 15 millions opg). A very good agreeement was
recorded between QLAT and HS, SF, DE : Kappa values ranged between 0.82
and 0.90. When considering as positive (or negative) samples those exhibiting
oocysts (or not) with both HS and SF (n=219), the sensitivity and the
specificity of QLAT were respectively 95.1 and 96.0 %. The tack of sensitivity
was observed in faeces harboring few oocysts (< 200,000 opg, scores<2)
whereas the lack of specificity was only observed in 3 samples originating
from the same farms. A highly significant correlation was calculated between
percentage of agglutination in QLAT and number of oocysts in SF or scores in
HS (Spearman's correlation ranging from 0.45 to 0.48, p<0.001).

Conclusion : QLAT is a rapid, simple and reliable tool for routine detection of
Cryptosporidium oocysts in faeces.
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C.6.43 TRYPANOSOME INFECTION STATUS AND C.6.44 ANTIBODIES LEVELS DETECTED BY INDIRECT

TRYPANOTOLERANCE FLUORESCENT ANTIBODY TEST, LATEX

Wissocq', N., d’Ieteren’, G., McDermott, J., Masake?, R. AGGLUTINATION AND ENZYME-LINKED
'Compagnie J.Van Lancker, B.P. 199, Kinshasa, R.D.Congo, IMMUNOSORBENT ASSAY IN CAPRINES INFECTED
seconded to LRI WITH Toxoplasma gondii

International Livestock Research Institute (ILRI), P.O. Box 30709, Nairobi,
Kenya

Host ability to control the development of trypanosomes is a major component of
trypanotolerance. However practical indicators of the parasite control capability
have still to be identified as they rely on the availability of more precise and
practical diagnostic techniques than those available.

Trypanosome antigen detection techniques used in conjunction with parasite
detection techniques are being evaluated in a population of postweaner N’Dama
cattle raised under trypanosomosis risk. Matching infection, anaemia control,
trypanocidal drug requirements and animal growth aspects have been serially
recorded at weekly intervals in four herds covering a range of trypanosomosis risk
levels.

The analysis of covariance of changes in average packed cell volume (%) and
growth (g/day) per unit change in antigenaemia stratified by parasitaemia status
demonstrated, for each of these status, significant decreases in PCV and weight
gain with each unit increase in antigenaemia.

The results suggest thus that, despite their limitations, antigen test information,
serially recorded, can contribute to more accurately characterising infection status
and animals trypanosomosis resistance capability. They support the justification for
further development of more reliable diagnosis tools for trypanosomosis.

C.6.45 ASSESSMENT OF A RECOMBINANT HYPODERMIN C
FOR THE SERODIAGNOSIS OF HYPODERMOSIS IN
CATTLE
Panadero', R., Lépez', C., Carballo', D., Casais?, R., Paz', A.,
Morrondo', P., Diez-Bafios’. P.
'Parasitologia y Enfermedades parasitarias, Facultad de Veterinaria, Universidad de
Santiago de Compostela, Campus de Lugo, 22071, Spain. Departamento de
Bioquimica y Biologia Molecular, Universidad de Oviedo, 33006, Oviedo. Spain.

An indirect ELISA test using as antigen a recombinant parasite protein,
hypodermin C, was developed to measure Hypoderma-specific antibodies in
cattle sera and compared with natural hypodermin C. To evaluate the field
efficacy of the ELISA test, 334 serum samples were collected from cows raised
at farms in Galicia (Spain) and a serological survey performed. The study was,
completed with 10 Frisian cows naturally infested by Hypoderma sp. that were
sampled monthly, during a cycle of the parasite, in order to monitor the
antibody response against both antigens. Compared with an ELISA based on
traditional parasite antigen, the recombinant hypodermin C gave excellent
results, with a sensitivity of 95.8% and a specificity of 95.7%. Considering the
cut-off point, with the recombinant hypodermin C, 70.9% of the animals had
positive levels of antibodies to Hypoderma and 73.6% with the natural
hypodermin C. In relation to the dynamics of antibody response, both antigens
showed very similar profiles. The recombinant hypodermin C appears to be a
useful alternative to the traditional parasite antigen for the serodiagnosis of
hypodermosis in cattle. :

Supported by the research proyect XUGA 26105B%6

Nishi, SM.; Rosa, C.; Souza, S.LP.; Kasai, N.; Gennari, SM,

Faculty of Veterinary Medicine, University of Sio Paulo, Av. Prof Dr.
Orlando Marques de Paiva, 87, S&o Paulo — SP, Brazil, 05508-000
Background: Toxoplasmosis is a widespread zoonosis, causing large losses in
production animals. In Brazil, only few works on caprine toxoplasmosis were
published, using different serological methods. In this work, three methods
were tested in experimentally infected animals. Method: Antibodies levels
against Toxoplasma gondii were detected using indirect fluorescent antibody
test (IFAT), latex agglutination test (LAT) and indirect enzyme-linked
immunosorbent assay (ELISA). Six 6 to 9 months old outbreed goats received
orally 10° oocysts and two other animals were kept as uninfected controls.
Twice a week blood samples were collected for detection of parasitemia and
serum samples for serological assays. Eight weeks after infection all animals
were slaughtered and different tissues (heart, skeletal muscle, brain, lymph
nodes, kidneys and liver) were pepsin digested and inoculated in mice. Results
and Conclusion: Hiporexya, fever and lethargy were observed from the 3™t
the 7 day after infection (DAI). Parasitemia was detected in 50% of the
infected goats from the 7 to the 14™ DAI by bioassay in mice. Viable tissue
cysts were isolated from all infected animals in muscle samples. In some
animals, positive sera were detected on the 10® DAI by the IFAT and LAT and
on the 14® DAI using ELISA. The infected goats were seropositive at the 7"
DAL Samples from the uninfected controls remained negative through the
experimental period. Acknowledgement: We wish to thank FAPESP (Sdo
Paulo State Research Assistance Foundation) by the financial support (proc.
97/1177-T)

c_6.46 CLONING AND EXPRESSION OF THE 48 KDA
BABESIA CABALLI MEROZOITE ANTIGEN AND
POTENTIAL USE OF RECOMBINANT ANTIGEN FOR
DIAGNOSIS
Ikadai, H., Xuan, X., Igarashi, 1, Nagasawa, H., Fujisaki, K.,
Toyoda, Y., Suzuki, N. and Mikami, T.

The Research Center for Protozoan Molecular Immunology, Obihiro

University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, Japan

Equine babesiosis, caused by Babesia equi and B. caballi, is widely
distributed in tropical and subtropical regions of the world and results in the
great economic losses. Since serological methods such as complement
fixation test and enzyme-linked immunosorbent assay (ELISA) have some
problems in specificity and sensitivity, there is a need to improve these
methods to detect antibodies in equine babesiosis.

The monoclonal antibody BC11D against B. caballi was produced and used
for immunoscreening of a cDNA expression library. Recombinant phage was
collected for pBluescript clone by in vivo excision. This open reading frame
encodes a protein consisting of 458 amino acid residues with a predicted
holemlu weight of 52 kDa. Recombinant protein was expressed as
‘gutathione S-transferase fusion protein with an apparent molecular weight of
approximate 75 kDa by transformation of E coli (BL21 strain). The 96-well
‘iplate coating with the fusion protein was used for ELISA. The test was able
to distinguish sera of B. caballi-infected horses from those of B. equi- or non-
nfected horses. M oreover, the results of the test were consistent with those
'of a well-established indirect immunofluorescence antibody test (Avarzed et al.
1997) using sera from Mongolian field horses. These results suggest that this
recombinant protein is a useful antigen for ELISA to diagnose B. caballi
infection.



c.6.41-49 Diagnosis of parasitic infections
c.6.50-58 Protozoan parasites of wildlife

C.6.47 COPROANTIGENS OF Fasciola hepatica IN RATS
PRIMO AND REINFECTED
Paz-Silva, A., Pedreira, J., Sinchez-Andrade, R., , Suérez, J.L.,
Panadero, R., Diez-Baiios, P. & Morrondo, P.

Parasitologia y Enfermedades parasitarias, Facultad de Veterinaria, Universidad de Santiago

de Compostela, Campus de Lugo, 27071, Spain.

A polyclonal antibody-based capture ELISA was developed for detection of
coproantigens of F. hepatica in the faeces of experimentally infected rats.
The main objective consisted of comparing the effect of challenge on the
dynamics of antigens in faecal samples. Three groups of Sprague-Dawley
female rats were used. Group 1 (G-1) was infected with 20 metacercariae of
F. hepaticalrat; group 2 (G-2) was infected with the same dose and
challenged 11 weeks after primary infection (w.a.p.i.). Another group
remained uninfected as control group (G-3). Anti-IgG values were estimated
by indirect-ELISA and excretory/secretory products. Coproantigens were
detected by using a capture ELISA. In the two infected groups, an early IgG
response to F. hepatica was observed, and the titres remained significantly
higher than in controls from the 3" w.a.p.i. to the end of the study. All rats
passed eggs and harboured flukes in the liver. Coproantigens were detected at
6 w.a.p.i., and preinfection faecal supernatants also were tested. All infected
animals exhibited antigens in their faecal contents. These results were
corroborated by the appearance of F. hepatica-eggs in the faeces at the ™
w.a.p.i. Optical densities were significantly greater in G-1 and G-2 than in G-
3 from the 6™ w.a.p.i. to the end of the trial. No statistically differences were
noted between the two infected groups, nor in the detection of coproantigens,
egg-output neither in the number of flukes. The detection of antigens of F.
hepatica in the faeces of rats infected is not influenced by a challenge
infection.

C.6.49 AN IMPROVED, ROBUST MINI-ANION-EXCHANGE
METHOD FOR DETECTING T. EVANSI
Reid', S.A., Husein?, A. & Copeman', D.B.C.

" Australian Institute of Tropical Veterinary and Animal Science, James Cook
University, Townsville, Queensland, 4811, Australia.
2 Research Institute for Veterinary Science, JI. Martadinata 32, Bogor, Indonesia.

The miniature ahion-exchange centrifugation technique (MAECT) is considered

the most sensitive method for detecting T. brucei, however, the technique has not

been widely used in other trypanosome species and is not sufficiently robust for
field surveys. Improvements to the method have been made to both improve the
sensitivity of the test and its robustness.

Modifications to the MAECT include the use of 10ml centrifuge tubes containing

hypodermic needle caps to protect the pasteur pipettes during centrifugation, the
addition of buffy coat instead of whole blood to the column and the use of 10ml
plastic disposable chromatography columns (Poly-prep columns, Bio-Rad).
Blood from a T. evansi infected rat was diluted into bovine blood, shown to be
free of T. evansi, to give samples with levels from 250 organisms per ml to 1.25
organisms per 4ml. At least 5 replicates of each sample were tested using the
haematocrit centrifugation technique and the MAECT with whole blood and the
MAECT with buffy coat.

The MAECT was the most sensitive test; able to detect 1.25 T. evansi per 2ml of
blood if buffy coat is used in place of whole blood.

This modified MAECT is the most sensitive test to detect parasitaemia yet
devised. The test has the advantage over rodent inoculation that it is not affected
by biological variation in the infectivity of trypanosomes for mice. The method
now enables use of a small portable centrifuge in true field conditions.

This study was supported by the Australian Quarantine and Inspection Service.

C.6.48 OBSERVATIONS ON FLOTATION OF Balantidium coli
CYSTS IN MCMASTER COUNTING CHAMBERS
Hindsbo,' O. & Nielsen,2 C. Vittrup

'Zoological Institute, University of Copenhagen, Copenhagen O,
Denmark. 2Department of Veterinary Microbiology, Royal Veterinary and
Agricultural University, Frederiksberg C, Denmark.

- Background: There have been reports of investigations using saturated

NaCl as a flotation media for detecting cysts of the ciliate Balantidium coli
in pig faeces. We have not found this method suitable and have therefore
performed further experiments with ZnSO, as recommended in the
literature for flotation of protozoan cysts.

Method: The number of cysts in faeces was determined by a standard
sedimentation method of washing, sieving, centrifuging and counting of
the sediment in Sedgewick-Rafter chambers (S-R count). Flotation
solution was added to sediment or faeces 14:1 (v/w) and the counting was
performed in a McMaster counting chamber (McM),

Results: Results are expressed as % of S-R count. Within the 1 minute
(1min.) after adding the flotation solution ZnSO4 (1'H20) 331 g/}, 94% of
the cysts floated but after 5 minutes this was reduced to 7%. In saturated
NaCl only a maximum of 3% cysts floated in 1min. sample . If the 1min.
McM sample was left undisturbed under the microscope, the cysts
remained attached to the coverglass of the counting chamber and thus
extended the period for optimal cyst counting. It was possible to float fresh
faecal samples directly but only a maximum of 42% of the cysts were
found floating.

Conclusion: It is possible to float and count cysts of B. coli adequately in
ZnSO, from washed preparations of faeces but many cyst are lost when
using fresh faeces.

C.6.50 COCCIDIA OF ROE DEER AND RED DEER IN NORTH
WEST POLAND
Balicka-Ramisz A., Ramisz A., Pilarczyk B..

Department of Animal , Hygiene University of Agriculture, Dr.Judyma str.6
71-466 Szczecin, Poland . .

Material and methods: In the second half 1998 faeces’ samples from 58 roe
deers and 35 red deers were collected in the districts Koszalin and Pita. The
samples were examined by Willis-Schlaafa flotation method.

Results: Oocyst of the genus Eimeria were found in 37,9% of examined roe deer
and 22,85% of red deers. There were found 4 Eimeria species in roe deers and 2
species in red deer (table 1).

Table 1. The infection rate of roe deers and red deers with Eimeria in North

West Poland
Animal | Number of Eimeria Number of %
Species | Animal species infection animal
Roe 58 E.capreali 17 2931
deer E. panda 7 12.06
E.rotunda 6 10.54
E. ponderosa 3 5.17
Red 35 E. sordida 5 14.28
deer E. elaphi 2 5.71

Condlusion: Finding the oocyst of coccidia in feaces of roe dear and red deer is
the first registration of these protozoa in North Poland.



€.6.50-58 Protozoan parasites of wildlife

DIURNAL OOCYST OUTPUT OF ISOSPORA
(EIMERIIDAE) FROM COMMON STARLING
Dolnik, O.V.

Zoological Institute RAS, Universitetskaya nab. 1, 199034,
St.Petersburg, Russia

c.6.51

Background: Diurnal periodicity of fsospora oocysts appearance is known
for Isospora of a few species of passerine birds in captivity. We checked
the existence of such rhythm for Isospora oocysts from common starling in
nature, and compared the results with data from caged starlings.Using the
diurnal model of oocyst output allowed us also to get data to compare
intensity and prevalence of Isospora infection in young starlings of
different moult stage.

Method: The work was made on the Courish spit of the Baltic sea. 110
young starlings (Sturnus vulgaris) were trapped at different time of day
during June and July 1997. Fresh droppings were collected and after
sporulation were checked by standard method of Fiilleborn. Feces
samples from 7 caged starlings were collected every 2 hours during 4 days
and were checked by the same method.

Results: The peak of oocyst output was between 4 and 7 p.m. both in
nature and captivity. The number of oocysts at this period of time
increased with developing of moult, though the prevalence of infected
birds was constant.

Conclusions: The diurnal rhythm of oocyst appearance exists in nature as
well as in caged starlings and may be an adaptation of parasite to host
behaviour. There is a constant part of starlings in population which seems
to be, by some reasons, resistant to Isospora infection.

AGE - RELATED SEROPREVALENCE TO
NEOSPORA CANINUM AND TOXOPLASMA
GONDII IN RED FOXES (VULPES VULPES)

IN BELGIUM

Losson!, B.J., Focantl, C., Brochier3, B., Chalon2, P.,
De Meerschmanl, F.

1 Parasitology and Pathology of parasitic diseases, Faculty of Veterinary
Medicine, University of Liege, Bd de Colonster, 20, 4000 Liege,

Belgium. . .

2 Immunology - Vaccinology, same address as above.

3 Service de la Rage, Institut Pasteur de Bruxelles, rue Engeland, 642,
1180 Bruxelles.

Background : N. caninum and T. gondii are 2 cysts forming sporozoa.
The cat acts as final host for T. gondiii whereas the dog has been recently
identified as the final host of N. caninum. This study was conducted in order
to assess the age - related seroprevalence to N. caninum and T. gondii in
the red fox (Vulpes vulpes) a widely distributed carnivore in Belgium and
elsewhere.

Method : 95 foxes killed in the Province of Luxembourg between August
96 and July 98 were available ; age was determined by radiographical or
histological examination of the canine. Animals were classsified as juveniles
(less than 1 year) or adults aged over 1, 2, 3 or 4 years. Sera were collected
and specific antibodies to N. caninum and T. gondii were detected using a
home-made IFAT (starting dilution and cut-off : 1/100).

Results : 1 (1.05 %) and 73 (76.8 %) animals were seropositive for

N. caninum and T. gondii respectively. The animal seropositive to

N. caninum had a high titre (1/3.200).There was no difference in
seropositivity to T.gondii between the different age groups.

Conclusion : Seroprevalence to N. caninum and T. gondii in red foxes is
highly different which suggests that there was no cross reactivity between
the two parasites in the IFAT test and that the level of exposure to these 2
protozoa differs markedly.

Acknowledgment : This work was supported by a grant (grant 5774 A)
from the Ministry of Agriculture, Belgium.
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C.6.52 PREVALENCE OF TOXOPLASMA = GONDII
ANTIBODIES IN SERA OF DOMESTIC PIGS
AND SOME WILD GAME SPECIES FROM
ZIMBABWE :
T. Hove', J. P. Dubey’
1Parasitology Section, Department of Paraclinical Veterinary
Studies, P. O. Box MP 167, Mt Pleasant, Harare, Zimbabwe
Parasite biology and Epidemiology Laboratory, Livestock and
Poultry Sciences Institute, United States Department of agriculture,
Agricultural Research Service, Beltsville, Maryland 20705-2350,
USA

ABSTRACT: Serum samples of domestic pigs (Sus scrofa), kudus
(Tragelaphus strepsiceros), elands (Tauwrotragus oryx), giraffes
(Giraffa camelopardis), bushbucks (Tragelaphus scriptus), sable
antelopes (Hippotragus niger), nyalas (Tragelaphus angali),
warthogs (Phacochoerus aethiopicus),  bushpigs (Koiropotamus
[Potamochoerus] koiropotamus), ~ white rhinos (Ceratotherium
simus), black rhinos (Diceros bicomis bicornis), African buffalos
(Syncerus caffer), wildebeest (Connochaetas tawinus), African
elephants (Loxodonta africana) and lions (Panthera leo) from
Zimbabwe were tested for Toxoplasma gondii IgG antibodies by the
modified agglutination test (MAT) incorporating whole formalized
tachyzoites and mercaptoethanol in the antigen. Sera were diluted at
1:25, 1:50 and 1:500 for MAT testing. Toxoplasma gondii antibodies
were found in 8.3% of 144 domestic pigs, 20% of 10 kudus, 36.8%
of 19 elands, 10% of 10 giraffes, 57.1% of 14 bushbucks 11.9% of
67 sables, 90% of 10 nyalas, 0% of 21 warthogs, 0% of 5 bushpigs,
50% of 2 white rhinos, 27.3% of 11 black rhinos, 5.6% of 18 buffaios,
14.5% of 69 wildebeest, 10% of 20 elephants and 92.3% of 26%
lions examined. Sera with antibodies in a 1:25 dilution were
considered to have 7. gondii infection.

GIARDIA AND CRYPTOSPORIDIUM IN CANADIAN
ARCTIC AND LAND AND MARINE MAMMALS
Olson', M.E.. Guselle', N, Measures?, L., Roach?, P.,Larter* N.

c.6.54

“Gastrointestinal Sciences, Faculty of Medicine, University of Calgary,
Calgary, AB; “Fisheries and Oceans Canada, Mont-Joli, QC; ’Indian and
Northern Affairs, Whitehorse, YK; ‘Government of the Northwest Territories,
Inuvik, NWT. ' .
Background: - Giardiasis is frequently observed in arctic communities in
Canada and cryptosporidiosis occasionally occurs. Animal to human
transmission may occur and these diseases may also have detrimental effect on
the overall health of arctic mammals.

Methods: The presence of Giardia intestinalis cysts, Cryptosporidium parvum
and Cryptosporidium muris oocysts in wild arctic land animals (eg. muskox,
caribou, wolf, grizzly bear) were determined. Samples were collected from
animals in the Yukon and Western Northwest Territories. The prevalence of
Giardia intestinalis cysts, Cryptosporidium parvum and Cryptosporidium
muris oocysts in pinnipeds from the western arctic and Canadian east coast
(including St. Lawrence estuary) was also determined. Fecal samples were
collected from hunted or dead seals (ringed, grey, harp and harbour) and
whales (beluga, northern bottle-nosed). Fecal samples were processed by
sucrose gradient centrifugation and staining with FITC monoclonal antibody.
Results: Giardia intestinalis was detected in most camivorous mammals but
Cryptosporidium was not detected. Muskox and caribou harboured Giardia
intestinalis, Cryptosporidium parvum and Cryptosporidium muris. Giardia
intestinalis was detected in harp seals, grey seals, harbour seals and ringed
seals. Neither Giardia nor Cryptosporidium were detected in whales sampled.
Acknowledgements: Natural Sciences and Engineering Research Council,
Alberta Agriculture Research Institute.
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¢.6.55 « STRATIGIES FOR RESEARCH AND CONTROL OF
“TRYPANOSOMIASIS INFECTION AMONG FREE-RANGING
INDIAN WILD LIFE IN 21st CENTURY ” - A CASE STUDY.
Dr. SINGH D.P., DEPARTMENT OF ANIMAL HUSBANDRY
DISTRICT VETERINARY HOSPITAL AND DISEASE
DIAGNOSTIC LAB. CAMPUS-ALANPUR,

. SAWAI MADHOPUR-322001, RAJASTHAN, INDIA.
Background:Trypanosomiasis Caused by Irypancsoma evansi have been
reported in the form of morbidity and mortality at alarming rate among free living
Wild Animals in Ranthambhore National Park INDIA.

Method and Media: Blood & lymph samples were collected from tranquillized,
Ailing & carcass of felidae like 9 TIGER (Panthera tigris tigris), 26 Panther
(Panthera padus) as wellas Herbivores like 23 black buck (Antilope
Cervicapra) 83 spotted deer (Axis axis), & 57 Sambhar (Cervus unicolar). All
the samples were anaylized by wet Blood and lymph smear examination
(W B L E) and by Micro haematocrits centrifugation technique(M H C T). Blood
Samples were also send to various labs. for serological Diagnosis.

Results: Trypanosoma evansi infaction were found positive in felids in 8.57% to
14.28%, 11.45% by WBLE & MHCT and in 12.27% to 18.52%, 15.32% by
WBLE & MHCT in wild herbivores. All the labs. also confirmed the presence of
parasits in the Blood samples.

Conclusion: This is the first report of the existence of trypamosona evansi
infaction among free living wild animals in the study area and Suggest a high
techno-diagnosis-research at the cellular, molicular, gemetic and eco-
development level in the scientific co-operation with devloped nations for the
bright future of indian wild life in 21 st century.

Acknowledgement: I am gratefull to prof. KM.L. Pathak & Dr.
R.M. Bhatnagar for there excellent technical support and advice.
Finally Thanks to Dr. D.S. Raghav for his willing
supervision

C.6.57 DETECTION OF TRYPANOSOMA EVANSI IN BRAINS
OF HOG DEER BY STREPTAVIDINE-BIOTIN
IMMUNOHISTOCHEMISTRY
Tuntasuvan', D., Mimapan!, S., Sarataphan', N.,
Trongwongsa', L. & Luckins®, A.G.

! National Institute of Animal Health, Kasetkianig, Bangkok 10900, Thailand;

2 Centre for Tropical of Veterinary Medicine, University of Edinburgh,

Edinburgh EH25 9RG, Scotland

Twenty-two percent of free-ranging hog deer (Cervus porcinus) on a farm in
Samuthprakarn, Thailand, died between September 1997 and February 1998.
Most of them presented with nervous signs including ataxia, paresis of the
hind Limbs, lateral recumbency, excitation, convulsion and finally death.
Several pregnant deer aborted. Six animals showing clinical signs of discase
and one carcass were submitted for diagnosis at the National Institute of
Animal Health, Bangkok.

Trypanosoma evansi was detected in the blood and cerebrospinal fluid of
four and five deer, respectively. Antibodies to T. evansi were found in all six
hog deer as well as in the dead animal by indirect enzyme-linked
immunosorbent assay. Histopathological observation showed that there was
a generalized nonsuppurative meningoencephalitis affecting white and gray
matter at all levels of the brain. Typically, there were broad perivascular cuffs
of mononuclear inflammatory cells including lymphocytes, and some Mott
cells. No trypanosomes were found in any tissue examined by conventional
histopathology. However, numerous 7. evansi were demonstrated by
streptavidin-biotin immunohistochemistry in neuropil and Virchow-Robin
spaces of brain in three of animals examined.

ATTEMPTED INFECTION OF COMMON WATERBUCK
(KOBUS ELLIPSIPRYMNUS) WITH BUFFALO-DERIVED
THEILERIA PARVA.

Stoltsz', W.H., Allsopp’, B.A., Keet’, D.F. & Dunsterville’, M.T.
'Department of Veterinary Tropical Diseases, Faculty of Veterinary Science,
University of Pretoria, Onderstepoort, 2Onderstepoort Veterinary Institute,
Onderstepoort, 3Office of the State Veterinarian, Kruger National Park.
Background: Following reports that defassa waterbuck (Kobus defassa) may play
a role in the epidemiology of 7. parva-group infections in cattle in East Africa,
common waterbuck (Kobus ellipsiprymnus) in Kruger National Park (KNP) were
investigated as potential carriers of T. parva-group infections.

Method: Seven adult and sub-adult waterbuck were captured and screened by
conventional and molecular diagnostic techniques for Theileria spp infections.
Laboratory-reared Rhipicephalus zambeziensis nymphs were fed in ear bags on 4
captive buffalo (Syncerus caffer) confirmed to be naturally infected with T. parva.
The ensuing adult ticks were fed on 4 captive sub-adult waterbuck and 2 cattle.
Results: All waterbuck were found to carry microscopically detectable Theileria
sp. piroplasm infections, found by PCR diagnosis to belong to a hitherto
uncharacterised Theileria species. R. zambeziensis adults which fed as nymphs on
the buffalo transmitted fatal T. parva infections to cattle. However, no transmission
of T. parva to the waterbuck could be demonstrated clinically or by PCR diagnosis.
Also, R. zambeziensis nymphs which were subsequently fed on the waterbuck failed
to transmit T. parva to cattle in the ensuing adult stage, confirming the absence of
T. parva-group infections in the waterbuck.

Conclusion: The results suggest that buffalo in KNP probably do not carry T.
parva-group parasites which are readily transmissible to waterbuck and that
waterbuck are thus unlikely to play an important role in the epidemiology of 7.
parva-group infections in cattle in South Africa.

c.6.56

C.6.58 ISOLATION OF SARCOCYSTIS FAL CATULA FROM
DIDELPHIS ALBIVENTRIS ,
Dubey!, J.P.; Venturini?, L., Venturini?, M.C., Basso?, W., &
Unzaga?, JM.
IUSDA, ARS, LPSI, Parasite Biology and Epidemiology Laboratory, Beltsville,
MD, USA; 2Cétedra de Parasitologia, Facultad de C. Veterinarias, UNLP, La
Plata, Argentina o : . .
Background: Sarcocystis falcatula uses avian as intermediate hosts and the
North American opossum (Didelphis virginiana) as the definitive host. To
extend knowledge on its biology, S. falcatula infection in the South America
opossum (Didelphis virginiana) was investigated.
Method: Sarcocystis sporocysts from the intestines of 2 opossums (Didelphis
albiventris) from Argentina were inoculated into three captive-reared
budgerigars (Melopsitiacus undulatus). Tissue samples from budgerigars were
examined after staining with hematoxylin and eosin and by
immunohistochemical methods. Lungs of 1 budgerigar were inoculated in
bovine monocyte cell cultures.
Results: Budgerigars died of acute sarcocystosis 8, 9, and 14 days after feeding
sporocysts. Schizonts and merozoites, found in the lungs and other organs of
the budgerigars, were identified as S. falcatula based on structure and
immunoreactivity with anti-S. falcatula-specific antibody. Sarcocystis falcatula
was also isolated in bovine monocyte cell cultures.
Conclusion: The results of this investigation indicate that Didelphis albiventris
is another definitive host for S. falcatula. This is the first report of S. falcatula
nfection in South America.
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LUNG NEMATODES IN RED DEER IN
BIALOWIEZA FOREST

Demiaszkiewicz A.W,, Lachowicz J.

W. Stefafiski Institute of Parasitology Polish Academy of Sciences,
ul. Twarda 51/55, 00-818 Warszawa, Poland

Lung nematodes are widespread and the most pathogenic parasites in red deer.

To examine the level of invasion of red deer with lung nematodes in
Bialowie2a Forest, animals were tracked on newly-fallen snow, and from each
of them the sample of feaces were collected. 86 collected samples were
examined with Baermann method to estimate extensity and number of larvae in
Sg of feaces.

In red deer were found 3 species of lung nematodes: Elaphostrongylus cervi,
Varestrongylus sagittatus and Dictyocaulus noerneri. In 100% of examined in
Bialowieza Forest red deer were infected with E. cervi. However V. sagittatus
occured in 51% and D. noemneri in 21% of red deer. The greater part of red deer
were infected with mixed invasion. In 43% of deer were found mixed E. cervi
and V. sagittatus invasion, in 13% E. cervi and D. noemeri and in 8% occured
all 3 found species of nematodes. Intensity of invasion was measured as number
of larvae in Sg of feaces. For E. cervi it was 4 - 1186, V. sagittatus 1 - 1062 and
D. noemneri 1 - 17 larvae. During last 15 years extensity of invasion of E. cervi
increased 9% and V. sagittatus 16%.

Lung nematodes are very common parasites of red deer in Bialowieza Forest
and the level of invasion requires continous inspection.

c.6.59

C.6.61 PREVALENCE OF THE TREMATODE
COLLYRICLUM FABA IN SLOVAKIA
Literdk, L

University of Veterinary and Pharmaceutical Sciences, Palackého
1-3, 612 42 Brno, Czech Republic o

Background: The skin trematode Collyrichum faba (Bremser in
Schmalz 1831) has been recorded only sporadically in some 20
species of wild passerines in various European countries. There is
no enough information about the prevalence of this parasite in
indigenous bird populations.

Method: During post-breeding period (August) in years 1996 —
1998, wild birds were caught in mist-nets in the Bukovské vrchy
hills in the Poloniny National Park on the boundary between the
western and eastern Carpatians in the nord-eastern part of
Slovakia. Lesions diagnosed as the subcutaneous cysts of C. fuba
were found in these birds,

Results: C. faba was found in 30 (30 %) of 99 robins (Erithacus
rubecula) and in 1 of 3 redstart (Phoenicurus phoenicurus).
Other 500 birds of 43 species were not affected.

Conclusion: It is likely that the site in the hills is an endemic
focus for C. faba where at least one of stage of its still unknown
life cycle is probably attached to the food of robins and redstarts.
Acknowledgement: The author would like to thank to §. P¥ola
and M. Bural (NP Poloniny) for their cooperation.

UMINGMAKSTRONGYLUS PALLIKUUKENSIS, A
LUNGWORM IN CANADIAN ARCTIC MUSKOXEN
Kutz', S., Hoberg?, E., Nishi®, J., Polley', L.

c.6.60

! Veterinary Microbiology, WCVM, University of Saskatchewan, Saskatoon,
Canada; 2 ARS, USDA, Beltsville, USA;* DRWED, Government of the
Northwest Territories, Fort Smith, Canada

Background: U. pallikuukensis (Up) is a protostrongylid lungworm of muskoxen
in NT, Canada (67°54'N, 116°38'N). Field and laboratory experiments provided
information on the biology of this parasite in its hosts and natural environment.
Methods: Experimental infections of captive muskoxen were used to define pre-
patent and patent periods, development and distribution of lung lesions and intra-
pulmonary parasite populations. The habitat of infected muskoxen was surveyed
for gastropods. Laboratory infections were used to assess the ability of these
gastropods to support Up larval development and to investigate development
rates and the emergence of third stage larvae (L3).

Results: The prepatent period of Up was approximately 3 months. The patent
period was at least 23 months. Lung cysts were found in all lobes and were
primarily associated with major airways and vessels. Two to six adult parasites
were found in each cyst. Of eight gastropod genera found in field surveys, five
snail genera and the slug Deroceras laeve supported larval development. In D.
laeve at 20°C, larvae required 12 days and, at 15°C 21 days, to develop to L3.
Emergence of L3 was a consistent feature of gastropod infections.

Conclusion: Aspects of the development of U. pallikuukensis in its mammalian
and gastropod hosts have been described.

Acknowledgments: Supported by: Government of the Northwest Territories, a
WCVM Interprovincial Graduate Scholarship, Merial Inc., Northern Scientific
Training Program (DIAND Canada) and the WCVM Wildlife Health Fund.

IXODES RICINUS ON GREEN LIZARDS IN A
NATURAL AREA FROM NORTH ITALY

Manfredi ', M.T., Scali 2, S. & Guidali 3, F.

Ist. di Patologia Generale Veterinarial, Universitd degli Studi, via Celoria
10, 20133 Milano, Museo Civico di Storia Naturale2, c.so Venezia 55,
20121 Milano, Dipart. di Biologia3, sez. Ecologia, Universita degli Studi,
via Celoria 26, 20133 Milano, ltaly .

Background: Lizards have been considered incompetent reservoir hosts for
B. burgodorferi but able to maintain the younger stages of Ixodes ricinus.
The importance of green lizard (Lacerta bilineata) in the life cycle of I
ricinus was studied in an area where roe deers have been recently
reintroduced. .

Method: 165 green lizards were sampled from June to October 1997 and
from April to September 1998 in the Lombard Park of Ticino Valley (North
Italy). All lizards were captured by hand, marked individually and released
after noting host and habitat informations. Ticks from each host were
identified and their life stage was determined.

Results:All the ticks (n= 1940) were larvae (31%) and nymphs (69%) of L.
ricinus. The prevalence and the abundance respectively were 70.4% and
11.76. Highest abundances have been observed in adults and particularly in
males captured in April and July. All collected tick stages were found fully
engorged.

Conclusion: The green lizard resulted a suitable host for the life cycle of 1
ricinus in the study area showing the ability to host mainly nymphs and
confirming their zooprophylactic role in the epizootiology of European
Lyme borreliosis.

Acknowledgment: This work was financially supported by Murst, Italy
1997
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C.6.63 ON THE STRUCTURE OF HELMINTH COMMUNITY OF
BANK VOLE CLETHRIONOMYS GLAREOLUS
MaZeika, V.
Institute of Ecology, Akademijos 2, 2600 Vilnius, Lithuania

Background: It is discussed whether parasites produce predictable community
structures or community structure is a fortuitous result of independently
evolved species. The aim of the present work was to evaluate interactions
among helminth species of bank vole and to ascertain the reasons
predetermining the structure and dynamics of parasitic community.

Method: The material was collected in South West Lithuania (Sakiai district).
The biotope is the wood-cutting areas of mixed coniferous-deciduous forest.
Rodents were caught in seasonal assays in 1983-1986 and 1998. Total
helminthological autopsies of about 400 bank voles were carried out. The
interaction among helminth species was evaluated using correlation coefficient
r. A significant difference was declared if the P value was < 0.05.

Results: 17 helminth species were found in bank voles. There exists a relation
among bank voles infection with different species of helminths. Numbers of
parasites correlate reliably in 9.2% of cases out of all the pairs of helminth
species possible in seasonal assays. Since all the reliable correlations among
helminth numbers are positive, it can be assumed that these correlations are
determined by a higher probability of infection of certain groups within host
population with all the helminths. Distinct changes in the structure of helminth
community were observed during the period of investigation.

Conclusion: The dynamics of separate species and changes in the structure of
helminth community show that the structure of bank vole heiminth community
is predetermined by characteristics of separate species and their dynamics.
Interaction between separate species of parasites and the host is of greater
significance than interaction among parasites.

C.6.65 CRUZIA TENTACULATA ISOLATED FROM DIDELPHIS
ALBIVENTRIS IN ARGENTINA.
Prieto’, O., Santa Cruz?, A, Scheibler', N., Borda®, T. & Gomez?, L.

' Buenos Aires University, Veterinary School. 5280 San Martin Ave. (1417)
Buenos Aires-Argentina. Telefax: 00 54 11 4524 8480. E-mail:
parasit@vet.edu.ar

#North-East National University, Veterinary School. 2139 Sargento Cabral St.
(3400) Corrientes-Argentina. Telefax: 0054 3783 425753,

E-mail: borda@vet.unne.edu.ar

C.6.64 AN ELISA FOR DETECTING ANTIBODIES AGAINST
o OPISTHORCHIID FLUKES IN SILVER FOXES
Dell, K.}, Nockler, K.%, Schuster, R.! & Voigt, W.-P.

nstitute for Parasitology and Tropical Veterinary Medicine, Freie Universitat
- Berlin, Germany
*Federal Institute for Health Protection of Consumers and Veterinary Medicine
(BgVV), Berlin, Germany
Background: The red fox (Vulpes vulpes) has proven to be a good indicator
for the occurrence of opisthorchiid flukes and can be used for mapping the
distribution of these parasites in larger territories. Since blood samples for
detecting the vaccination status against rabies are taken at necropsy the idea
was borne to develop a serological test to detect specific antibodies against
liver flukes with an ELISA.
‘Method: An E/S antigen was produced by in vitro cultivation of Opisthorchis
felineus and Metorchis bilis. 2 and 6 silver foxes (V. vulpes fulva) were
experimentally infected with either O. felineus or M. bilis respectively. Serum
samples were taken prior to infection, then weekly up to the 7th week post
infection (p.i.) and after that at monthly intervals and were tested for
homologous and heterologous antigens (AG).
Results: All infected animals excreted opisthorchiid eggs starting between 2
and 4 weeks p.i. Specific antibody titres against homologous AG
seroconverted in the 2nd week p.i. and remained positive up to the end of the
trial at week 41 p.i. while antibody titres against heterologous AG were
significantly lower and stayed near the cut-off. At necropsy, the number of
flukes was low, compared to findings in free living foxes. 2 infected foxes were
negative for flukes at necropsy.
Conclusions: The E/S-ELISA is specific and sensitive enough to detect liver
fluke infections and can be used as a tool for epidemiological investigations.

c_6_66 PREVALENCE OF ALARIA ALATA IN RED FOXES IN
WEST POLAND
Ramisz A , Balicka-Ramisz A ,Bieiiko R, Pilarczyk B., Matecki J.

Department of Animal -Hygiene University of Agriculture, Dr.Judyma str.6
71-466 Szczecin, Poland

Material and methods: The studies were carried out in 15 provinces in the west
part of Poland. During the years

1994-1997 ( till April) under a regime of strict laboratory safety regulation the
intestines of 1909 red foxes were examined for Alaria alata. The section has
tentaculata Rudolphi, 1819 (Nematoda: Cosmocercondea) using images obtained been done according to the method of Eckert et al. (1991). Additionally faecal
with conventional | optic microscope (COM) and scanning electronic microscope samples were examined by using a coprological method (Willis-Schlaaf ).

(SEM). Results: Foxes infection with Alaria alata were detected in 15 provinces ( tab.
The parasites were collected during necropsy from the caecum and large 1). Of special interest is the finding in north — west provinces where about 33.8
intestine of Didelphis albiventris (white-spotted wild weasel) hunted in its per cent of foxes were infected with Alaria alata. In the central — west 15,4%
native environment near Corrientes City, Argentina (59° W longitude, 27° S and in the south — west provinces 2.2% foxes were infection with Alaria alata

In this study the A.A. describe some external morphological features of Cruzia

latitude). only.

Collected specimens of C. fentaculata were washed into physiological solution :l‘ab. 1. The infection rate of 4laria alata in red foxes in part of Poland.
and then observed by COM in order to be classified. Later these specimens Part of Number of the Number of the infected foxes
were put into a 3% glutaraldehyde solution, dehydrated, dried by critical point, Poland examined foxes Number per cent
assembled, metalized,observed and photographed with a SEM. North-west 1080 365 33.8

This is the first description of some external morphologic features of this Central-west 188 29 154
species carried out by SEM in Argentina. South-west 641 - 14 22

Conclusion: The studies indicate that geoclimatic conditions are an important
factor, which influence the infection rate of Alaria alata.
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C.6.67 PARASITIC NEMATODES OF THE FAMILY
CAPILLARIIDAE (NEMATODA, TRICHOCEPHALIDA):
ECOLOGICAL CONNECTIONS AND INFLUENCE ON
HOSTS
Romashov, B.V.

Voronezh Biosphere Reserve, st. Grafskaja, 394080 Voronezh, Russia.

Nematodes of the family Capillariidae are a widely distributed group of
helminths. We have found three polyspecific species of Capillariidae
(Capillaria hepatica, C. soricicola, Eucoleus aerophilus) in natural populations
of mammals (Voronezh Biosphere Reserve). These species, which are highly
pathogenic parasites, have been found in liver parenchyma (C. hepatica, C.
soricicola) and in the bronchioles of the lungs (E. aerophilus). Red mouse is a
dominant for the prevalence (47.5%) and the abundance (0.7%) of the parasite
(P<0.01). Thus, red mouse plays a major part in the accumulation and spread of
C. hepatica in the environment. European beaver has become a member of the
parasitic system due to high-level concentrations of infected C. hepatica eggs in
wetlands. It has been found that the pathology caused by C. hepatica reduces
the biological productivity of the beaver populations (micropopulations) by 10-
12%. C. soricicola is a parasite of insectivores, mainly from the family
Soricidae. Due to coincidence of the ecological niches of the Soricidae species,
C. soricicola may be one of the main biotic factors influencing the population
dynamics of insectivores. E. aerophilus is found mainly in carnivores. Red fox
is a dominant for the prevalence (75.0%) and abundance (5.0%) of E.
aerophilus.

¢.6.69 MEDICAL AND VETERINARY MEANING OF WILD
ANIMALS HELMINTHS OF POLESIE
Shimalov ,V.V.
Brest State University, 224665 Brest, Belarus

Background: One of the main lines is the determination of the degree of
infection of wild animals by helminths dangerous for man and domestic
animals, The substance of this report is the results of investigations (1981-
1995) of animals of canine family (Canidae)in Belorussian Polesie (southern
part of Belarus).

Method: 218 carcasses of 3 species (Canis lupus, Vulpes vulpes, Nyctereutes
procyonoides) were subjected by helminthological revelation according to
Skrjabin K.I.

Results: The high infection of wild animals of canine family by helminths
(83.042.5%) was tested. These animals are owners of 35 species of helminths.
The 34 species are known as parasites of man and domestic animals (dogs,
cats and pigs). The most frequently Uncinaria stenocephala (37.613.3%),
Alaria alata (36.743.3%), Toxocara canis (22.012.8%), Isthmiophora melis
(17.422.6%), Capillaria plica and Trichinella spiralis larvae (16.512.5% for
each) are registered. Also Echinococcus granulosus and E.multilocularis are
very important for medicine and veterinary science. The 1* parasite was
discover in C.lupus (11.544.4%), 2 - in V.vulpes (6.82.7%). Intensity of
infection — 1-3 individuals of helminths in infectious animals.

Conclusion: Wild animals of canine family are the spreaders in Belorussian
Polesie of 34 species of helminths, having medical and veterinary meaning,
These animals promote to support of natural helminthoses centers which in
turn may be dangerous for the human and domestic animals organisms.

c‘6_68 CHRONICAL PARASITIC GRANULOMATOUS TYPHLITIS
IN DIDELPHIS ALBIVENTRIS.
Santa Cruz', A., Montenegro', M., Prieto?, O., Borda', T.,
Gomez', L. & Lombardero', O.

! North-East National University, Veterinary School. 2139 Sargento Cabral St.
(3400) Corrientes-Argentina. Telefax: 0054 3783 425753.

E-mail: borda@vet.unne.edu.ar ’

? Buenos Aires University, Veterinary School. 5280 San Martin Ave. (1417)
Buenos Aires-Argentina. Telefax: 00 54 11 4524 8430.

E-mail: parasit@vet.edu.ar

Histopathological lesions of the caecum in Didelphis albiventris by Cruzia
tentaculata (Nematoda: Cosmocercoidea) are described. For this study, the
material was fixed in a 10%-formol solution according to the classical
technique for parafined blocks and colored with haematoxylin and eosin.

On the analysis of the caecum mucous membrane affected by this parasite
were observed necrosis of superficial epithelium and a severe chronical
granufomatous inflammatory reaction, with giant cells at the levels of
submucous and serous membranes. This study is the first report of the
histopathological lesions caused by Cruzia tentaculata in the caecum of
Didelphis albiventris in Corrientes, Argentina.

Lipeurus caponis control by Fipronil
Vizio, E., Gimenez, R., Brihuega M., Basso N.

¢.6.70

Buenos Aires University — Fac. Vet. Sc. - San Martin 5285
(1417) Buenos Aires. Argentina

Background:The Fipronil is a drug used in dogs and cats to
control ticks and fleas infestation with excellent results.
Method: 30 birds with a similar parasitic infestation (12
parasites for feather) were selected in chicken farm.

20 birds were treated by 2 drops of Fipronil 0,25% as spot-on on
the back, and 10 birds without used as control group.

Results:48 hours after the spot-on treatement and for 60 days not
Lipeurus caponis were found on treated hens. The treaties birds
increased their weight significantly, and not toxicity signs were
observed.

Conclusion: Fipronil showed an excelent insecticide action and
residual éffect to control L. Caponis in hens.
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€.6.71 Eimeria colchici in pheasant — endogenous
development and immune responses
Goldova, M., Letkova, V., Csusmarova G., Pistl, J., Levkut,
M. RCV?IJOV’L, V., Looszova A,

University of Veterinary Medlcme, Kosice, Slovak Republic

Background: Coccidiosis is an important disease of famn-brecdmg
pheasants, where the risk of the occurrence of clinical form i mcrcascs in
parallel with bird concentration.

Method: Coccidia-free 2-week-old pheasant chicks were experimentally
infected with a pure suspension of Eimeria colchici oocysts (5,000 oocysls
per chick). Blood samples for immunological tests, and tissue samples
(intestinum) for histological processing were obtained at 24 h intervals, i.c.
24, 48, 72, 96, 120 and 146 h after infection.

Results: Numerous first-generation schizonts were found in the intestinal
crypts of the cacca 24 h post-infection, second-generation schizonts were
observed 72 h post-infection, and 120 h post-infection numerous macro-
and micro gamonts could be seen. Lymphocytes response of pheasant
chicks to Eimeria colchxcz antigen in blasttranformatlon test significantly
increased from the 6™ day, with maximum on 14 day. Metabolic activity
of phagocytes incréased from 14™ day post infection, with i increasing of T-
lymphocyte subpopulation on 2™ day post mfecu on.

Conclusion: the patent period began on the 4™ day and ended on 11" day
post-infection with the largest production of oocysts on days 7-9, with
positive changes in immune response.

Acknowledgement: This work was supported by a research grant from the
Scientific Grant Agency of The ministry of Education of The Slovak
Republic and Slovak Academy of Sciences (Grant 1/4254/97).

c 6 74 DIFFERENCES IN PARASITE BURDENS
BETWEEN DANISH LANDRACE CHICKENS AND
LOHMAN BROWN CHICKENS INFECTED WITH
ASCARIDIA GALLL
Permin!, A, Ranvig?, H. & Nansen', P.

! Danish Centre for Experimental Parasitology, RVAU, Rideb j 3, 1870
Frederiksberg C. Denmark. ? Department of Animal Science and Husbandry, RVAU,
Grennegirdsvej 2, 1870 Frederiksberg C. Denmark.

Background: Due to consumer demands organic farming systems have developed in
Denmark. More than 10% of the total number of table eggs are now produced in such
systems. However, mortality has increased compared to traditional cage or deep-litter
systems. Part of this mortality is presumably due to the high prevalence of Ascaridia galli.
Method: Two groups (Lohman Brown and Danish Landrace, respectively) of each 90
animals were infected as follows: Thirty animals were trickle infected on a weekly basis
with 50 embryonated 4. galli eggs, thirty animals were infected once with a single dose of
500 eggs and thirty animals were kept as controls. After 8 weeks 15 animals from each
group were killed and examined for the presence of parasites. Two weeks later all animals
were challenged with a single dose of 500 eggs. Eight weeks later the the remaining
animals were killed and examined for the presence of parasites. -

Results: There were no differences in worm burdens between trickle and single infected
animals in either groups. However, significantly lower different worm burdens were seen
in the Lohman Brown chickens at the first examination, whereas significantly lower worm
burdens were seen in the Danish Landrace chickens after the challenge infection.
Conclusion: A genetic component might explain the differences in worm burdens and
additionally that the Danish Landrace might have a capability of “self-cure” when
challenge infected.

Acknowledgement: The Danish Council for Develop R h (Danida) and the
Danish National Research Foundation is acknowledged for the financial support of the
study.

c.6. 73 EFFECTS OF THE CHICKEN MITE, DERMANYSSUS
GALLINAE, ON EGG LAYERS
0., Nnrgaard Nlelsen G., Roepstorﬂ° A, Slmonsen R
H.B., Pennm A.

'Danish Pest Infestation Laboratory, Skovbrynet 14, DK-2800 Lyngby,
Denmark.

Department of Animal Science and Animal Health and *Centre for
Experimental Parasitology, The Royal Veterinary and Agricultural University,
Biilowsvej 13, DK-1870 Frederiksberg C, Denmark

Background: The chicken mite, Dermanyssus gallinae, is a well known blood
sucking ectoparasite in Danish egg production units. However, there has been
conflicting reports about the effects of mite infestations on the host birds.
Method: 2 groups of each 15 hens were infested with D. gallinae and 2 similar
groups were used as uninfected control. Changes in the population size of the
mites were observed as well as differences in the weight gain and blood
parameters of the hens.

Results: In the groups infested with D. gallinae there was a significant decrease
in the packed cell volume and the mean cell haemoglobin at a time of rapid
growth in the mite population. On the same time, the mean cell volume was
significantly higher in the infested groups. At the peak of the mite population, 6
birds in the infested groups died within 1 week. The infested hens also showed a
reduced weight gain compared with the control hens. But no significant
differences were observed in the immunological parameters of the blood.
Conclusions: During periods of rapid population growth of D. gallinae, severe
physiological problems or even deaths may occur in infested birds. Changes in
blood parameters indicate that the infested hens were suffering from a
regenerative anaemia, due to the blood intake by D. gallinae.

c.6. 75 SOME MORPHOLOGICAL ASPECTS OF THE FOWL
NEMATODE ASCARIDIA GALLI
Breciani!, J., Permin?, A. & Pearman®, M., Lundvig?, RF., &
Nansen?, P.
! Department of Zoology, Biilowsvej 13, 1870 Frederiksberg C., Denmark. 2 Danish
Centre for Experimental Parasitology, Ridebanevej 3, 1870 Frederiksberg C.,
Denmark.
Background: Despite its global - occurrence and significant pathogenicity,
morphological characteristics of the various stages of Ascaridia galli seem limited.
There are to date no studies describing the entire life cycle using scanning electron
microscope methods.
Method: Naturally infected hens were purchased in order to obtain adult female A.
galli worms. After isolation and identification, the worms were dissected and the eggs
were incubated in 0. IN H,;SO, at 28 °C. The eggs were followed on a weekly basis and
light microscope and scanning electron microscope pictures were taken. Once
embryonated, the eggs were orally administered to parasites naive chickens. Chickens
were slaughtered with weekly intervals and different stages of worms were obtained
for further documentation using scanning electron microscopy, transmission electron
microscopy and light microscopy.
Results: The life cycle of A. galli has been described in pictures. The number of male
papillae differs compared to those in the existing literature. Furthermore, sensoric areas
close to the anal opening have been identified for the first time.
Conclusion: The morphology of A. galli in this study differs compared to the existing
literature. This suggests that there might be geographical differences between 4. galli
populations. DNA studies are needed to study whether these differences are only
morphological in nature or whether they are also genetic in origin.
Acknowledgement: The Danish Council for Development Research (Danida) and the
Danish National Research Foundation is acknowledged for the financial support of the
study.
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C.6.76  SEASONAL WORM FLUCTUATIONS IN
NATIVE CHICKEN IN WEST JAVA INDONESIA
Retnani, E.B,, Ridwan, Y., Tiuria, R. and Satrija, F.

Department of Parasitology and Pathology, Faculty of Veterinary
Medicine, Bogor Agricultural University, JI. Taman Kencana I/3 Bogor
16151, Indonesia

Background: Native chicken or kampong chicken plays important role
as protein source for people in Indonesia. The present study was carried
out to investigate seasonal fluctuation of gastrointestinal (GI) helminths
in native chicken in wet and dry regions of West Java Indonesia.
Methods: Every month from July until December 1997, fifty-six worm-
free native chicken tracers were tumed out in four chicken farms in
West Java Indonesia situated in wet (type A) and dry regions (type C).
After the tracers had been exposed to infection for one month, they were
reared under worm-free condition for 21 days until before post-mortem
worm counting.

Results: Gl helminth populations of chicken in both climatic regions
were highest in July. The helminth population in dry area (C) suddenly
dropped in August and remains low until the end of the study. In wet
area the population remain high until September. GI nematode
predominated worm burdens of animals originated from type C climatic
region, whereas cestode population was higher in farms of the type A
climatic region. Despite total worm counts were higher in animals from
type A climatic region compared with those of the type C, the difference
is not statistically significant.

Conclusion: Climatic regions affected seasonal fluctuation of helminth
parasites in native chicken in West Java.

C.6.78 PARASITE FAUNA OF ROACH RUTILUS RUTILUS (L.)
FROM THE RUDA WODA LAKE ( POLAND)
E. Dzika, S. Dhugifiski

Division of General Biology, Institute of Biology and Environment Protection,
Teachers Training College, Zolnierska Street 14, 10-561 Olsztyn, Poland

From May 1997 until Januar 1998 the seasonal occurrence of parasites of
roach Rutilus rutilus (L) originating from the lake Ruda Woda were
investigated. The examined fish (74 specimens) were of 14 - 26¢m of total
length, of 44,3 - 210g of weight and age of 2+ to 4+. Totally 17 species were
recorded belonging to: 2 Protozoa (Myxobolus muelleri, Trichodina sp.), 8
Monogenea (Dactylogyrus crucifer, D. nanus, D. sphyma, D. similis, D.
Jallax, D. suecicus, Dactylogyrus sp., Paradiplozoon homoion homoion), 4
Digenea (Tylodelphys clavata met., Diplostomum sp.met., Sphaerostomum
globiporum, Bucephalus polymorphus met.), 1 Cestoda (Paradilepis
scolecina), 1 Nematoda (Raphidascaris acus larv.,), 1 Crustacea (Ergasilus
sieboldi). The parasite fauna of roach was dominated by Tylodelphys clavata,
Diplostomum sp., Dactylogyrus crucifer with an overall prevalence and
intensity (86,4%, 2-300; 85,1%, 2-121; 58%, 1-23 worms)fish) respectively.
Less abundant occurred Trichodina sp. (32,2%, 1-6), D. nanus (25,7%, 1-23),
S. globiporum (25,6%, 1-4), P. scolecina (25,6%, 1-8), Paradiplozoon h.
homoion (17,6%, 1-4), D. similis (12,2%, 3-22), D. fallax (12,2%, 1-6). The
other species were found rarely with low intensity and lower than 10%
prevalence. The majority of these species was most abundant in spring-
summer period and less abundant in autumn-winter period; only prevalence of
Diplostomum sp. and Tylodelpys clavata were steadily high during the whole
period of the study. :

c_6_77 DIPLECTANID MONOGENEANS OF THE GENUS
PSEUDORHABDOSYNOCHUS FROM BRAZILIAN
GROUPERS WITH POTENTIAL FOR MARICULTURE
Santos, C.P.", Buchmann, K.? & Gibson, D.I.?

Universidade Santa Ursula, Rio de Janeiro, Brazil ! The Royal Veterinary and

Agricultural University, Frederiksberg, Denmark 2 The Natural History

Museum, London, UK *.

Background: The direct life cycle of monogeneans is the main reason for their

rapid population growth observed when appropriate abiotic conditions are

provided. Thus, when infected fish are kept in confined environments with
suitable temperatures epidemic outbreaks will often result. The groupers

Epinephelus niveatus (Valenciennes) and E. marginatus (Lowe) (Serranidae)

are currently being evaluated in mariculture facilities near Rio de Janeiro as

potential species for future fish farming. It was therefore considered important to
examine these fish for monogeneans at an early phase in their domestication.

Method: The fish hosts were captured close to Ilhas Cagarras off the Brazilian

coast. The worms, collected from the gills, were fixed in ethanol and several

staining procedures were used (Gomori’s trichrome, Mayer’s paracarmine).

Results: Pseudorhabdosynochus n. sp. from Epinephelus niveatus is

characterized by having a vagina with a non-sclerotised ampulla, its tegument

armed with scale-like spines and the squamodisc with 15-16 open concentric
rows of elements. Characters as ventral and dorsal bars, cirrus-bulb and vagina
and geographical distribution serve to differentiate it from other species of the
genus. P. beverleyburtonae (Oliver, 1984) is recorded from E. marginatus and

redescribed. .

Conclusion: Infections of serranid fishes with diplectanids are known to be'a

source of stress and a major contributing factor to disease outbreaks. The

species of Pseudorhabdosynochus, recorded for the first time in Brazil, must
therefore represent a potential threat to farming of groupers in the region.

C.6.79 Prevalence of intestinal nematodes in aquarium

fishes

Kosuth, P., Letkova, V., Toportak, J.

Dept. of Parasitology, Discases of Fish, Game and Bees
University of Veterinary Medicine, Kosice, Slovak Republic

Background: Therc is a problem with therapy and control of some
intestinal nematodes with direct life cycle in aquarium fishes.

Method: 532 complete parasitological dissections of 35 fish species were
performed. In small species a compresoric method digestive fract was
used.

Results: Intestinal nematodes were found out in 15 specics of fish. The
highest prevalence was observed in 4 species (Ancistus sp., Symphysodon
sp., Poecilia reticulata, Pterophyllum scalare) with typical clinical
symptoms as anorexy, kachexy. Typical sign was white trailing faeces.
The clinical symptoms depend on an amount of nematodes in intestine.
The numbers of parasites ranged from 1 till 145 with an average of 5 to 8
species.

Acknowledgement: This work was supported by a research grant from the
Scientific Grant Agency of The ministry of Education of The Slovak
Republic and Slovak Academy of Sciences (Grant 1/4254/97).
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c_6_80 GYRODACTYLIDS ON SALMONIDS FROM DANISH
STREAMS - A PRELIMINARY REPORT
Lindenstrem, T., Nielsen, M. E. & Buchmann, K.

Section of Fish Diseases, Department of Veterinary Microbiology, Royai
Veterinary and Agricultural University, Frederiksberg C, Denmark.
Background: The first country-wide survey of Gyrodactylus species of wild
salmonids in Denmark is presented. The survey has been carried out as part of an
EU-Fair project on improved diagnosis of Gyrodactylus species of aquacultured
species. The project includes participants from Scotland, Norway and Denmark.
Methods: Fish sampling included brooks and major streams from 10 of the 14
counties in Denmark. A total of 61 localities from 45 major streams were
sampled by electro-fishing. Dissected fins and body proper were preserved
separately in 80 % ethanol. At the laboratory, gyrodactylids were enumerated and
isolated from the fins and specimens mounted in ammonium-picrate-glycerin.
Results: A total of 599 fish were recovered. Five different salmonid species were
caught: Atlantic salmon Salmo salar (n = 13), brown trout S. frutta (n = 537),
houting Coregonus oxyrhynchus (n = 3), rainbow trout Oncorhynchus mykiss (n=
38) and grayling Thymallus thymallus (n = 8). Gyrodactylus derjavini, G. salaris
and G. truttae have thus far been identified. Another, not yet identified, morpho-
type has also been recovered. Infection prevalence of 100 seems to be the general
pattern in the majority of the streams. Intensities of gyrodactylids on brown trout
vary considerably ranging from 1 to 1421 parasites, as well as mean intensities
and abundances varies between the investigated streams and regions. The preva-
lence of Gyrodactylus spp. on all salmonids were 82 % with an abundance of
71.5 and a mean intensity of 86.7. Concerning each salmonid species, the figures
are as follows (prevalence — abundance — mean intensity): Brown trout: 83.9 % -
76.8 - 91.5; salmon: 30.8 % - 0.9 — 3.0; rainbow trout: 92.1 % - 38.0 - 41.3;
grayling: 50 % - 1.0 — 2.0. None of the three houting were infected.

c_6_82 BRANCHIOBDELLIDS ON THE NOBLE CRAYFISH
ASTACUS ASTACUS L. IN AQUACULTURE
MaZeika, V., Mickéniené, L., & Mackeviiené, G.
Institute of Ecology, Akademijos 2, 2600 Vilnius, Lithuania

Background: The class of the Branchiobdellida belongs to the phytum Annelida,
subphylum Clitellata. Branchiobdellids have been found on crayfish throughout
Northern hemisphere. The majority of branchiobdellid species are commensal,
but some species are parasites. They feed on organisms growing on crayfish
body, however, parasitic species feed on gill tissues or eggs of the host. The
purpose of our study was to identify branchiobdellid species found in aquaculture
and to estimate effectiveness of prophylaxis measures against them.

Method: The study was carried out in the First Noble Crayfish Aquaculture
Centre at Simnas Fishery Farm (Alytus district, Lithuania). Branchiobdellids
were removed from the carapace and gills of crayfish and fixed in 70% ethanol.
Later they were placed in glycerol solution to become transparent. The shape of
the jaws was considered to be the main systematic characteristic. Treatment with
5% NaCl for 20 minutes was used as prophylaxis means against branchiobdellids.
Results: In spring and early summer of 1996-1998 up to 30 adult
branchiobdellids per host were found on the crayfish maintained in a pond. A fot
of white branchiobdellid cocoons on egg walls on egg-bearing females were
observed. Treatment with 5% NaCl before transferring of the crayfish into the
pond was not sufficient for prophylaxis.

Branchiobdella parasita (Braun 1805) has been found on crayfish exoskeleton,
while B. astaci Odier 1823 - in the gill chambers. B. parasita has not been found
in Lithuania before this study.

Conclusion: Branchiobdella parasita and B. astaci have been found in crayfish
aquaculture. Treatment, with 5% NaCl for 20 min. was not sufficient as
prophylaxis means against branchiobdellids.

€.6.81 NON-SYSTEMIC RESPONSE IN RAINBOW TROUT
AGAINST Gyrodactylus derjavini.
Lindenstrem, T & Buchmann, K.

Section of Fish Diseases, Department of Veterinary Microbiology, Royal
Veterinary and Agricultural University, Frederiksberg C, Denmark.
Background: Epidermal changes of host skin during infection and development
of host response were studied. Furthermore it was studied whether the aquired
protective immunity could be transferred by passive immunisation of naive hosts.
Methods: Two groups of rainbow trout (1.4 g) were infected with G. derjavini
and infections followed for 70 days. Additional uninfected fish were transferred
to each experimental group at 34 days p.i. Infections on these subgroups were
likewise followed. Mucous cell densities were determined on Alcian Blue stained
fins including uninfected controls. The carbohydrate composition of these cells
was determined by using a lectin assay. A group of 15 fish (5 cm) were passively
immunized with native immune sera whereas another 15 fish received heat-
inactivated sera. Finally 15 fish received decomplemented non-immune sera. The
fish were then infected and the infections monitored for a total of 32 days.
Results: Parasite populations increased on all naive host groups and peaked 5-6
weeks p.i. after which infection levels decreased. Introduction of naive fish into
responding host populations resulted in heavy infections of naive fish, whereas
immune fish remained infected at a very low level. Mucous cell hyperplasia was
seen in one group 34 days p.i., but at the termination of the study a significant
depletion was evident. Small changes in lectin binding pattems were seen during
infection. Thus, a stronger expression of mannosyl, acetyllactosamine and
glucosyl residues was evident in the infected fish. No differences in abundance
between the groups were detected in the passive immunisation trial at any time.
Conclusion: The observed immune response was not caused by a systemic
humoral component. The epidermal changes observed indicate a role of these
components in the response against G. derjavini.

THE PARASITOSES OF CULTURED FISH IN SOME
FISH FARMS FROM ROMANIA

Munteanu', G., Cristea', V., Grecu', 1. “Dunarea de Jos”
University of Galati, 47,Domneasca str.,6200 Galati, Romania.
Background. In the last few years, when the. stress factors multiplied, an
increasing of parasitological diseases was observed at the cultured fish, v.vnh
impact on fish production. In order to diminish the loses by applying efficient
prophilactical and therapeutical measures it was necessary a good knowledge
of parasitological diseases, their extensive and intensity degree and also the
influence on fish population. In those circumstances, during the period 1996-
1998, we made parasitological researches on the cultured fish species in some
fish farms from the Eastern part of Romania

Method. The researches were_ carried in the following fish farms: Brates,
Lozova, Vladesti and Oltina. For every fish farm a number of 100 sampl?s
(0+-2+) from each fish species: common carp (Hypophthalmychthys _molitnx
Val.), big head (Aristichtys nobilis Rich.) and grass carp (Ctenopharmg,odon
idella Val) were analyzed. All parasitological investigations were carried on
live stock and fresh samples by classic method. The obtained results were
analysed using the extensive (E%) and intensity (I- feeble, average, severe)
degree. The sporadic cases were not taken into account. )
Results. As a results of the researches were identified 12 parasitoses:
myxosporidiosis,trichodiniosis.ichthyobodosis.icthyophthiriosis. .dactilogyr‘o-
sis.diplozoonosis. diplostomiosis. bothriocephalosis. hepaticolosis, argulosis,
lerneosis and sinergasilosis.

Conclusion. The most extensive and with severe intensity degree were
parasitosis: trichodiniosis, icthyophthiriosis, dactilogyrosis, hepatic?losis and
argulosis. The most affected species being the common carp and silver carp
from farm Lozova, Vladesti and Oltina at which numerical loses and
decreased growing rate were registered. -

Arknawledgements, We wish to thank to the staff of fish farms.

c.6.83
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C.6.84 IN VITRO CULTURE OF THE FISH PARASITIC CILIATE
ICHTHYOPHTHIRIUS MULTIFILIIS: PRELIMINARY
OBSERVATIONS

Nielsen, C. & Buchmann, K.

Department of Veterinary Microbiology, Section of Fish Diseases, Royal
Veterinary and Agricultural University, DK-1870 Frederiksberg C, Denmark
Background: The pathogenic protist Ichthyophthirius multifiliis parasitizing
the skin of various freshwater fishes is relatively immunogenic. However,
development of vaccines against this ciliate is hampered by the lack of
techniques for in vitro propagation of the parasite from the theront to the
trophont stage. Experiments with various substrates including cell cultures
for in vitro propagation of the parasite are described in the present work.
Method: Theronts released from tomocysts originating from a Danish
rainbow trout farm were used to infect monolayers of EPC (Epithelioma
Papulosum Cyprini) cells in Multidish plates (Nunc) supplied with medium
(E-MEM or L-15) or cell cultures produced from trout epithelia.

Results: Parasites developed into trophonts in cell cultures. They survived
for a significantly longer time compared to parasites in water or culture
medium alone. Attachment of theronts were induced by adding host factors
as skin mucus or serum from rainbow trout.

Conclusion: In vitro propagation of I multifiliis could be one way to
produce sufficient antigen for production of vaccines against the skin
parasitic ciliate. However, the technique still needs some improvement
before the total life cycle of the parasite can be conducted in the laboratory.

c.6.86  PATOGENIC EFFECT OF CESTODES OF THE
FAMILY LIGULIDAE IN SMALL LAKES

Tyutin, A V.

1.D. Papanin Institute for Biology of Inland Waters, Russian Academy of
Sciences. 152742, Borok, Nekouz district, Yaroslavl region, Russia.
Background: Nekrasov flood plain of the river Volga has numerous group
of small water bodies (8 - 323 hectares) using for sport fishing by members
of the Yaroslavl Amateurish Society of fishermen. This flood plain is
protected by a dam with pumping stations from the Gorky reservoir.
Method: The level of fish infecting by plerocercoids of Digramma
interrupta (Rudolphi) has been estimated. A total of 515 sp. Carassius
carassius (Linne) and 253 sp. Carassius auratus gibelio (Bloch) were
captured from 2 slow-flowing rivers, 2 deep lakes and 4 shallow lakes.
Results: Crucian carps (C.carassius) play the leading part in the maintenance
of D.interrupta populations (prevalence - 4.5%0.9%). Only 1 0of 253 giebel
carps were infected. Parasites were absent in lakes with depth 7 - 9 m.

A positive correlation was found between the ratio of second intermediate
hosts and the prevalence of D.interrupta in the populations of C.carassius
from shallow lakes (0.1:1-0%; 2.5:1-2.6%1.5%,; 4.3:1-3.6:1.3%; 10.0:1-
10.0+3.9%) and slow-flowing rivers (0.9:1-3.143.1%; 2.1:1-7.2+2.8%).
Conclusion: The anthropogenic succession of this group of water bodies
is a result of two simultaneous processes (eutrofication and agricultural
pollution). The optimum ratio between hosts of D.interrupta is 1:1.
Acknowledgements: I should like to thank Professor Z.S. Donets for her
valuable advice. I am grateful to the Yaroslavl State University for providing
research facilities.

c.6.85 ON PARASITISM OF MICROSPORIDIANS IN
LARVAE OF CESTODE KHAWIA ARMENIACA

Poddubnaya L.G.

1.D. Papanin Institute for Biology of Inland Waters, Russian Academy of
Sciences. 152742, Borok, Nekouz district, Yarostavl region, Russia.
Background: The data on some intracellular microsporidia in helminths are
available, Microsporidia of the genus Nosema from larvae of Khawia
armeniaca - a parasite of Varicorhinus capoeta sevangi is for the first time
described.

Method: Procercoids of caryophyllidean cestodes removed from the body
cave of oligochaeta Pothamothrix hammoniensis were fixed in 4%
glutaraldehyde in cacodylate buffer, post-fixed in OsOy , dehydrated and
processed for TEM examination.

“Results: It has been schown that microsporidians reproduce intensively and
develop normally in the epidermis cells. The cytoplasm of this cells contains
invasive, vegetative and sporogony microsporidians. The destruction of
endoplasmatic reticulum. Golgy apparatus dnd secretory granules have been
revealed in the cytons of tegument. The distal cytoplasm of the tegument do
not contain the secretory granules also. Secretory functions of the tegument
are disturbed. The secretion protects worms from the host’s immune
response. The invasive procercoids has.no such means of protection.
Conclusion: The microsporidians able to reduce a number of procergoids
are the most promising for biological control of cestodes.

c.6.87 MORPHOLOGY OF PARADIPLOZOON FROM FISHES
IN SOUTH AFRICA

Hempel, L., Avenant-Oldewage, A. & Watson, R.M.

Department of Zoology, Rand Afrikaans University, P.O. Box 524, Auckland
Park, 2006, Republic of South Africa.

Only a few species from the family Diplozoidae have been described in Africa,
namely: Diplozoon aegyptensis from Egypt, Kenya and Uganda, collected from
Labeo spp. and Barbus spp; D. ghanense on Alestes macrolepidotus;
Neodiplozoon polycotyleus on Labeo spp. and Barbus spp. in Kenya and
Tanzania and on Barbus marequensis and Barbus trimaculatus in the Olifants
River in South Africa whereas larvae where present on Barbus nefi from the
same river.

Possible host fish species were collected at the Vaal Dam in the Gauteng
province, with the aid of gill nets. The gills of the fish were removed and the
parasites collected using a dissection microscope. They were fixed between a
cover slip and glass slide in Aseto-formaldehyde alcohol. Whole mounts were
prepared and serial sections made.

The parasites are relatively large (x4mm). The anterior section possesses two
muscular buccal suckers and a pharynx, which extends into a branched
intestine. The posterior section is occupied by the reproductive system of this
hermaphroditic worm, and opisthaptor with 4 pairs of clamps.

On grounds of the number of hooks, the presence of an egg without a filament,
and the fact that the reproductive system is situated posteriorly, the conclusion
is made that the organism is a representative of the Paradiplozoon genus. This
genus has at present not been described from Africa.

Prevalence, incidence and intensity is high but infestation is limited fo Barbus
aeneus and Barbus kimerleyensis in the Vaal River.
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c.7.00 THEEFFECT OF GASTROINTESTINAL NEMATODES
INFECTION ON THE METABOLIC PROFILE AND MILK
YIELD OF COWS

Malecki, J., Ramisz, A., Balicka-Ramisz, A.

Dep. of Animal Hygiene and Prothylaxis, Szczecin Agricultural University, Dr.
Judym str. 6, 71-466, Poland. : At
Backgraund: The aim of the study was to cvaluate  the influence of parasitc
infection in treated and non-treated cows on metabolic profile and milk yickd
of dairy cows. .

Method: Thestudics were carried out on 194 experimental cows, treated with
1.5% Levamisol and 49 control non-treated cows. The infection rates were
establised on the basis of coprological examination (Willis-Schiaff and

‘Mc Master methods). Profiles of 14 constituens of blood were analised.
Results: Obscrvation on the dynamics of gastrointestinal nematodes infection
in cows during the yearling cycle exhibited onc vemal peak in April (infection
rate 100%, PGF 285). Afier treatment the infection rate decreased to 30% and
the intensity to 5 EPG. In cows naturally infected with gastrointestinal
significant decreascs in Ht, Hb, total serum proteins and serum albumin and
significant increase in total eosinophils were the noticeable changes.

The milk yield and percent of fat content in milk of treated cows were higher
by 500 kg and 0,24 % comparing with the control cows.

Conclusion: The result idicasted that the the subclinical infection of
gastro-intestinal namatodes influence on the metabolic profile. Worthly of
notice is the influence of nematodes' control on increase of milk production.

C.7.02 CRYPTOSPORIDIUM MURIS IN CATTLE: FIRST REPORT
IN SCANDINAVIA

Enemark, H.L.", Thamsborg, S.M.%, Lind, P.!, Enemark, J.M.D.2

! Danish Veterinary Laboratory, DK-1790 Copenhagen V
2 The Royal Veterinary and Agricultural University, DK-1870 Frederiksberg C

Background: Cryptosporidium parvum is widespread in Danish cattle herds but
prevalence of Cryptosporidium muris has not been well studied. In November
1997 C. muris was diagnosed in a heifer with no previous history of diarrhoea. A
prevalence study was performed in the herd of origin (beef suckler herd).
Material & method: Faecal samples obtained during two separate visits were
examined using the modified Ziehl Neelsen (MZN) technique and immunofluore-
scens. Oocysts were purified by Sheater's sugar flotation technique and 5x1 0° ad-
ministered to a 4 d old calf. Neonatal mice (n=12; BALB/c and outbreed) were in-
oculated with 5x10° oocysts (11 mice served as uninoculated controls). Faecal
samples were screened for cryptosporidia using MZN. The calf was euthanized 23
weeks PI. Mice were euthanized 12, 17 and 31 d PL Tissue samples from sto-
mach, duodenum, jejunum and ileum were stained with haematoxylin and eosin.
Results: At the first visit 19% (27/142) were infected with C. muris while 4.2%
(6/142) excreted C. parvum. Of these only one mixed infection was found. At the
following visit 28% (42/150) of the samples contained C. muris, 16.7% (25/150)
C. parvum; 8 of these were mixed infections. In wet preparation a mean size of
7.3x5.7um (x1000) was determined for the cocysts considered to be C. muris.
Oocysts were excreted intermittently by the infected calf from 25 d PL. Clinical
signs were absent and the number of discharged oocysts was low: 1-5 per slide ~
100.000 per g. The mice remained uninfected and histological examination re-
vealed no signs of cryptosporidia.

Conclusion: This is to our knowledge the first report of C. muris in Scandinavia.

Further studies concerning epidemiology, economic significance and interaction
with other enteropathogens are needed.

c 7 01 PREVALENCE AND ECONOMIC IMPORTANCE OF LIVER
"re FLUKES AND OTHER HELMINTHS IN CATTLE AND SHEEP
IN NYANDARUA DISTRICT OF KENYA
Maingi!, N., Kahura?, G.N., Njeng#, J.G. and Gichigi®, M.N.

! University of Nairobi, P. O. Box 29053 Nairobi, Kenya.
*Ministry of Agriculture Livestock Development and Marketing, Kenya.

Information on parasitic and other conditions causing whole or part condemnation
of cattle and sheep carcasses was recorded daily for a period of one year from
slaughter slabs in Nyandarua District. A total of 5259 cattle and 5967 sheep were
slaughtered in the slabs during that period. This represented approximately 58 %
of all cattle and sheep slaughtered in the entire district. Only 3 cattle carcasses out
of the total killed (0.06%) were condemned entirely due to septic peritonitis. The
annual condemnation for organs in cattle due to helminth parasites was 20.2% of
the total kill. The causes of condemnation were Fasciola (liver flukes) 15.5%,
Oesophagostomum (pimply gut) 2%, Cysticercus bovis 1.5% and Paramphistomum
(stomach flukes) 1.2%. The highest number of livers condemned in cattle due to
liver flukes was in October and February during the dry season. There was no
seasonality in the number of other organs condemned due to the other parasites.
In sheep, the annual rate of organ condemnation was 42.4 % of the total kill. This
was due to Fasciola (liver flukes) 35.4%, Stilesia hepatica 5.3%,
Oesophagostomum (pimply gut) 1.2% and Cysticercus tenucolis 0.5%. The highest
number of livers condemned due to liver flukes in sheep was in September,
October and February in the dry season. It was estimated that annually there was
a loss of approximately US$ 14,805 and US$ 25,917 in cattle and sheep
production respectively, as a result of condemnation of organs-due to helminth
infections. Most of the losses were due to Fasciola in cattle (94%) and sheep
(84%) and Stilesia hepatica (13%) in sheep. This does not include production
losses in milk, meat, disease susceptibility, cost of treatment and mortality due to
Fasciolosis. Intensification of control strategies for Fasciolosis is advocated.

C.7.03 HAEMATOBIA IRRITANS: CURRENT CONTROL AND
PROSPECTS IN ARGENTINA

Bulman', G.M.; Guglielmone®, A.A.; Mancebo’,0.A.; :mberti‘,g.C.;
Eddi*, C.S.; Anziani’, O.S.; Caracostantégolo’, J.; Margueritte', J.A.;
. Elordi’, L.C. & Filippi', J.L.
'Biogénesis S.A., Ruta Panam. km 38.2, (1619) Garin (Bs.Aires),Argentina; ’INTA
Rafaels, POB 22, (2300) Rafacla (Santa Fe); >CEDIVEF, POB 73, (3600) Formosa;
“INTA Castelar, POB 77, (1708) Morén (Bs.Aires).

Haematobia irritans entered Argentina in 1992, when treatment with
cypermethrin  allowed cattlemen and field veterinarians alike, to
significantly reduce infestations over extended periods. Since then
incorrect management of treatment times and the use of off-label
formulations has increased fly resistance to cypermethrin 10-fold, creating
the need to change the current concept of control from “fly-free” cattle to
“infestation levels compatible with productivity”. In 1997/98 the overall
perception of resistance and lower efficacy of all commercial products was
considerably higher. New parametres now include treating only those
approximately 20% higher infested cattle in each herd, when infestation
surpasses 250/300 flics/animal, with selective treatment of categories where
horn-flies cause most economical damage. Acceptance by cattle owners of
these rules aimed at checking the advance of resistance, is proving difficult
and requires careful planning, Current treatment options include PO
monodrug OP’s, synergic pyrethroid/OP mixtures in PO and spray
formulations, and 4 months-active OP ear-tags. An injectable ivermectin .
1% long-acting endo-ecto formulation has been approved as an adulticide
(28 days), whilst research on future biological control with Pteromalid
Hymenoptera has commenced, based mainly on experience in the USA.
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c 7 04 SEASONAL VARIATIONS OF CULICOIDES SPP
=t (DIPTER: CERATOPOGONIDAE) COLLECTED FROM
SAUDI ARABIA

Hilali,M. 1 Abuelzem E.2, Al-Afaleq,P.2, Mellor,l"'a3
Boorman,J. lo and El—Attlya s.2

1 Parasitology Department, Faculty of Veterinary Medicine, Cairo
University, 12211 Giza, Egypt.

2 Department of chroblology and Parasitology, College of
Veterinary Medicine and Animal Resources, King Faisal University
31982 Al-Ahsa, Kingdom of Saudi Arabia.

3 Animal Virus Research Institute, Pirbright,Woking, Surrey,

GU24 ONF, U.K.
4 Beckln_gham Road,Guildford,Surrey GU26 BN, U.K.

There are four principal viral diseases known to infect domes-
tic ‘animals in Saudi Arabia (African horse sickness, Bovine
ephemoral fever, Blue tongue and Akabani). Since these diseases
are vectored by Culicoides spp this investigation was initiated
to identify and study the seasonal variations of the different
species which prevail around animal operations.

NewJersy light traps were used for collecting Culicoides spp at
two different sites of El-Ahsa locality (Eastern province) of
Saudi Arabia during a period of 13 month.

The mean monthly number of Culicoides spp per trap reached its
minimum value during January then it increased gradually from
February to reach its maximum in September.During the study
period the following species were reported"g.schultzei group
(September), non-spotted group of Culicoides (September), C
sahariensis (September), C.imicola (May) and C.newsteadi (March).
It was concluded that C. schultgy group and C. imicola (The princi-
pal vectors of viral dlseases) were' present durlng June to
October and March to June respectively.

+ Peak numbers between brackets.

c.7.06 BOVINE NEOSPOROSIS IN ITALY: SEROLOGICAL
EXAMINATIONS, PCR AND ISOLATION IN CELL
CULTURE
Magmno S Vigo', P.G., Bazzocchi?, C., Genchi?, C., Bandi?,
C., Fabbi',

Istituto Zooproﬁlamco Spenmentale della Lombardia e dell'Emilia, Seznone
di Pavia'; Istituto di Patologia Generale Veterinaria, Universita di Milano
Background Neospora caninum, a protozoan parasite related to Toxoplasma
gondii, is considered a major cause of abortion in cattle and of neurological
disease in calves all over the world. In the last two years, we investigated its
prevalence in dairy herds reared in northern Italy.

Method: We employed an indirect fluorescent antibody test (IFAT) and a
PCR assay targeted to the ssu-rRNA gene of cyst-forming coccidia. A few
tissue samples were also inoculated onto cell culture for isolation of the
parasite. We are currently sequencing the ssu-rRNA gene and the internal
transcribed spacer (ITS) regions from positive samples, in order to investigate
the relationships among them and the strains recovered in other countries.
Results: We found antibodies to N.caninum in 24.3 % of 10,684 blood
samples of aborting cows and in 24.8 % of 525 bovine fetal pleural fluids. We
detected Neospora by PCR test in 103 out of 349 samples and we isolated a
Neospora strain in cell culture. The sequence of fragments of ITS and ssu-
rRNA gene has been compared to the ones deposited in the databases and
found to be identical (ssu-rRNA) or closely related (ITS) to them.
Conclusion: N. caninum is widespread in the Italian dairy herds. The IFAT is
an useful tool for the presumptive identification of the infected herds, while
the PCR test is easy to perform and provides a faster diagnosis for the
infection than the isolation in cell culture. Sequencing of the amplified PCR
fragments is useful to confirm PCR identification and to investigate the
relationships of the different strains.

C.7.05 SEASONAL DYNAMIC OF THE PARASITIC STAGES

Amblyonmca;ennensemHORSES
Labruna', M.B., Kasai', N., Gennari', 8. M., Faccini?, JL.H.

1-Faculdade de Med. Veteriniria, Universidade de S#o Paulo. Av.Prof. Orlando
Marques de Paiva, 87, Cid. Universitéria, S%o Paulo, SP, Brazil, 05508-000.
2-IB, Univ. Federal Rural do Rio de Janeiro, Seropédica, RJ, Brasil.

The Cayenne tick, Amblyomma cajennense, is a common parasite of horses and
others hosts, including man, among Brazil. Since ficld control of A. cajennense
has had few success, studies of its seasonal dynamic is essential to formulations
of strategic control techniques. From October/97 to September/98 ten mares
were kept in a paddock without acaricide treatment, in Pirassununga County,
S8o Paulo State, Brazil. Each 14 days, tick assessment was performed on the
left side of the body of all mares. Attached adults were counted individually.
For assessment of larvae and nymphs, the left side was entirely brushed with a
horse brusher and only engorged immatures were dislodged into a plastic bag,
which was taken to laboratory to be counted. Mean number of adults and
engorged larvae and nymphs are presented on figure. 4. cajennense showed an
one-year generation pattern, with larvae predominating from April to July,
nymphs from July to September and adults from October to March.

s
3

2.
Log (mean tick
mumber +1)

OO/ET N/ Jan/on Feb/OB Apr/oS Meyts AMAS Ag/oe Swp/os -

Financial support by FAPESP-Brasil (Processo 95/6938-0)

C. 7 07 PRODUCTIVE PERFOMANCE IN SHEEP CURED FOR
PSOROPTIC MANGE IN PATAGONIA
Olaechea' F.V., Entrocasso’, C., Taddeo', H.

'National Institute for Agricultural Technology (INTA), CC. 277, (8400)
Bariloche, Argentina. Merial, Tronador 4890, (1430) Capital Federal,
Argentina.

The impact of sheep scab was evaluated during 35 months in 92 female Merino
lambs artificially infected by placing 15 to 20 mites on the skin and treated
conventionally, according to 3 types of management used in extensive
production systems. The animals were allocated in similar paddocks during 150
days; hereafter, all of them grazed on the same pasture. Group 1 (G1) and 2 (G2)
were treated with two dips with diazinon: G1 (careless management) at shearing
(150 days post infection) and G2 (traditional management) after obvious clinical
sngns of mange were observed and according to weather conditions (90 days
p-i.), Group 3 (G3) (modem management) was dosed twice with ivermectin, as
soon as mange was diagnosed (15 days p.i.). Complete control of Psoroptes ovis
was achieved after treatment. The evolution of body weight between groups was
different (p < 0,05), but at the end of the trial (420 days), the mean body weight
of all groups were similar.

At first shearing (150 days p.i.), wool weight between groups was different (p <
0,05), but 9 month later, at second shearing G2 and G3 were similar and superior
to G1.

Lambing percentage was G1= 13 %, G2= 74 %, and G3= 85 %. This finding
was in line with the poor condition at mating time.

This study shows that despite the deteriorated production induced by psoroptic
mange, in patagonian conditions young sheep which had been cured and
realimentated achieve during the second year live weights similar to those of
almost continuously grown animals.
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C.7.08 SEROLOGICAL SURVEY AND FIRST FINDING
- OF NEOSPORA CANINUM IN TAIWAN

Ooi!, HK., Huang!, C.C., Yang?, CH. & Lee>, S.H.

lDept. of Veterinary Medicine, National Chung Hsing University, Taichung,
2ljvestock Disease Control Center of Taichung County, Feng-Yuan, “Taiwan
Animal Health Research Institute, Taipei, Taiwan
Background: Neospora caninum has not yet been reported in Taiwan. We
carried out a serological survey for antibodies against N. caninum in cattle, goats
and farm dogs, and also tried to isolate the parasite to prove its presence in
Taiwan.

Methods: Sera of 488 cattle from 17 dairy farms throughout Taiwan, 22 goats
and 13 farm dogs were tested for antibodies against N. caninum using indirect
fluorescence antibody test (IFAT).-In conjunction to the IFAT test, we also
tested the same sera for antibodies against T. gondii using latex agglutination test
(LAT).

Results: Of the 488 cattle sera, 32.0% (156/488) were found to have
antibodies against N. caninum. Among these 156 positive cattle, 48 also
possessed antibodies against T. gondii. Most cattle with N. caninum antibodies
had a history of abortion or stillbirth. Nevertheless, 89 cattle which were
negative for N. caninum showed antibodies against 7. gondii. Of the 22 goat
sera tested, none was found to be positive for N. caninum but 45% (10/22) were
positive for T. gondii. Of the 13 farm dogs tested, 3 were found to possess
antibodies against N. caninum, 2 of which were tested negative for 7. gondii
antibodies. We sacrificed 1 cattle which was serologically positive for N.
caninum but negative for T. gondii for confirming the presence of the parasite.
The brain of that cattle was homogenized and then inoculated intraperitoneally
into 13 prenisolone-treated SPF ICR mice. About 4 months later, we detected a
50pm cyst with thick cyst wall in the brain of one of the inoculated mice.
Conclusion: Thus, we have confirmed for the first time the presence of N.
caninum in Taiwan and also observed that it is widespread among dairy cattle
and farm dogs. .

C.7.10 PREVALENCE OF B. burgdorferi IN Ixodes ricinus
(ACARINAE, IXODIDAE) IN NORTHERN ITALY
Panelli', S., Rizzoli?, A.P., Chemini?, C., Magnino®, S., Fabbi’,
M., Vigo®, P.G., Genchi', C.

Ist. di Patologia Generale Veterinaria, Universitd di Milano', Centro di
Ecologia Alpina, Trento?, Ist. Zooprofilattico Sperimentale Lombardia ed
Emilia, Sez. di Pavia’ ‘

Background: Previous data demonstrated the presence of Borrelia
burgdorferi sensu latu (s.1.) in ticks populations in the North of Italy. Ticks are
well known vectors of B. burgdorferi s.]. and this represents an important
problem for public health in relation to the risk of Lyme desease. The aim of
this study was to assess the prevalence of infection in ticks from North-
Eastern Alpine area (Trento province).

Method: Ticks were collected by dragging in different areas of Trento
province from March to October 1997 and 1998. DNA from each tick sample
was amplified by PCR using a couple of primers specific for the internal
transcribed region of B. burgdorferi rRNA genes. Amplification products
were visualized by gel electrophoresis.

Results: Two thousands and 267 ticks were examined (29 larvae, 2152
nymphae, 52 adult males and 34 adult females). We found a high prevalence
of the infection (362 positive samples, corresponding to 16% of the ticks).
Specimens collected during the month of June showed the highest prevalence.
Conclusion: Our data confirm the widespread diffusion of the infection in tick
populations and the high risk for human health.

Acknowledgements: This' work was partially supported by a grant from
Centro di Ecologia Alpina and by MURST “Progetti di Rilevante Interesse
Nazionale 1997”.

c.7.09 THE PREVALENCE OF ANTIBODIES TO THEILERIA
PARVA INFECTION IN EXOTIC AND CROSS-BRED
CATTLE IN UGANDA.
C.P. Otim, R.C. Nsubuga-Mutaka, M. Kakaire-Nyende,
S.D. Erima and S. Ongyera.
Livestock Health Research Institute P.O. Box 96 Tororo, Uganda
Background :
East Coast Fever (ECF), a disease of cattle caused by Theileria parva and
transmitted by Rhipicephalus Appendiculatus, is the most important tick-bore
disease in Uganda. In some farms ECF is controlled by immunisation using
infection and treatment method. The main target cattle for immunisation are the
exotic and cross-bred cattle of 3-12 months on fenced farms practising intensive
tick control using either Organophosphate or Pyrethroid. The paper reports on
the prevalence of exposure to 7. parva of cattle prior to immunisation.
Methods ‘ ’
Blood for serology was collected from calves on the day of immunisation.
Antibodies to 7. parva were detected using indirect antibody Enzyme-Linked
Immunosorbent Assay. Altogether, 2947 sera from 16 districts were tested.
Results
Of the calves tested, 67.1% carried antibodies against 7. parva. Farms using
Pyrethroid had the highest sero-prevalence of 75.8% while those using
Organophosphate had 61.7%. The lowest prevalence was recorded i zero-
grazing animals.
Conclusion
The high sero-prevalence of T.parva in all these farms suggests that tick control
using acaricide alone is not sufficient. It is therefore justified to immmumnise
susceptible cattle against ECF as an additional control measure.
Acknowledgements
We wish to thank DANIDA and NARO for financial and material support.

c.71 {1 FRECUENCY OF Hypoderma lineatum (de Villiers 1789) IN
CALVES FROM CHIHUAHUA, MEXICO
Quintero', M., Rojas’, A., Benitez?, R., MéndeZ%, M., & Otero?, J.

{Fac. Med. Vet. y Zoot.-UNAM, C.P. 04510, Mexico, D.F.

? Comision México-Estados Unidos para la prevencion de fiebre aftosa.y
otras Enfermedades exéticas de los animales. Km. 15.5 México-Toluca, Palo
Alto, D.F. C.P. 05110, Mexico

Background: The aim of the present study is to comunicate the frequency of
H. Lineatum in calves from Chihuahua, Mexico as part of a project related to
the presence of this miasis in adult cattle.

Method: Two visits to the coupling place of Chihuahua were made in
november 1997 and december 1998 to carry out visual observations of
young cattlé , looking for suspicious animals, using the oxigenated water
method for the larvae extraction.

Results: In november 1977, from 160 animals observed, 31 (19.4%) were
positive to the presence of larvae. In december 1998, from 145 calves, 32
(22.0%) were positive. The age of animals ranked from 5 to 22 months,. The
isolated larvae were LIII of H. Lineatum.

Conclusion: LIII of H. Lineatum were found in animals aged between 2 to
22 months. This data is relevant for the knowledge of the biological cicle of
H. Lineatum in Chihuahua, Mexico for future. establismenth of serologic
diagnosis and control of this parasitic disease. ‘
Acknowdledgements: To the Comision México-Estados Unidos para la
prevencion de fiebre aftosa y otras Enfermedades ex6ticas de los animales for
finacial support..



c.7.12-19 Epidemiology and control of horse parasites

C.7.12 Horse flies (Tabanidae) - the parasites of live-stock in Low Volga
region
Chirov P A, Peterson A M.
Saratov State University, Saratov, Russia

Background: The high abundance of horse flies in some areas of Low Volga
region brings considerable economic damage to cattle-breeding. The absence of
detailed recent data about the horse flies fauna of this area became the reason for
investigation of species composition and ecology characteristics of this parasites.
Method: The collections of insects were made in Astrahan, Volgograd and
Saratov regions, Russia during the whole period of horse flies activity (from the
end of May to September).

Results: 42 horse flies species belonged to 7 genera were recorded. 2 genera and 9
species were found in this area for the first time. Diurnal and seasonal activity of
horse flies, influence of climatic and meteorological factors on change of periods
of their activity were studied. It was established, that at high day’s temperatures
(+30°C and higher) and dry winds the diurnal activity of Haematopota genus
beginning et 4.00 (40 minutes before sunrise) and have two peaks of biting activity
(et 7.00 and 19.00). As a result of our research it became obvious that big animals -
cattle and horses - serve as preferable hosts for alt Tabanidae.

Conclusion: On the base received data the optimum periods for stay of live-stock

on the pastures were recommended.

C.7.1 4 PREVALENCE OF EQUINE TAPEWORMS IN
ARGENTINA.
Eddi, C.S*.; Caracostantogolo, J*.; Houffschmitt, Ph, **
Cutulle, C.*, Pastrana, C.*** and Schapiro, J.*

*Institute of Pathobiology, INTA. POB 77, (1708) Mor6n, Buenos Aires.
School of Vet. Med., U. of El Salvador, ARGENTINA.

** Virbac, France

*** Rural Practice -

Background: Recent reports suggested that tapeworms are potentially
dangerous in horses. There were no previous data of the prevalence of
tapeworms eggs in fecal samples in Argentina. The objective of the present
trial, was to evaluate the prevalence of tapeworms in equine feces collected in
the Buenos Aires Province, Argentina,

Methods: Fecal samples taken directly from the rectum of one hundred sixteen
horses raised on pasture in the Buenos Aires Province, were examined using a
simple saturated sodium chloride flotation technique (A) and by two
sedimentation methods, one, using saturated sucrose solution (B) and the other
using a saturated zinc sulfate solution (C).

Results: Using method A, 14% of the samples were positive; using method B,
45% of the samples were positive, while in method C, 33% of the fecal samples
were positive to tapeworm eggs. The prevalence reached 45% using the most
sensitive test.

Conclusions: In the present trial, a high prevalence of tapeworm eggs in equine
fecal samples was observed. Both techniques using a sedimentation/flotation
method, were more sensitive than a technique based only in a flotation
procedure.

C.7.13 AN ABATTOIR SURVEY OF HELMINTHS IN HORSES
Coles, G.C.}, Lyon,S. & Stebbings,H.C.?

Depts. of Clinical Veterinary Science,! University of Bristol,

Langford House, Bristol BS40 5DU, and Anatomy’, Southwell
Street, Bristol BS2 8EJ,UK.
Background: It is not known how effectively anthelmintics are being used
by horse owners in the UK. Therefore a five month survey of the incidence
of tapeworms, bots and faecal nematode egg was made on one hundred and
sixty four horses at a local abattoir.
Methods: Numbers, weights and species of Gasterophilus, numbers and
total weights of Anoplocephala perfoliata and nematode faecal egg counts
were recorded from October to February.
Results: Fifty five percent of horses were infected with a mean burden of
forty G.intestinalis, five percent with G.nasalis and forty eight percent with
A perfoliata. Sixty two percent had fifty or more nematode eggs per gram of
faeces. The main growth of the third stage bots was confined to December
and January. Only horses with one tapeworm showed no mucosal damage.
Those with more than one hundred worms showed extensive damage. The
mean burden of A.perfoliata was eighty five worms, wet weight two
hundred and fifty mgs.
Discussion: Gastrointestinal parasites -are still common in horses ‘in
Southern England and half the horses were infected with bots despite
widespread use of ivermectin. G.nasalis was confined to wild ponies from
Dartmoor or the New Forest. Tapeworms were common suggesting
insufficient use of double dose pyrantel by owners. Nematode egg counts
were maintained during the winter but the epidemiological significance of
those reaching pasture is not known.
Supported by Pfizer Animal Health.

c.7.15 PREVALENCE OF STRONGYLOIDES WESTERI IN
NORMANDIE STUDFARMS FROM 1993 TO 1997
Hamet Nicole, Lamidey Corinne, Collobert Claire

From May 1993 to 10 September 1997, fecal samples were coliected from
the rectum of 242 foals less than 6 months of age during necropsy. These
feces were examined for Strongyloides westeri eggs by the Mac Master
method. :

The prevalences obtained according to breed, sex and age are presented in
the following table :

Number examined Number infected (%)

Breed

Thoroughbred 93 5 (54

Standardbred 117 14 (12)

French saddlebred 32 5(15.6)
Sex

Female 104 9 (8.6)

Male 138 15 (10.9)
Age

0 to 1 months 139 5 3.6

1 to 6 months 103 21 (20.4)

The most abundant parasite burdens (90 to 600 eggs per g of feces) were
observed after one month of age ; no eggs were detected from the fecal
samples of younger foals.
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AN ESTIMATION OF TAPEWORMS (ANOPLOCEPHALA
SPP.) PREVALENCE IN BRAZILIAN HORSES
Houffschmite! P., Grisi’L., Tancredi® 1., White’ C & Maynard*L.
'Virbac Australia *Universidade Federal Rural do Rio de Janeiro
3Virbac Brazil *Virbac S.A. _

Background: Tapeworms (Anoplocephala spp.) commonly found in horses and
ponies are a potential risk factor for colic or unthriftiness. Treatments that
provide >90% control of infection by tapeworms are not many in equids, and
this situation may explain the tapeworm prevalence.

Method: A field trial was conducted in Brazil, from March to April (wet
season). Cull equids from the Province of Rio de Janciro were purchased and
housed in trial facilities, split in 7 replicates. A faecal egg count was done on day
of arrival with a routine technique. The total number of equids included was 38,
both males and females, weighing 143 to 378 kg, aged between 1 and 16 years.
Tapeworms or proglottids expulsion in total volume of faeces was assessed
during the 4 days period between arrival and sacrifice. They were necropsied
and tapeworms were looked for in the digestive tract, identified and counted.
Results: Among the 38 horses included in trial, a total of 26 horses had
tapeworms and 12 horses were tapeworm free. Only 2 had_cestode eggs
observed in their faeces on arrival. The number of adult tapeworms recovered
varied between 1 and 183 (mean=14). 22 horses had both nematode and cestode
infection, 10 had ncmatodes only, 4 had cestodes only, and 2 were free of
cestodes and nematodes. All cestodes recovered were identified as
Anoplocephala perfoliata.

Conclusion: A sample of horses taken at random around trial facilities showed a
high prevalence of tapeworm infection (68 %). A common faecal egg counting
method is not a sensitive .tool to detect cestode infection. Infection with
Anoplocephala perfoliata is most of the time coincidental with nematode
infection (22 out of 26 i.c. 84%) and a treatment active on nematodes and
cestodes is then most of the time needed.

c.7.16

C.7.18 ANOPLOCEPHALA PERFOLIATA IN HORSES IN THE
CZECH REPUBLIC - TAPEWORM INFECTION,
MORPHOLOGY, CLINIC AND THERAPY.

vaD.! Vantk,M.2, Mach J.", Jahn,P.", Filla,J.3, Cemocky,
A2, PraslitkaJ.*.

University of Veterinary and Pharmaceutical Sciences Bmo', Agricultural
University Bmo®, Veterinary surgeons from Stallion, Napajedla, Moravian
region® The Czech Republic, Univ.of Vet. Med.Quebec,Canada*
Anoplocephala perfoliata is a significant risk factor for the onset of the equine
spasmodic colic and ileal impaction colic. The parasite has a predeliction for
the ileo-caecal junction, which results in a high infection rates at that site.

The. present study of eight clinical cases of A.perfoliata was based on an
intensive 3-year collaboration with veterinary surgeons. Two of the eight
horses died and their necropsy was performed. Their intestines were split
longitudinally and the contents examined for A.perfoliata tapeworm adults.
Tleocaecal pathological finding was proportional to the infection intensity.
Mature tapeworm proglotids were collected, prepared for SEM (scanning
electron microscopy) and their morphological details were studied. All faecal
samples were assayed for the presence of A.perfoliata eggs by the method
described and validated by Proudman and Edwards (1992). Strongyle eggs
were counted using the McMaster counting method (EPG).

Long-term administration of anti-cestode drugs (fenbendazole and pyrantel
tartrate) was responsible for some of the observed decrease in colic incidence.

C.7.17 SEASONAL POPULATION DYNAMICS OF HELMINTH
PARASITES OF DONKEYS IN KENYA.
Lewa, AK.', W.K. Munyua’,T.A. Ngatia® and N.E. Maingi.

1. Veterinary Research Investigation Laboratories, P.O Kabete; Kenya.

2. Department of Veterinary Pathology and Microbiology, University of
Nairobi, P.O Box 29053, Nairobi.

Background

The main objective of the study was to study the seasonal population dynamics
of Helminth parasite of Donkeys in Kiambu district , Kenya.

Method

Faecal samples were collected from the rectum of the donkeys (once a
fortnight) for a period of 12 months. 353 Donkeys were considered . The
faecal samples were taken to the laboratory for faecal egg counts and culture
for subsequent larva identification.

Results

It was observed that there was a statistical significance in the difference in egg
per gram counts observed between the short dry season and the long rain one,
the long rain season and the short rain one, the long dry season and the short
dry one. However, there were no differences in egg counts between the short
dry season and the short rain one.

Conclusion.

The infestation with the internal parasites showed a seasonal prevalence and
therefore, apart from the use of antihelmintics, the epidemiological
considerations are critical in successful control designs.

Acknowledgment

I’m grateful to the DANIDA funded Livestock Helminth project at the
University of Nairobi, Kenya.

¢.7.19 FACTORS EXTENDING THE EGG REAPPEARANCE
PERIOD IN DONKEYS ON SANCTUARY FARMS
A.E.Trawford', C.J.Morriss' and S.W.J. Reid’
"The Donkey Sanctuary, Sidmouth, Devon, EX10 ONU, UK and
University of Glasgow Veterinary School, Glasgow,G61 1QH.

Background: The egg reappearance period (ERP) has been defined as the
period after an anthelmintic treatment in which mean egg counts do not
exceed 100epg (eggs per gram), however, it has. also been defined as the
number of weeks elapsing until 25% of the herd had patent infections of
>200epg. Studies have shown that two herds consistently achieve ERP greater
than those expected by the efficacy of anthelmintic treatment.

Method: This trial was conducted at three Sanctuary farms in Devon. The
herds varied in age, population densities, pasture management and
parasitological burdens. The donkeys were treated with ivermectin prior to
spring turnout. The faecal egg count of 212 donkeys was monitored using the
Modified McMaster technique. Sampling commenced eight weeks post
worming and then fortnightly until the ERP was reached.

Results: All 4 herds exceeded the expected ERP of 9 weeks, by 3, 5 and 9
weeks and one herd which had an ERP of 22 weeks was returned to winter
housing but was still below the defined ERP. In each herd sex differences
were also recorded and donkeys over the age of 25 show higher mean epg.
Conclusion: Since two herds were situated on one farm (ERP 14 and ERP
18) and were turned out within seven days of each other it was unlikely that
weather conditions or delayed tumout accounted for the 4 week difference in
ERP. Other factors include the affects of soil type, microclimate, dung beetles
and nematode-trapping fungus to reduce pasture larvae contamination.
Acknowledgements: The Donkey Sanctuary, especially the Veterinary
Department and Farm staff.
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C.7.20 INSECT BITE HYPERSDENSITIVITY IN 25 HORSES
AND TREATMENT WITH A PERMETHRIN +
PYRIPROXYFEN CONTAINING SPRAY.

Bourdeay P. and Chouilly C-

Ecole Nationale Veterinaire de Nantes 44307 - Nantes Cedex O3 France.

Background : Insect bites hypersensitivity ( Sweet itch) is a major skin
disease in horses in the mid-north of France. The control is very difficult and
the efficacy rarely of treatments rarely demonstrated. The modern use of
insecticides underlines the importance of actions like contact-repellent, knock
down and antifeeding effects. The aim of this study was to evaluate precisely
the efficacy of a Permethrin containing spray and as the only treatment of
established clinical sweet itch in horses.

Method : 25 horses were included. The only treatment was the application of
250 ml of a spray (permethrin 18.8mg/ml. + Pyriproxyfen 0.2 mg./ml
DUOWIN Spray® ) on days O, 15, 30 and 45. On days 0, 30 and 60 (or 120)
pruritus: (0 to 3), lesional index (LI), index distribution (DI) were evaluated
A clinical evaluation was performed on d.15: O = no change to 3 excellent to
cure. Results : . The tolerance to treatment was excellent in all. On day 15 the
clinical evaluation on 22 horses was : 0in 2, 1 in 10 and 3 in 10. Pruritus was
decreased in 69,5% (16 of 23) of horses on day 30. It was respectively absent,
decreased , identical or worsened in 4, 4, 5 and 3 on day 60 and on 2, 2, 1 and
1 horse on day 120. On day 30 reduction or disappearance of the scored
pruritus, lesional index and distribution index in 69.5%

Conclusions : These results suggest that the application of an insecticide
with important contact repellent, knockdown and killing effects may rapidly
decrease the allergenic challenge conducive to a clinical benefit obtained in one
month and that such a method could be very useful as a treatment

¢.7.22 PARASITE CONTROL USED BY PONY CLUB
MEMBERS
Coles, G.C.", Biggin,T.A. & Bristol,A..2

Depts. of Clinical Veterinary Science,! University of Bristol,

Langford House, Bristol BS40 SDU, and Anatomy?, Southwell
Street, Bristol BS2 8EJ,UK.
Background: There is little information on parasite control practices adopted
by horse owners in the UK. The way chemicals are used will affect the
development of drug resistance in endo- and ectoparasites.
Methods: Three hundred and eighty five questionnaires were sent to
members on ectoparasite control and six hundred on nematode control.
Results: Thirty percent replied on ectoparasite control. Fly worry was the
most commonly perceived problem (eighty six percent) followed by sweet-
itch (forty four percent) and lice (fourteen percent). Pyrethroids dominated in
sweet-itch and lice control but repellents were important in fly control. Only
ten percent replied on nematode control. Thirty one percent were worming
horses seven or more times per year. Ivermectin was the most commonly used
anthelmintic, but sixty percent of owners used pyrantel for tapeworm control.
Only fifty three percent removed faeces from pasture at least twice per week.
There was relatively little involvement of veterinary surgeons in planning of
parasite control.
Discussion: It would be of considerable interest to determine how effective
are the methods used for ectoparasite control and whether there is resistance
to pyrethroids in lice. Anthelmintics were used very frequently. Whilst this
will control nematodes it poses the risk of selecting for anthelmintic
resistance. '
Supported by Pfizer Animal Health.

C.7.21 ENGLISH EVENTER HORSE OWNERS OVER USE
ANTHELMINTICS
Coles, G.C., Pascoe, R.J. & Wilson, T.J.

Dept. of Clinical Veterinary Science, University of Bristol,
Langford House, Bristol BS40 5SDU, UK.
Background: Benzimidazole resistant cyathostomes are more common in
intensively managed horse enterprises. To investigate this further,
anthelmintic use was determined by means of a questionnaire and faecal egg
counts made on samples submitted by owners of eventer horses.
Methods: Completed questionnaires and faecal samples were submitted by
owners at the time of anthelmintic treatment. Further samples were submitted
fourteen days later. Faecal egg counts and egg hatch test (EHT) were
performed by standard WAAVP methods.
Results: Eighty one percent of owners treated horses every six to ten weeks
and seventy five percent used multidose fenbendazole. Only twelve percent
removed faeces from pasture at least twice per week. Eighty two percent of
horses had fifty or less epg at the time of treatment. Three horses were treated
unsuccessfully by their owners with single dose fenbendazole. Further
samples were only sent from one in which an EHT failed to indicate
resistance.
Discussion: Eventer owners worm control policy is largely based on reliance
on chemicals rather than pasture management. Anthelmintics are being over
used as indicated by very few eggs in faecal samples at the time of treatment.
This made it impossible to determine the extent of benzimidazole resistance.
The reasons for apparent failure in three horses could not be determined.
Supported by Pfizer Animal Health.

C.7.23 EFFECT OF GASTROINTESTINAL HELMINTHS
e AND ANTHELMINTIC TREATMENT ON BODY
WEIGHT OF PONIES
Fisher MA, Burden DJ, Ellis RNW and Hill RJ

Ridgeway Science Ltd., Rodmore Mill Farm, Alvington, Glos., GL15 6AH,
lIK. .
Background: The concept of sub-clinical weight loss or poor weight gain
associated with helminth infection in young cattle is well established and
has been dubbed “less than optimum productivity”. The relationship
between helminths and weight maintenance and gain in horses has been
subject to less- scrutiny, for a number of possible reasons. Tl.us study
assessed the impact of helminth infection on weight gain and maintenance
in a group of twelve ponies, compared to that of a second group %t" ponies
treated at monthly intervals with pyrantel embonate (Strongid ™ paste,
Pfizer Ltd).

Method: Animals were set-stocked by group on separate, but coryparable
paddocks, for the grazing season from May to November. All ponies were
treated on day —3 with pyrantel embonate at a target dose ot: 19mg/kg.
Ponies in Group One remained untreated throughout the grazing season
except for a single treatment in mid-July when their geometric mean ﬁae(fal
egg-count exceeded 500 eggs per gram of facces (epg). Group Two ponies
were treated with pyrantel embonate at monthly intervals. )
Results: Group One mean faecal egg counts were significantly I}lgher
(p<0.05) than those of Group Two on eight out of t.he twelye fortnightly
sampling occasions. At the end of the grazing season, animals in Group One
had gained 3kg on average, whilst those in Group Two had gained a mean
of 21.2kg. This difference in gain was significantly different (p<0.05).
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PERSISTENT EFFICACY OF TWO ENDECTOCIDES

IN HEAVILY CONTAMINATED HORSES (FECRT)
Mercier! P., Salles-Gomes? T.L., White® C. & Houffschmitt* P.
"Wirbac S.A. “Jundiai Brazil *Virbac Brazil *Virbac Australia
Background: Recommended treatment intervals vary between regions and
parasite pressure conditions. A faecal egg count reduction test was run to assess
the remanent activity of two endectocide-based oral pastes for equids with
natural heavy infection.

Method: A field trial was conducted in the State of Sao Paulo (Brazil), from
December to April. 34 adult Arab mares were selected from one pasture based
on positive (minimum 150) medium to high EPG counts (natural infection) and
kept on this same pasture for the entire study duration. They were allocated to 3
groups from D-7 individual EPG counts: a Moxidectin* (0.4 mg/kg) (n=11), an
Ivermectin/Praziquantel combination** (0.2mg/kg}2.5 mg/kg) (n=11), and a
control group (n=12). All treatments were administered orally on D0. All
animals were taken faecal samples on D14, D28, D42, D56, D63 and D70.
Resuits: Arithmetic mean of egg counts was 963 in all groups on D-7. A mixed
infection was present (predominance of small strongyle larvae, less than 4% of
large strongyles). The control group remained at very high levels of egg output
until the end of the trial period (AM= 1087.5 on D70, peak at 1362.5 on D63).
The two treated groups had mean EPG less than 200 and significantly lower than
untreated group from D14 until D42 included. On D42, Moxidectin and
Ivermectin/Praziquantel groups had 159.1 and 140.9 EPG respectively. The
threshold of 200 EPG was attained on D56, D63 and D70 for both treated
groups.

Conclusion: When less than 200 EPG is considered as a bearable nematode egg
output in horses, both endectocide oral pastes remained efficient for maximum §
weeks after treatment. Knowing this persistent efficacy, a treatment interval of 2
months is validated even for horses reared on heavily contaminated pastures.
*EQUEST®, **EQUIMAX®

c.7.25

C.7.28 ANTHELMINTIC RESISTANCE IN STRONGYLID
NEMATODES IN CZECH REPUBLIC
Chroust, K.

Depa@m of Parasitology, Faculty of Veterinary Medicine, University of
Veterinary and Pharmaceutical Sciences, Palackého 1, 612 42 Brno,
Czech Republic. .

In selected farms of horses, sheep, goats and cattle with naturally acquired
strongylid infections levamisole, mebendazole, fenbendazole, albendazole,
pyrantel, ivermectin and doramectin were tested for the prevalence of
anthelmintic resitance. In vivo fecal egg count reduction test (FECRT) was
used and in the case of the benzimidazole anthelmintics also in vitro egg
hatch assay (EHA). Considerable resistance was found in equine small
strongylides against mebendazole (10 mg.kg™) with the FECRT values
61.5% and 70.4% and against fenbendazole (7.5 mg kg*) with 76% and
84.1%. The FECRT results in sheep proved the occurence of resistant
strains of Ostertagia spp. and Trichostrongylus spp. to levamisole (7.5
mg.kg") 67.8% and to fenbendazole (Smg.kg") 83.7% and 85.4%. The
resistance to benzimidazoles was confirmed by EHA in horses and sheep,
as well. Resistance against albendazole, pyrantel, ivermectin and
doramectin was not found.

This work was supported by the Grant Agency of the Min. of Agriculture
of the Czech Republic, grant No. EP 7281.

FIELD EFFICACY OF IVERMECTIN INJECTION
IN HORSES IN ICELAND
Paulrud!, C.O., Pedersen!, R.E. & Eydal2, M.

c.7.26

1Royal Veterinary and Agricultural University, Biilowsvej 13,

DK-1870 Frederiksberg C, Copenhagen, Denmark

2[nstitute for Experimental Pathology, University of Iceland, Keldur,
1S-112 Reykjavik, Iceland

Objective: To evaluate the level and duration of suppression of faecal
strongyle egg output and the effect on genera/species composition by

a single ivermectin injection in horses in Iceland.

Material and methods: Thirty adult horses were included in the study.
They had not been treated with -anthelmintics in the 6-24 months preceding
the study. The horses grazed from July to September 1995 in six
experimental paddocks with varying stocking rates and grazing conditions.
The anthelmintic was injected 9-10 days after the horses entered the
paddocks. Faecal egg counts were carried out once before the treatment and
on six occasions after the treatment. Third stage larval (L3) cultures were
prepared from the faecal samples before and ten weeks after the treatment.
Pasture larval (L3) counts were carried out on grass samples taken from July
to October.

Results: Strongyle eggs per g (EPG) counts were high before the treatment
(mean=2322). One week after the treatment 98.9% reduction in EPG was
observed. More than half of the faecal samples had positive EPG counts
after seven weeks. Both large and small strongyle species were found before
the treatment but only small strongyles after the treatment, Cyathostomum,
sensu latu accounting for 99.9% of L3 found, with a prevalence of 97%. No
L3 were recovered from the paddocks until August and the density onwards
varied greatly depending on both stocking rates and grazing conditions.
Conclusion: The study indicates that ivermectin injection produces a
slightly less suppression on faecal strongyle egg output than treatment with
oral ivermectin paste, as shown in previous studies in Iceland and abroad.

c.7 .29 THE SPREAD OF RESISTANCE TO LEVAMISOLE IN
OVINE NEMATODES.
Coles, G.C. & Rhodes, A.C.

Dept. of Clinical Veterinary Science, University of Bristol, Langford House,
Bristol BS40 SDU",UK.

Background: The most likely cause for the spread of anthelmintic resistant
nematodes is the movement of stock. Two recent cases suggest this could
explain levamisole resistance on two farms.

Methods: Faecal egg counts (FECRT), egg hatch (EHT) and larval
development (MALDT) tests and post-mortems followed standard procedures.
Results: Case one. Levamisole resistance had been diagnosed when the flock
was grazed on rented pasture. On moving to a new cattle farm during the
winter, sheep were dosed with ivermectin in the morning and turned out in the
afternoon. In July FECRT at day seven was thirty four for fenbendazole and
sixty three for levamisole.

Case two. Eggs counts were not eliminated in lambs from Wales which were
maintained on concrete following treatment with levamisole. An EHT was
negative but the MALDT for levamisole positive. Adult worms were
Trichostrongylus sp. The farmer treated purchased stock with moxidectin and
placed animals immediately on ‘clean’ pasture. Ewes, but not lambs, were
treated twice per year with levamisole.

Discussion: On neither farm were animals treated with a group 3 anthelmintic
and then yarded for one day before turning out to pasture. Animal movement
rather than treatment regimes probably account for the levamisole resistance on
both farms. Our data suggests levamisole resistant nematodes are more
common than generally realised in the UK. This is the first case of levamisole
resistant nematodes from Wales.
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c.7.30 DETECT ING ANTHELMINTIC RESISTANCE IN HORSE
STRONGYLES

Craven,J.!, Bjorn,H.*, Barnes,E.H.?, Henriksen,S. A2 & Nansen,P.'

! Danish Centre for Experimental Parasitology, RVAU, Frederiksberg, Denmark
? Danish Veterinary laboratory, Copenhagen, Denmark

* CSIRO McMaster laboratory, Blacktown, NSW, Australia

Background: Faecal egg count reduction tests (FECRT) are widely used to
detect anthelmintic resistance. In vitro tests, such as the larval development
assay (LDA) and egg hatch assay (EHA), avoid large inter-animal variation.
This study compares FECRT, LDA and EHA results on 52 Danish horse farms.
Method: Faecal samples were collected from horses on the day of treatment
(day 0) and 14 days later. Drugs used were the oral paste formulations Panacur
vet. (18.75% fenbendazole, Hoechst), Banminth vet. (43.9% pyrantel pamoate,
Pfizer) and Eqvalan vet (1.9% ivermectin, MSD Agvet). An untreated control
group was included on each farm. LDAs and EHAs were performed on pooled
day 0 samples from 32 and 52 farms, respectively. FECRTs were performed on
42 farms. Relationships between the 3 tests were examined with the aim of
using one test as a predictor for another of the tests.

Results: Benzimidazole (BZ) resistance was indicated on 79% and 62% of
farms tested by FECRT and EHA, respectively. It was not possible to
determine BZ resistance by LDA due to suspected BZ resistance of the
reference strain. Pyrantel (PYR) resistance was indicated on 3 of 15 farms by
FECRT and on 1 of these farms plus an additional 2 farms by LDA. It was not
possible for one test to predict the outcome of another.

Conclusion: The 3 tests measure different attributes of the parasite’s response
to anthelmintics. The best test to use is likely to depend on the drug against

which resistance is suspected, the purpose of the testing and the available -
resources.

C.7.32 RESULTS FROM A QUESTIONNAIRE SURVEY ON
ANTHELMINTIC USE IN DAIRY GOATS IN FRANCE
Hoste!, H., Lefrileux’,Y., Chartier’, C., Goudea’, C., Etter’, E.,
Bergeaud', J.P. ‘
'Unité associée INRA/ENVT F31000 Toulouse. “Station du Pradel F07170
Mirabel. * CNEVA-Laboratoire de Recherches Caprines F79012 Niort
Background : Since the spread of anthelmintic (AH) resistance in nematode
populations of the digestive tract, recommandations have been rised to improve
the use of antiparasite substances in ruminants. To evaluate the diffusion of these
recommandations to farmers, a questionnaire survey was undertaken in France in
dairy goat flocks where AH resistance is particularly widespread.
Method : Information were collected from 54 farms in the 3 main regions of
dairy goat production. The data refered to 3 years (1995-1997).
Results : AH were used to control nematodes in 52 out of 54 farms and the
mean number of treatment per year was 2,7. In 12 farms, a single treatment was
applied only. In the 42 remaining farms, a change in the use of different class of
AH within or between year was practiced in 43 per cent of the investigated
flocks. Avermectines, pyrantel and levamisole were used respectively in 27;
11,5 and 6 per cent of the farms. Benzimidazoles (BZ) and probenzimidazoles
were given in all, except 2, of the farms. They represented more than 80 % of the
treatments applied. BZs were applied at the recommanded double ovine dose in
only one half of the farms. In addition, in the vast majority of the farms, the
substances were given-on the basis of the estimated mean weight of goat and not
using the heaviest animal as reference.
Conclusions : The present results show that errors in the use of AH are still
frequent in goat breeding (underdosing of BZ, lack of alternance of molecules,..)
which could further the spread of AH resistance. This underline the need to
improve the diffusion of recommandations for control of nematodes to farmers.
Acknowledgments : This work received the financial support from the contract
FAIR3CT96-1485.

RE-EMERGENCE OF  IVERMECTIN-RESISTANT
OSTERTAGIA CIRCUMCINCTA IN SHEEP GRAZED ON
PASTURE CONTAMINATED WITH GOAT DERIVED
IVERMECTIN-RESISTANT OSTERTAGIA SPP.
R.M.Gopal, W.E. Pomroy and D.M. West

Institute of Veterinary, Animal and Biomedical Science, Massey University,
Palmerston North, New Zealand

Background: Ivermectin-resistant isolate of O. circumcincta rapidly re-
emerged in goats but not in similarly treated sheep after an interval of 5 years
with no ivermectin (VM) usage. A follow up cross-over study was conducted
to investigate if sheep are at risk from grazing pasture contaminated with goat-
derived IVM-resistant O. circumcincta.

Method: The same trial area was divided into 8 paddocks, half previously
grazed by goats and half previously grazed by sheep. Each paddock was
setstocked with either a group of weaned goats (n=6) or weaned lambs (n=4).
After 1 year, the animals were replaced by recently weaned animals of the
same species. Each host species was drenched with ivermectin (0.2 mg/kg)
when any paddock mean faecal egg count for that host species exceeded 500
epg. Anthelmintic resistance was monitored with faecal egg count reduction
tests (FECRT) and larval development assay (LDA).

Results: IVM resistance re-emerged rapidly in all goat groups. It was never
identified in sheep on paddocks previously grazed by sheep but appeared after
5 months in sheep on paddocks previously grazed by goats and remained
apparent up to the end of the experiment. The level of IVM resistance as
assessed by FECRT was higher in goats compared with sheep. These trends
were also reflected in LDs, values from LDAs. .

Conclusions: Sheep are at risk from grazing pasture contaminated with goat-
derived ivermectin-resistant O. circumcincta. Ivermectin was more effective in
sheep than goats,

c.7.31

c.7.33  FIELD STUDIES ON ANTHELMINTHIC RESISTANCE
o IN VILLAGE GOATS IN UGANDA

Magona, J.W., Musisi, G.
Livestock Health Research Institute, P.O. Box 96, Tororo, Uganda.

A survey was conducted to assess the prevalence of anthelminthic resistance in
nematode populations in village goats on 36 farms in two parishes in Mb{ile
district, Uganda. Two commonly used anthelminthics, representing two major
groups of broad spectrum anthelminthics with different mode.s of action
[Levamisole, (LVM) and Albendazole, (ALB)] were applied at fhe
manufacturer’s recommended dose rates. Using the faecal egg count reduction
test (FECRET), percent efficacy rates of 98% and 100% were obtained for ALB
in the two parishes, respectively. While, LVM gave percent efficacy rates of
90% and 48% in the same parishes, respectively. Larval cultures identified
Oesophagostomum spp (36%), Nematodirus spp. (29%), Haemonchus contortus
(21%) and Bunostomum spp. (14%) to be the most predominant nematode
species in the goats after treatment. According to these preliminary result.s,
existence of resistance against LVM in nematode populations in village goats in
Mbale district is highly suspected, since LVM percentage efficacy rates were
well below 95%.
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C.7.34 GENETIC DIAGNOSTIC OF BZ-RESISTANCE IN SMALL
RUMINANT NEMATODE COMMUNITIES.
Boudsocq' A., Elard' L., Humbert? 1.F., Cabaret' J.

1, INRA, Station P.A.P., 37380 Nouzilly, France

2, INRA, Station S.H.L.,74203 Thonon, France

Background : The intensive use of benzimidazoles (BZ) to prevent losses from
helminth infections, soon resulted in emergence of resistance. Sensitive essays in
order-to detect early stage of resistance are also highly needed. Egg hatch essay is
a widely in vitro test used to monitor resistance to BZ in nematodes but it is an
“all species” diagnostic. It is not always reliable to detect “one species resistance”,
which is the most frequent case. The less frequent species, of one particular
sampling period, might be overlooked for resistance when the egg hatch essay
technique is used. :

Method : Genetic mechanisms of BZ-resistance have been studied. A recessive
point mutation on the B-tubulin gene has been shown to be responsible for BZ-
resistance. Consequently, genetic essays have been investigated. Using allele
specific polymerase-chain-reaction (PCR), the resistance status of adults
Haemonchus contortus and Teladorsagia circumcincta has been determined.
These tests permit detection of resistance at individual level, but are time
consuming (being based on a two step-PCR) and can be applied only on adult
worms. In the present work, we describe a new method which allows to
determine, in a first step, the generic composition of a community of nematodes
and, in a second step, the BZ-resistance status of each species. The major
advantage is the identification on larvae which can be easily recovered from
culture of faeces. In addition, this technique is quick, very sensitive, and suitable
for field conditions of multispecific infections. It would be useful to monitor the
emergence of resistant allele in a community of nematodes.

Acknowledgement : This work was supported by a PhD grant from INRA and
“Bureau des Ressources Génétiques”.

c.7.36 GLUTAMATE GATED CHLORIDE CHANNELS IN
IVERMECTIN RESISTANT Haemonchus contortus
!igma_dﬂ._m‘yr Delany', N.S., Jagannathan', S., Coles®, G.C. &
Wolstenholme', A.J.

'Dept. of Biology & Biochemistry, Univ. of Bath, Claverton

Down, Bath BA2 7AY, UK; *Dept. of Clinical Veterinary Science, University of

Bristol, Langford, Bristol BS40 5DU, UK.

The development of resistance to ivermectin (TVM) has been well reported. One

of the major target sites of IVM is the inhibitory glutamate-gated chloride

channels (Glu-Cl). Resistance may therefore be mediated by an alteration in
these target sites. We examined [*H]-glutamate binding to membrane

preparations from L3 larvae of an IVM-sensitive and a South African IVM-

resistant field isolate of H. contortus. Highest binding was observed in the P2

membrane fraction. Equilibrium binding studies showed the presence of large
numbers of low-affinity specific glutamate binding sites. These sites were more
numerous in the resistant (Bpax - =659+92.7 pmol/mg protein) than the sensitive
isolate (Bmax "=119111.7 pmol/mg) and may have altered affinity (K4 =8.340.3
uM; Kg*"=1.440.8 uM) though the nature of the site makes accurate estimation
of binding parameters difficult. The rate of dissociation of 1 M [*H]-glutamate
binding from H. confortus membranes at 4°C showed 2 components (Kos=0.84
min™ ;Kom=0.004 min""). The rate of association of was 78.23 M min™. It was
difficult to determine the nature of this binding site due to the lack of suitable
ligands. A similar low-affinity binding site was observed in membranes from

Ostertagia circumcincta, but in this case no significant change in this site was

observed in an [IVM-resistant field isolate. Full-length cDNAs of Glu-Cl subunits

(HG2-HGS5) were compared in the IVM-resistant H. contortus isolate. The

amino-acid sequences of the HG2, HG3 & HG#4, plus the N-terminal domain of

HGS, were identical in the [VM-resistant and -sensitive isolates. The expression

of the HG2/3 & HG4 subunits was examined using specific antibodies; again, no

differences were observed between the two isolates. '

c.7.35 A PCR TEST FOR MACROCYCLIC LACTONE
e RESISTANCE IN Haemonchus contortus
Forrester!, S., Blackhalll, W., Prichardl R., and Beechl, R.

Institute of Parasitology!, McGill University, Ste.-Anne-de-Bellevue, Quebec,
Canada H9X 3V9

Background: Anthelminthic resistance in nematode parasites is a serious
problem worldwide. The proposed mode of action of the avermectins and
possibly the milbemycins involves the binding of the drug to the alpha subunit of
a glutamate-gated chloride channel, which opens the channel and leads to the
hyperpolarization of the target neuromuscular cell. The mechanism of resistance is
not yet known but one possibility is that the glutamate-gated chloride channel is
involved.

Method: We have analyzed by SSCP the genetic variation of a gene encoding a
glutamate-gated chloride channel subunit from two sets of unselected and three
anthelmintic-selected strains of the parasitic nematode Haemonchus contortus.
The résulting alleles were then sequenced in an attempt to find mutations that
could be used to design primers for a PCR based test for selected alleles.
Results: One allele (allele A) increased in frequency in the three selected
compared to the unselected strains of H. contortus. Sequence analysis revealed a
unique mutation in this allele that was used to design primess for a PCR test. The
PCR method was further tested and found to be accurate in detecting the
frequency of allele A in both laboratory and field strains of H. contortus.
Conclusion: Our results provide evidence that the glutamate-gated chloride
channel in involved in macrocyclic lactone resistance. We have further developed
a PCR test that can detect a potential resistance allele that may be useful as a
genetic marker for the detection of macrocyclic lactone resistance in the field.

C.7.37 CHARACTERISATION OF THE BETA TUBULIN GENE
OF CYLICOCYCLUS NASSATUS

Pape, M., von Samson-Himmelstjerna, G.* & Schnieder, T.

Institute of Parasitology, Hannover School of Veterinary Medicine, Biinteweg
17, D-30559 Hannover, Germany

*Bayer AG, Business Group Animal Health, Institute of Parasitology, D-51358
Leverkusen, Germany

Beta tubulin is the target of the anthelmintic efficacy of benzimidazoles (BZ).
The characterisation of the B-tubulin gene of C. nassatus is necessary for the
understanding of the interaction of benzimidazoles with nematode microtubules.
Adult worms of small strongyles were morphologically differentiated. cDNA
and genomic DNA was isolated from adult worms of C. nassatus. The cDNA
was amplified by PCR using degenerate primers which were designed from
comparison of B-tubulin ¢cDNA sequences of other nematodes such as
Haemonchus contortus and Trichostrongylus colubriformis. To complete the
coding sequence the 3'end was amplified by 3'RACE, for the 5'end the SL1-
primer was used. The cDNA of the B-tubulin gene of C. nassatus comprises
1362 bp and codes for a protein of 454 amino acids. cDNA sequence identities
with H. contortus are 84%. Specific primers are developed from the cDNA
sequence to amplify the genomic DNA sequence and to analyse the genomic
organisation of the 8-tubulin gene. To examine the molecular basis for the often
reported BZ-resistance, the sequences of the B-tubulin gene from BZ-
susceptible and -resistant strains of C. nassatus will be compared.
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COMPARISON OF EPRINOMECTIN WITH OTHER
MACROCYCLIC-LACTONES IN CATTLE
Baggott', D.G., Batty', A.F. & Timms', B.J.

c.7.38

'Merial Animal Health Limited, Highfield Research Centre, Mangrove
Lane, Hertford, Hertfordshire, SG13 8QJ, UK

Seventy-two Belgian Blue crosssbred cattle aged 9-12 months were
allocated by restricted randomization based on faecal egg counts among 4
treatment groups: (1) eprinomectin 0.5% w/v solution; (2) ivermectin 0.5%
w/v solution; (3) moxidectin 0.5% w/v solution; and (4) doramectin 0.5%
wiv solution. All doses were administered topically, at 500 pg/kg body
weight according to label recommendation on Day 0. The calves were
grazed together as a single group for the duration of the 64-day study, and
faecal egg counts were monitored regularly. Geometric mean counts reached
zero only in the eprinomectin group on Days 3 and 4. Significantly
(p<0.05) lower mean counts in the eprinomectin group were obtained on
Days 2, 3 and 4 compared to the doramectin and ivermectin treated cattle.
From Day 10 to 63, there were occasional significant differences in mean
faecal egg counts between eprinomectin and other groups. However, the
number of cattle shedding eggs was not significantly different between the
same groups. From Day 29 until the end of the study, mean egg counts
counts in the moxidectin group were numerically higher than those in the
other groups. The overall pattern of faecal egg output indicated equivalent
duration of persistent activity for all treatments, with reductions in egg
counts in the eprinomectin group occurring significantly faster than in the
ivermectin or doramectin groups.

C.7.40 EFFICACY OF TRICLABENDAZOLE, ITS
METABOLITES & OTHER COMPOUNDS IN SHEEP
Biischer, G., Bowen, F.L., Strong, M.B. & Crowfoot, P.D.
Novartis Animal Health Inc., 4002 Basel, Switzerland
Background: Triclabendazole (tcbz) has been on the market for 15 years. We
report here on S controlled efficacy trials previously unpublished.
Methods: Sheep were infected with 100-200 Fasciola hepatica metacercariae.
After 3-42 days groups of 3-8 sheep (see brackets in table) were given 10mg/kg
tebz, its sulfoxide (tcbzSO) or sulfone (tcbzSO7) metabolite using drenches of
different strengths, or 7.5mg rafoxanide/kg orally, or subcu-taneously 10mg
nitroxynil’kg. Groups of 5-10 sheep were not treated. After 8-17 weeks all
Fasciola stages found in bile ducts and liver tissue were counted.
Results: The following worm reductions (%) were calculated and compared in
Mann-Whitney Tests (comparable data with different letter differ at p < 0.05).

Treatment 3days 7days ld4days 21days 28days 35days 42days
tcbz 5% 94(8) 99(6)

tcbz 5% 97a(5) 97a(5) 100a(5) 100a(5) 100(5) 100(5)
tcbz 10% 98a(5) 93a(5) 95a(5) 100a(5) 100(5) 100(5)
rafoxanide 36b(5)

tcbz 2.5% 82(5)  99(5) 95(5) 99a(5)
rafoxanide 90b(5)
tchz 5% 92a(5) 100a(5)
rafoxanide 34b(5)

nitroxynil 18b(5) 42b(5)
tcbz 5% 99a(5)

tcbzSO 100a(3)

tcbzSO, 41b(3)

(:‘m?clusions: Tebz kills Fasciola aged 23 days. Dosing tcbz or sulfoxide entails
similar efficacy, sulfone is inactive. Drench strength does not influence efficacy.

C.7.39 EFFICACY OF AN IVERMECTIN CR BOLUS AGAINST
RARER SHEEP NEMATODES
Relibein', S., Barth', D., Visser', M., Winter', R., & Langholff’,
WK.

! Merial GmbH, Kathrinenhof Research Center, 83101 Rohrdorf, Germany
2 Merial Ltd., Iselin, New Jersey 07088, U.S.A.

To evaluate the therapeutic and prophylactic efficacy of the ivermectin
controlled-release ~ bolus (IVM-CRB) which delivers ivermectin
intraruminally at 0.9 mg per day for 100 days, against some rarer
gastrointestinal nematode species, twenty-onc male and female Schwarzkopf
lambs weighing 21.5-35.5 kg were used. The animals were allocated by
restricted randomisation based on body weight within sex to one of three
treatments: Untreated control; IVM-CRB on Day 0; and IVM-CRB on Day
70. The animals were challenged with infective third stage larvae of
Bunostomum trigonocephalum (Days 10-14), Cooperia
oncophora/surnabada, C. punctata, Nematodirus helvetianus, N. roscidus,
Ostertagia leptospicularis and O. ostertagi (Days 38-42), and Strongyloides
papillosus (Days 45-49). On Day 84 the lambs were slaughtered for
nematode recovery. Prophylactic treatment with the IVM-CRB on Day 0
prevented the establishment of incoming larvae of all parasite species tested
by >99% (p<0.01). Efficacy against adult nematodes (IVM-CRB on Day 70)
was 96% or greater. The results show that the efficacy of the IVM-CRB
against the tested nematode parasites was as high as that reported against the
most common species.

PERSISTENT EFFICACY OF 3 ENDECTOCIDES AFTER
EXPERIMENTAL NEMATODE INFECTION IN CALVES.
Caraoostzmtogolo| 1, Eddi'C., White? C.R & Mercier® P.
TINTA Moron Argentina 2Virbac Brazil *Virbac S.A.

c.7.41

Background: This study compared the persistent efficacy of 3 endectocides
based on long acting Ivermectin®, long acting Abamectin** or Doramectin***
against artificial infection in calves.

Methods: 80 calves were randomly allocated into a Control (n = 5) and 5 groups
(= 15) treated at 42, 35, 28, 21 and 14 days prior a single mixed inoculum of
O. ostertagi, T. axei, H. placei and C. oncophora. Sacrifice occurred 22 days
after infection.

Results: The percentage efficacy (GM worm count) was determined by
comparing parasite populations at necropsy, with a cut off point established at 90
%, and a significant reduction compared with Control. L.A Ivermectin protected
for 35 days against H. placei and T. axei; 21 days against O. ostertagi and C.
oncophora. L.A Abamectin protected for 35 days against O. ostertagi, H. placei,
and T, axei; 21 days against C. oncophora. Doramectin protected for 35 days
against O. ostertagi and T. axei, 28 days against H. placei and 21 days against C.
oncophora.

Conclusion: The study results indicate similar persistent efficacy (no significant
difference) between groups according to the fixed cut off point and significant
difference with Control. The L.A. formulation extends the persistent efficacy
compared to a classical Ivermectin or Abamectin formulation. The results also
indicate that duration of efficacy is nonetheless variable, dépending on parasite
species.

*VIRBAMEC® L.A. **VIRBAMAX® L.A. ***DECTOMAX®
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0-7-42 IMPACT OF AN IVERMECTIN LAI FORMULATION ON
THE PRODUCTIVITY OF BEEF CATTLE
Carvalho®, L.A., Bridi*, A.A., Cramer’, L.G., Langholff *, W.K.

*Merial, PO Box 150, 97500-970, Uruguaiana, Brazil; *Merial, Iselin, NJ, USA

A study was carried out to compare the impact of a year-long treatment
program using an wermectin long-acting injectable (IVM-LAI) formulation
with a similar program using a doramectin (DOR) injection and untreated
controls (UC) on parasite control and weight gain of grazing beef steers in
southern Brazil. Seventy-two Angus steers and 12 similar paddocks were used.
The trial had a partially hierarchical design with Day -1 weight, paddock
location and forage as blocking factors. Within blocks, one paddock was
randomly allocated to each treatment group. The following treatments
were administered to steers on Days 0 and 140: UC; IVM-LAI at
630 meg/kg sc; or DOR at 200 mcg/kg sc. Several salvage treatments against
ticks (Boophilus microplus) and gastrointestinal worms were performed on
some UC and DOR treated steers. No IVM-LAI treated animal needed salvage
treatment against these parasites. Compared to the UC group, the IVM-LAI
treated cattle had significantly (p<0.05) lower mean nematode fecal egg counts
(FEC) from Days 14 to 209 and from Days 325 to 363; and lower (p<0.05)
mean tick counts on Days 14, 28, 69, 83, 139, 167, 195, and 349. Compared to
the DOR treated cattle, IVM-LAI treated cattle had significantly (p<0.05)
lower mean FEC on Days 69 and 97 and lower (p<0.05) tick counts on
Days 111, 195, 335, and 349. The mean weight gain of the IVM-LAI treated
cattle was significantly (p<0.05) higher than UC group and DOR treated cattle
from Days -1 to 140 and from Days -1 to 364. By the end of the year-long trial,
mean weight gains per group were 156.4 kg for the IVM-LAI treated cattle,
111.1 kg for the UC group, and 137.4 kg for the DOR treated cattle. These
results indicate that a program using two ivermectin LAI treatments
administered to cattle provides significantly better nematode and tick control
resulting in a better weight gain than doramectin injection administered
according to the same schedule.

C.7.44 EFFICACY OF MOXIDECTIN AND FENBENDAZOLE
AGAINST A RESISTANT STRAIN OF HAEMONCHUS.
Cutullé, Ch. , Eddi, C.S.; Caracostantogolo, J.;
Schapiro, J., Pefia, M. & Benitez Usher, C.

Institute of Pathobiology, INTA. POB 77, (1708) Mor6n, Buenos Aires. School
of Vet. Med., U. of El Salvador, ARGENTINA

Background: To evaluate efficacy of Moxidectin (MOX) and Fenbendazole
(FZ) against an ivermectin resistant strain of Haemonchus contortus in sheep, in
' Argentina, using experimental infections.

Methods: Sixteen worm free Pampinta lambs, 3-6 months of age and weighing
25-38 kg were orally infected with 12000 infective larvae composed of a known
ivermectin resistant strain of Haemonchus, isolated from the field and kept
under laboratory conditions as reference. The percentage composition of the
inoculum was 75 % Haemonchus spp, 20 % Teladorsagia spp. and 5 %
Trichostrongylus spp. After 21 days post-infection, the animals were sampled
and ranked by epg in decreasing order and then allocated into four
homogeneous experimental groups: Group 1 (FZ 5 mg/kg bw, orally), Group 2
(MOX 200 mg/kg bw, SC), Group 3 (ivermectin 200 mg/kg bw, SC) and Group
4 (non treated control). Treatments to groups were assigned at random.
Results: Using the FERT test, the efficacy of fenbendazole and moxidectin was
99 and 100 % respectively. The strain inoculated was resistant to ivermectin (76
% of efficacy).

Conclusions: The inoculated strain of Haemonchus contortus, resistant to
ivermectin was highly susceptible to Moxidectin and Fenbendazole treatment.

¢.7.43 EFFICACY OF AN IVERMECTIN CONTROLLED
RELEASE BOLUS AGAINST ENDOPARASITES OF
SHEEP

Louw', J.P., Smith? C.J., Meyer', S., Louw', K., Scott’, P.G.,
Langholff*, W.K. Cramer*, L.G. & Gogolewski®, R.P.

University of Pretoria’, Ondestepoort, South Africa; Logos Agvet?, Halfway
House, South Africa; Merial Limited, Parramatta, Australia’, Iselin, USA*.

Background: A trial was conducted to confirm that a controlled-release (CR)
bolus formulation of ivermectin was effective against endoparasites throughout
its release period.

Method: Twenty-two, 4 to 6 month-old Dshne Merino rams weighing 25.5 to
36 kg on Day 0 and 28 to 39.5 kg on Day 90 were ranked on body weight.
Within replicates of 7 sheep, 3 were randomly allocated as unmedicated
controls and 4 were allocated to treatment once on Day 0 with a CR bolus
releasing a minimum of 20 pg ivermectin/kg/day for 100 days. All sheep were
treated with levamisole on Day —12 and dosed with approximately 1500
Haemonchus contortus, 2000 Trichostrongylus colubriformis (culture
contained low levels of Teladorsagia circumcincta) and 400
Oesophagostomum columbianum on Days 89 and 90, and were necropsied for
worm counts on Days 125 og 126.

Results: The group treated with the ivermectin CR bolus had reductions in
worm counts from control of >99.9% for H. contortus, O. columbianum, T.
colubriformis, T. circumcincta and Trichuris spp. The presence of Trichuris
spp. in the controls is considered to be due to the relatively poor efficacy of
levamisole against this parasite.

Conclusion: These results confirm the sustained efficacy of the ivermectin CR
bolus against major endoparasites of sheep.

C.7.45. PERSISTENT EFFICACY OF DORAMECTIN AGAINST

TRICHOSTRONGYLUS AXEI IN CATTLE.

Dorchies', P., Jacquiet', P., Bergeaud', J.P., Duranton’, C.,

Prévot', F. and Gossellin?, J.
1 : Ecole Nationale Vétérinaire F-31076 Toulouse.
2 : Pfizer Santé animale, 86 rue de Paris F-91407 Orsay.
Two separate studies were conducted to evaluate the persistent efficacy of
doramectin .injectable solution (200 pg/kg, subcutaneously) and doramectin
pour-on solution (500 pg/kg, topically), respectively, against experimentally
induced infections of Trichostrongylus axei in cattle. On day 0, 40 parasite-free
calves were selected and randomly assigned to 1 of the 4 treatment groups
(n=10) in each study. The 4 groups for each study consisted of 1 control group
and 3 treatment groups, receiving treatment on day 0, 7 or 14 respectively.
Beginning on day 21 (injectable study) or day 22 (pour-on study), 2,000
infective T, axei larvac were administered orally each day to all calves in all
groups up to day 35. This experimental design allowed to for the evaluation of
the efficacy of doramectin for 35, 28, and 21 days after treatment. All calves
were slaughtered for worm burden determination on days 55 and 56. T. axei
worm burdens in the 3 doramectin-treated groups for each formulation were
significantly (P < 0.05) lower than those in their respective control groups. For
each study, percent efficacies were calculated for the reduction in worm burden
geometric means in the doramectin-treated groups compared to the worm
burden geometric mean in the control group (see table below). No abnormal
clinical signs or adverse reactions were observed in any calf following
administration of the injectable or pour-on formulations of doramectin.

21 days 28 days 35 days
Doramectin injectable 98.9 % 97.4% 92.8%
Doramectin pour-on 99.5% 98.5 % 973 %
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Cc.7.46 EFFICACY OF DORAMECTIN AGAINST OESTRUS OVIS

AND NEMATODES IN SHEEP.

Dorchies', P., Jacquiet', P, Bergeaud', J.P., Duranton', C.,

Prévot', F. and Gossellin?, J.
1 : Ecole Nationale Vétérinaire F-31076 Toulouse.
2 : Pfizer Santé animale, 86 rue de Paris F-91407 Orsay.
In order to investigate the efficacy of doramectin in sheep, 24 animals with
naturally acquired infections of Oestrus ovis and gastrointestinal nematodes
were used. Sheep were randomly assigned to a non-medicated group (n=12) or
to a treated group (n=12) that received a-single intramuscular injection of
doramectin at a dose rate of 200 pg/kg. Faecal egg counts were performed daily
from days 0 to 7 and on day 14. On day 14, all sheep were slaughtered and O.
ovis larvae and nematode worm burdens were determined. Efficacy was
assessed by comparing faecal egg counts, O. ovis larvae counts and counts of
nematodes (geometric means) between non-medicated control sheep and
doramectin-treated sheep. In doramectin-treated animals, faecal egg counts
decreased to zero by day 4 for all recovered types of nematode eggs, including
strongyles, Nematodirus spp, Trichuris sp, and Rhabditidae. On day 14,
percentage reductions were 100% for Nematodirus spp and Rhabditidae, and
99.8% and 99.1% for strongyles and Trichuris sp, respectively.
At necropsy, only O. ovis L1 larvae were found in control animals, whereas in
doramectin-treated animals the efficacy was 100%.
Doramectin was highly efficacious against the adult stages of the following
species (no larvae were present in control and treated groups) : Teladorsagia
circumcincta, 100%; Nematodirus battus, 100%; Nematodirus filicollis, 99.9%;
Oesophagostomum venulosum, 99.8%; and Trichuris sp, 93.3%.
No abnormal clinical signs or adverse reactions were observed in any animal

treated with doramectin.

C.7 4 8 THE SAFETY AND EFFICACY OF ABAMECTIN
" FORMULATIONS FOR CATTLE, HORSES AND SHEEP

Martin, P.J., Beuvry, V., Houffschmitt, P. & Homer D.R.
Virbac Australia Pty Limited, Locked Bag 1000, Peakhurst, NSW. 2210. Australia.

Background: Abamectin, the natural fermentation product from Strepfomyces
avermitilis, has high level endo- and ecto-parasiticidal activity. Abamectin was
developed as injectable and pour-on formulations for cattle; paste and tubing liquid for
horses and an oral presentation for sheep. Combination formulations of abamectin and
praziquantel were developed for horses and sheep.

Results: Safety. Cattle were treated at multiple doses of abamectin formulation by
injection and pour-on application without signs of toxicity.

Horses were dosed at rates of abamectin up to 800 pg/kg (4x recommended) without
toxic signs. Weanlings were treated safely at 600 pg/kg and foals, pregnant mares and
stallions were treated at 400 pg/kg without effect on the unborn foal or sperm
production or quality. Sheep were treated at doses up to 1000 pg/kg (5x
recommended) without signs of toxicity. Lambs as young as 4 weeks of age, pregnant
ewes and rams were treated at 400 pg/kg. No toxic signs were observed and no effect
was seen on the foetus or spermatogenesis. Food residue studies were conducted in
cattle and sheep to support withholding periods of 30 days (cattle injection), 35 days
(cattle pour-on) or 14 days (sheep oral).

Efficacy was demonstrated for an extensive range of cattle internal parasites as well as
cattle tick and buffalo fly. Greater than 99% efficacy was demonstrated against all
major horse parasites including arterial and lumen stages of Strongylus spp, large and
small strongyles, pinworms, ascarids, lungworms and bots.

High levels of efficacy were demonstrated for all the major genera of sheep nematodes
as well as Oestrus ovis and Psorergates ovis. The addition of praziquantel to some of
these formulations did not compromise efficacy against nematodes or arthropods and
demonstrated up to 100% efficacy against heads and scoleces of Moniezia spp. in
sheep and Anoplocephala spp and Paranoplocephala in horses.

Conclusion: Abamectin administered alone or in combination with praziquantel was a
safe and highly effective endectocide for cattle, horses and sheep.

c 7 47 A NEW IN \QTRO ASSAY OF ANTHELMINTIC
"t ACTIVITY AGAINST LARVAE OF ASCARIS SUUM
Han, Q. '?, Eriksen, L.!, Craven, J.! & Nansen, P.!

! Danish Center for Experimental Parasitology, RVAU, Ridebanevej 3, DK-
1870, Frederiksberg C, Denmark; ? Parasitology Laboratory, College of
Veterinary Medicine, CAU, Beijing 100094, P. R. China.

Background: Few studies have reported the anthelmintic resistance (AR) of
Ascaris suum (As) and the methods to evaluate AR of As in vitro. In this
study we tried to develop an in vitro method to detect AR of As.

Method: In a 24 well culture tray (Nunc) an agar gel culture (AGC) system
was developed for newly hatched AS larvae. Larval viability was tested in
different concentrations of anthelmintics. Xtree-gold program was used to
analyze data.

Results: There were significantly different percentages of larvae penetrating
to the surface of the agar gel usmg AGC with different agar thickness,
17.78%, 5.97%, 1.50% and 0.41% were recovered from the agar surface
using 0.5ml, 1ml, 2ml and 3ml agar gel per well, respectively. After 3 days
of exposure to different concentrations of fenbendazole (FBZ), mebendazole
(MBZ), thiabendazole (TBZ), levamisole (LEV), pyrantel (PYT) and
moxidectin (MXD), the number of larvae recovered from the agar surface
was different, when the AGC system was used. There were significant
relationship between the number of larvae moving to the agar surface and the
concentrations of FMZ, MBZ, TBZ, LEV and PYT. The EC50
(concentration of drug giving a 50% reduction of migrating larvae compared
to controls) was for FBZ: 3.842nM, MBZ: 3.684nM, LEV: 1.363 M and
PYT: 3.330 M, respectively. No relationship in AGC found with different
concentrations of moxidectin.

Conclusion: AGC method for As larvae could be used to evaluate the effects
of anthelmintics against As in vitro, thus, AGC could be used as an in vitro
test of possible anthelmintic resistance of As.

Acknowledgments to The Danish National Research Foundation.

c.7 49 WEIGHT GAINS OVER 6 MONTHS IN 100 CATTLE
e TREATED WITH 4 ENDECTOCIDES

Mercier' P., da Costa® A.J., White® C. & Houffschmitt’ P.

Wirbac S.A. 2Jundiai, SP Brazil *Virbac Brazil *Virbac Australia
Background: A weight gain and EPG test was run in Brazil to assess the
economic value over a 180 days period of different endectocide compounds and
formulations used three times at 2-month interval.
Method: A field trial was conducted from April to October. 100 cattle (Bos
indicus) were selected from one pasture based on positive EPG counts (natural
infection) and kept on this same pasture for the entire study duration. They were
allocated to 5 groups of 20 according to DO bodyweights: an Ivermectin*group
A, a Doramectin**group B, a Control (untreated) group C, a long acting (L.A.)
Ivermectin***group D and (LA.) Abamectin****group E. All treatments were
administered S.C. on DO, D60 and D120 at 0.2 mg/kg. All animals were
weighed and sampled on DO, D30, D60, D90, D120, D150 and D180.
Results: Geometric mean (GM) of egg burdens varied from the lowest
GM=302.3 in group A to the highest GM=372.4 in group D on D0 (p>0.05). A
mixed strongyle infection was present (Cooperia, Haemonchus
Oesophagostomum). Since randomisation was based on bodyweights, all groups
had similar bodyweights on DO (AM=218.7 kg) (p>0.05). On D180, AM
bodyweights were respectively 234.2 kg, 241.9 kg, 221.1 kg, 244.1 kg, 242.1 kg
in groups A, B, C, D, E with groups B, D, E statistically different from control
group (p<0.0001). The maximum average 180 days weight gain was observed in
group D (25.5 kg) and the minimum in group C (2.7 kg). All groups had GM of
EPG statistically different from control group on D180: the lowest GM was
observed in group E (GM=1.4) and the highest in group C (GM=254.4).
Conclusion: All products tested but one (group A) improved economic
performance of cattle at the end of a 6 months period, when applied three times
at 2-month interval.
*IVOMEC®, **DECTOMAX®, ***VIRBAMEC®L.A.,****VIRBAMAX®L.A.
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C.7.50 EVALUATION OF EFFICACY OF MOXIDECTIN AGAINST
e ASCARIS SUUM IN SWINE

Midtgaard, N' and Nansen, P!

! The Royal Veterinary and Agricultural University,
Bulowsvej 13, DK-1870, Frederiksberg C, Denmark.

Background: Preliminary studies showed good activity
of moxidectin (MOX) administered as a 0.5% pour-on (P/0)
and as a 0.1% oral drench (O/D) against a range of Gi
nematodes in swine. A study was condt;\cted to confirm

i in pigs naturally infected with Ascaris suum. .
:Ig:f::iy: TPh?rty six pigs were divided into t_he following
groups of 12 according to pretreatment Ascaris faecal
egg counts (FEC's): (Group 1): Untre§ted control (UC),
(Group 2): MOX P/O at 1.0 mg/kg applied along the
midline of the back, and (Group 3): MOX 0/D at 0.6 4
mg/kg administered by stomach tube. Pigs were slaughtere
18 days posttreatment and their FEC's and worm burdens
determined. .
Results: Both MOX formulations reduced the geometric
mean FEC by more than 99.8% compared to the UC value
of 1,785 epg (range 120 7,280 epg). MOX P/O and MOX
0/D reduced the G. mean worm burden by 97% and 99%
respectively, compared to the UC value of 10.3 (range
0 - 93). No adverse effects were observed.
Conclusion: The results confirm that MOX P/O (l.p
mg/kg) and MOX O/D (0.6 mg/kg) are highly effective
against A. suum in swine.

C.7_52 A COMPARISON OF THE LDs; VALUES IN A LARVAL
DEVELOPMENT ASSAY BETWEEN SINGLE AND
TRICKLE INFECTIONS WITH TRICHOSTRONGYLUS
COLUBRIFORMIS
Hoza, S.B., Pomroy, W.E. and Charleston W.A.G.

Massey University, Palmerston North, New Zealand.

Background: LDso values in a Larval Development Assay (LDA) have
been observed to change with time after a single infection with
trichostrongyloid nematodes, increasing from a baseline to peak about 50-70
DPI and then returning to baseline levels. The hypothesis of this experiment
was that in a trickle infection LDs, values would increase slightly and then
stabilise at a level slightly above baseline.

Method: Three sheep (Group 1) were trickle-infected with 2000 T
colubriformis Iweek for 14 weeks. Another 3 sheep (Group 2) were given a
single infection of 22000 7. colubriformis. LDAs were performed weekly
with ivermectin, avermectin B and levamisole as test products.

Results: For each anthelmintic LDs values for all sheep were initially
similar until 35 DPI. Group 1 values then increased for each drug to a peak
about 50 DPI (ivermectin 3.5X, avermectin B; 2.5X and levamisole 47X)
before returning to baseline levels on about 80 DPI. LDs, values for Group 2
increased slightly from about 35 DPI, then remained at this slight elevation
before also returning to baseline levels about 80 DPI.

Conclusion: The change in LDso was reduced by the trickle infection but
the trend remained the same. This implies that the change in LDs, value with

time may have less influence on the interpretation of LDA results under field
conditions .

C.7.571 EFFICACY OF CLORSULON AGAINST FASCIOLA
"7 "' HEPATICA INTEGRATED AS ECTOPARASITE CONTROL
Olaechea’, E.V., Entrocasso’, C.

'National Institute for Agricultural Technology (INTA), CC. 277, (8400)
Bariloche, Argentina. “Merial, Tronador 4890, (1430) Capital Federal,
Argentina. . ‘

Psoroptes ovis and Melophagus ovinus are commonly found in Fasciola hepatica
affected sheep in Patagonia. The objective of this study was to evaluate the
therapeutic efficacy of clorsulon when dosed with ivermectin as an
ectoparasiticide. 34 Merino sheep naturally infected with F. hepatica were
randomly allotted to 3 groups: Group 1, 11sheep were subcutaneusly dosed on
Days O and 7, with 1% ivermectin/10 % clorsulon, 1ml/50 kg; Group 2, 11
sheep, same dose, but Days 0 and 21; Group 3, 12 untreated control sheep.
Seven days after the second dose, all animals from Group 1 and 6 of Group 3
(Day 21) and all of Group 2 and 6 remaining of Group 3 (Day 28) were
slaughtered. Parasitological observations were carried out in fecal samples by
sedimentation-filtration technique and post mortem examination for parasites
was performed in liver parenchyma, bile ducts and gall bladder. The drug
efficiency was monitored comparing egg and worm recovery in treated groups
with that in untreated control group.

The results showed only a few eggs of liver fluke in fecal samples of 18 % of the
treated groups, and at necropsy revealed a 99,9 to 100% efficacy against mature
F. hepatica and 82,8 to 98,7 % efficacy against immature stages.

The current trial clearly showed that in treatments against keds or scabies
concurrently affected by liver fluke, the compound ivermectin-clorsulon is
highly recommended.

c.7'53 PERSISTENT EFFICACY OF DORAMECTIN AND

MOXIDECTIN VERSUS C. ONCOPHORA

Taylor', §., Le Stang?, J.P., Thomasson’; C., Cracknell’, V.C.
! Helens Bay, Bangor, Co. Down, UK. “Institut de ’Elevage, Bemnay — Eure,
France. *Pfizer Animal Health, Orsay, France. *‘Pfizer Animal Health,
Sandwich, Kent, UK. .
Background: Two studies were conducted to the same protocol in France
and the UK to investigate the persistence of activity of pour-on formulations
of doramectin and moxidectin against naturally acquired infestations of
Cooperia oncophora.
Method: Pastures were seeded in early spring by grazing with previously
parasite-naive calves that had each been infested with C. oncophora larvae
of a strain known to be susceptible to anthelmintics. The seeder animals
were replaced by study animals that, in equal numbers on day 0, had been
treated with either doramectin or moxidectin administered topically down
the mid-line of the back at a dose rate of 500 mcg/kg of bodyweight. From
day 21 to 56 in each study, samples were obtained weekly from the 30
animals and the pastures for coproculture and determination of faecal egg
counts.
Results: In both studies, the moxidectin-treated group showed an increase in
faecal egg output on day 28, whereas in the doramectin -treated group this
did not occur until day 42. The predominant nematode cultured from the
faeces or isolated from the herbage was C. oncophora.
Conclusion: Doramectin pour-on administered to grazing cattle delayed
faecal egg output longer than moxidectin pour-on under field conditions,
confirming the superior persistency profile of doramectin pour-on against
Cooperia oncophora compared to moxidectin pour-on.
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C.7.54 PERSISTENT ACTIVITY OF ORAL MOXIDECTIN
AGAINST GI NEMATODES IN GOATS
Torres-Acosta', LE,, Jacobs', D.E.

The Royal Veterinary College', University of London, Hatfield, Herts AL9
TTA, UK

Background: There is a need for an anthelmintic for goats with an extended
persistent effect against GI nematodes. A controlled artificial infection trial was
conducted to determine the period of persistency of oral moxidectin in goats.
Method: 24 parasite free kids, weighing 14 — 25 kg, were randomly allocated
to 4 groups. Three groups were treated with moxidectin (0.1% oral drench for
sheep; 0.2 mg/kg body-weight): one on day 29, another on day 22 and the third
on day 15 before infection. A further group was kept as untreated control.
Artificial infection with Haemonchus contortus (2500 L,), Teladorsagia
circumcincta (5000 Ls) and Trichostrongylus colubriformis (3000 L;) was
performed on day 0. Goats were sacrificed on days 21-23 post-infection and
worm counts performed.

Results: Geometric means for H. contortus and T. circumcincta in the control
group were higher than corresponding values in other groups (P<0.0001).
Efficacy values for groups treated 29, 22 and 15 days before infection with H.
contortus were 99.7, 100 and 100 per cent, respectively. Corresponding values
for T. circumcincta were 94.9, 99.9 and 95.7 per cent. T. colubriformis counts
in control and treatment groups were not different (P>0.05).

Conclusion: Moxidectin 0.1% oral drench at 0.2 mg/kg in goats provides a
high degree of protection against re-infection with the abomasal nematodes H.
contortus and T. circumcincta for at least 29 days. No useful effect was evident
at 15 days post-treatment against the small intestinal species T. colubriformis.

C.7.56 THE EFFICACY OF LG IVERMECTIN FOR PIG

PARASITES IN KOREA

Youn' HJ., Seo!, H.S., Noh?, J.U., Hong', Y.S., Lee!, J K. &

Chang’, B.S. )
'Department of Parasitology, College of Vetérinary Medicine, Seoul National
University, Suwon, 441-744, zJangbaek Live Stock, *°LG Chemical Ltd, The
Republic of Korea.
Background: The pig industry is very important, and some parasites are
important for that in Korea. LG Chemical Ltd. synthesized ivermectin, and we
investigated its efficacy against Ascaris suum, Trichuris suis and ectoparasites.
To evaluate the efficacy of LG-ivermectin on piglets, growing pigs and sows, a
serial experiment was carried out in field pig farms and animal houses.
Methods: We investigated the efficacy of LG-ivermectin on pig parasites in the
field trials and artificially infected pigs. )
Results: In the artificial infection with 4. suum and T. suis, egg production.
rates were 0% in treated groups compared to 80-100% and 0-60%, respectively,
in control groups at 2 weeks after infection. At 5 weeks after infection, there
were no parasites in the intestinal lumen of treated pigs, but 100% parasites in
control pigs. Field trials: egg reduction rates were 100% in treated pigs, but no
egg reduction in control pigs. Egg production and excretion of adult worms in
pigs treated with LG-ivermectin were faster than in pigs treated with another
ivermectin. Ectoparasites of piglets: bodyweight gains were 6.5-7.4 kg in.
groups treated with LG-ivermectin and 6.2 kg in the group treated with another
ivermectin, but 5.9 kg in the control group. Lesion scores of LG-ivermectin
treated groups were 0.07-0.36, and 4.20 in the control group.
Conclusion: The efficacy of LG-ivermectin was more rapid and better than that
of another ivermectin. LG-ivermectin had no side effects. If LG-ivermectin is
supplied to domestic pig farms, endo- and ectoparasites will be controlled
rapidly and effectively. Thus, the income of pig farms and the competitive
potentials on the international market- will be rapidly increased.

c 7 55 EVALUATION OF THE PERSISTENT EFFICACY OF
e DORAMECTIN AND IVERMECTIN INJECTABLE AGAINST
OSTERTAGIA OSTERTAGI AND COOPERIA ONCOPHORA IN
CATTLE. .

Vercruysse. J., Dorny, P., Demeulenaere, D., Smets, K.,
Claerebout, E., & Agneessens J.
Faculty of Veterinary Medicine, Department of Parasitology, Salisburylaan 133,
9820 Merelbeke, Belgium

The persistent efficacy of doramectin and ivermectin injectable against a
moderate and high infection level of Ostertagia ostertagi and Cooperia
oncophora was evaluated. Helminth free calves were allocated to 6 groups of
six animals, On day 0, animals of groups 11/12 and D1/D2 were treated with
0.2 mg/kg ivermectin and doramectin injectable, respectively, while the animals
of group C1/C2 remained untreated and served as controls. Animals of the C1,
I1 and D1 groups received a daily infection of 1,000 L3 of O. ostertagi and C.
oncophora, and animals of the C2, I2 and D2 groups received a daily infection
of 10,000 L3 of each species. The animals were infected for 21 days with both
species, the infections with C. oncophora and O. ostertagi started from day 8
and 15 post treatment, respectively. Animals were necropsied on day 40. The
calculation of the persistent activity was based on the efficacy against the
different developmental and adult stages of both parasites. The present study
confirmed that infection levels can affect the duration of persistent efficacy of
an anthelmintic. Doramectin had at the moderate infection level a persistent
efficacy of at least 35 days against O. ostertagi and at least 28 days against C.
oncophora; at the high infection dose persistent efficacy was somewhat shorter
i.e. at least 33 days and approximately 28 days, respectively. The duration of
persistent efficacy of ivermectin against O. osterfagi infection was at the
moderate infection level less than 25 days (but more than 14 days), at the high
dose level up to 25 days. Persistent efficacy of ivermectin against Cooperia
could, at both infection doses, not be observed in the present experimental
conditions.

c.7.57 PRODUCTION AND PARASITES OF SHEEP IN ALTERNATE
GRAZING WITH CATTLE IN THE CARIBBEAN
Aumont.' G., Mahieu?, M., Pierre', F., Archiméde', H., Alexandre',
G., Boval' M., Mandonnet', N.
1 Institut National de la Recherche Agronomique, Unité de Recherches
Zootechniques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe (F.W.L)
2 Conseil Général de la Martinique, Station d’Essais en Cultures Irriguées, 97227
Martinique (F.W.L) _
Background: It has been shown that mixed sheep and cattle grazing decreases
infection rate of sheep by gastro-intestinal nematodes (GIN) and also promotes
sheep and cattle production in Caribbean. However, no data exist on alternate
grazing in the humid tropics. Therefore, alternate grazing of «Martinik» sheep
with Brahman cattle in intensively and rotational managed irrigated Digitaria
decumbens pastures was studied during 2 years in Martinique (F.W.L).
Methods: Performances and internal parasitism of two flocks of hair sheep
conducted in 3 matings in 2 years were compared: ewes grazing alone (GA:
stocking rate 579 kg metabolic body weight (MBW)/ha ; rotation: 4 weeks (w)
out, 1 w in) vs. ewes alternatively grazing with heifers (AGH: 631 kg MBW/ha ;
rotation: 3 w out, 1 w heifers in, 3 w out, 1 w ewes in).
Results: Annual production was 1616 and 1241 kg weaned lambs /y/ha, for AGH
and GA ewes. Milk production was 1531 and 1313 g/d (P<0.01) for AGH and GA
ewes, respectively. Ewes and lambs were mainly infected with Haemonchus
contortus in the 3 lambing seasons but Cooperia sp. were more frequently
recorded in fecal culture and worm population of AGH than of GA lambs
(P<0.05). Alternate grazing markedly decreased Fecal Egg Counts and enhanced
Packed Cell Volume (P<0.01) in lambs until weaning and in pregnant and
lactating ewes, comparing with grazing alone animals.
Conclusion: Alternate grazing might be a reliable method to control GIN in sheep
in the humid tropics.
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C.7.58 SIGNIFICANCE OF ENDOPARASITC INFECTIONS IN C.7.59  BIONOMICS OF ASCARIS SUUM AND TRICHURIS SUIS
SUCKLING CALVES IN SWITZERLAND EGGS ON PASTURES .
Hertzberg, H., Scharf, G., Kohler, L., Eckert, J. Larsen’. M. N. &‘liloepstorff', A.

Institute of Parasitology, University of Zurich, Switzerland . . . . .
: 'Danish Centre for Experimental Parasitology, Royal Veterinary and Agricultural

University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark.

Background: To improve pasture management in the growing number of outdoor
swine herds in western Eurbpe, it is important to know the developmental and
survival rates of Ascaris suum and Trichuris suis eggs on pastures.

Method: Pig faeces, containing known numbers of 4.suur: and T.suis eggs, were
deposited on a Danish pasture on 4 occassions: spring, summer, autumn and
winter. Faeces were placed either in short grass or 2 cm below the surface of well
cultivated bare soil, imitating pastures that were either grazed or rooted by pigs.
The number and developmental stage of the eggs were recorded in faeces and soil
samples for up to 50 weeks post deposition.

Results: Embryonation took place only during the summer months and was
seemingly independent of the microclimate. While A.suum eggs developed within
1-2 summer months, the majority of T.suis eggs did not develop until the
following summer. Most eggs of both species disappeared before becoming fully
embryonated. They also disappeared significantly faster in the summer than in the
winter and when deposited in short grass versus buried in soil (less exposed).
Conclusion: The fast disappearance rates are in striking contrast with the general
belief that eggs of these two helminths survive for years regardless of environ-
mental conditions and suggest that pasture rotation may have a controlling effect.
Acknowledgement: The study was supported by The Danish Veterinary and
Agricultural Research Council and The Danish National Research Foundation.

A follow-up study was carried out in 20 cow/calf husbandries in Switzerland.
1355 faecal samples from 369 calves were examined qualitatively and
quantitatively for the presence of parasitic stages. The sampling. period of the
calves extended from the birth to the age of ten months (slaughter). The
cumulative incidences of endoparasitic infections were as follows:

Protozoa: Cryptosporidium parvum 56%; Eimeria bovis 92%,; E. ellipsoidalis
79%; E. alabamensis 73%,; E. zuernii 69%; E. auburnensis 67%; E. cylindrica
42%, E. bukidnonensis 24%; E. subspherica 22%; E. brasiliensis 18%.
Helminths: Trichostrongyles 94%; Trichuris sp. 44%; Nematodirus sp. 32%;
Strongyloides papillosus 21%; Bunostomum phlebotomum 18%; Moniezia sp.
18%; Dictyocaulus viviparus 8%, Capillaria bovis 7%; Dicrocoelium
dendriticum 2%. During the stabling period relatively high shedding of Eimeria
oocysts was observed, whereas only few calves shed high numbers of
Cryptosporidium oocysts. No clinical. disease related to parasitism was
observed during the entire study. The husbandry conditions of cow/calf herds
especially during the stabling period must be regarded as favourable concerning
development and transmission of coccidia, Strongyloides, Trichuris and Buno-
stomum. The intensity of trichostrongyle infections was very low during the
entire grazing period in nearly all farms, which is mainly due to the low stocking
rate with susceptible animals, the low egg output of the cows and the milk
intake of the calves. Anthelmintic prophylaxis against trichostrongyles did not
induce better liveweight development compared with untreated calves at a
stocking rate below 1.3 livestock units per hectar. Due to the low intensity of
endoparasitic infections during the grazing period cow/calf husbandry systems
are beneficial from the parasitological view.

€.7.60 STRATEGIC ANTHELMINTIC TREATMENTS OF c.7.61 THE ESTABLISHMENT OF Ostertagia circumcincta AND
B %/ iformis IN LAMBS FED LUCERNE
DAIRY CALVES IN FLORESTAL COUNTY, MINAS g’l’{‘gi’i’ﬂﬂ’"’ colubriformis IN LAM

GERAIS STATE, BRAZIL. Niezen' LH. Waghom', G.C., Charleston’, W.A.G.,
Guimaraes,M.P., Ribeiro,M.F.B., Facuri-Filho,E.J. & Lima,W.S. Robertson’, H.A.

1, AgResearch Grasslands, P.O. Box 11008, Palmerston North, New

: . Zealand

Dept. of Parasitology ICB UFMG. P.O Box 486. 30270-910 Belo 2, Institute of Veterinary, Animal and Biomedical Sciences, Massey

Horizonte, MG. Brazil. ‘University, Palmerston North, New Zealand

: Background: Previous grazing studies have shown that lambs which

grazed sulla (Hedysarum coronarium) had lower faecal egg counts and adult

Epidemiological studies of gastrointestinal helminthiasis were previously worm burdens than those which grazed lucemne (Medicago sativa). This

performed in dairy cattle in Florestal County Minas Gerais-Brazil. Based on study aimed to determine whether this effect was due to direct plant activity

that data, 80 swiss and crossbreed.zebu x holstein 8-10 months old calves
were selected for testing the efficacy of three different protocols of
Ivermectin treatment for gastrointestinal helminth control. The cattle was
raised grazed in Brachiaria grass paddocks and were naturally infected with
Haemonchus, Cooperia, Oesophagostomum,  Trichostrongylus and
Bunostomum species . The calves were divided in 4 groups of 20 animals
each: Group 1-Treated with 200pg/kgbw in April(end of rainy season) and
October(beginning of rainy season); - Group 2-Treated in April,
August(middle of dry season) and October; Group 3-Treated in April,
August, October and December(middle of rainy season) and Group 4-control.
The treatments were effective in eliminating the worm burden only in
Groups 2 and 3 (P»0.05) . However, afier each treatment with Ivermectin the
calves remained eliminating Cooperia eggs.

or mediated through the immune response of lambs.

Method: Lambs were trickle dosed with 15000 O. circumcincta and T.
colubFiformis larvae weekly for 5 weeks, drenched and challenged with
15000.0. circumcincta and T. colubriformis two weeks later. A subgroup in
each herbage treatment was either treated with anabolic steroids prior to the
final larval challenge or was not trickle dosed for 5 weeks (control).
Results: Control lambs fed sulla had lower O. circumcincta burdens than
those fed luceme. Steroid treated lambs fed sulla had higher T.
colubriformis burden than those fed luceme while antibody titre to T
colubriformis larvae and numbers of L4 larvae was higher from lambs fed
sulla than lucerne.

Conclusion: This study suggests that the effects of sulla in reducing faecal
egg count and adult worm burdens is primarily due to an enhanced immune
response rather than a direct plant effect.

Acknowledgements: This study was funded by the New Zealand
Foundation of Research, Science, and Technology (FRST).
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c.7. 62 INTEGRATED CONTROL OF NEMATODES OF SHEEP
UNDER RUBBER PLANTATIONS IN INDONESIA
Pandey',V.S.,Batubara’,A. Romjali’,E.& Batubara?,L.

! Institute of Tropical Medicine, Nationalestraat 155, B-2000
Antwerp,Belgium; 2 RAIAT, Sei Putih, P.O.Box1, Galang, North
Sumatra, Indonesia.

Gastro-intestinal nematodes dominated by Haemonchus contortus and
Trichostrongylus spp. are a major constraint in sheep production in humid
tropics. Sole reliance on intensive chemotherapy is neither practical nor
sustainable. An integrated approach incorporating pasture management,
minimal anthelmintic treatment and breeding of sheep with higher genetlc
resistance was evaluated in rubber plantations in North Sumatra.
Epldemlologlcal studies through regular momtonng of sheep on pastu:e and
tracer lambs showed that very few larvae survive on pasture over 12 weeks,
there is no well demarcated seasonal pattern of infection and sheep attain
peak counts of upto 2000 eggs/g of faeces by 3rd month following
anthelmintic treatment. Therefore, pastures were spelled for 3 months. All
grazing animals were treated with anthelmintic once every 3 months and
then moved to clean spelled pastures.- As the local Sumatra wool sheep is
small in size, two hair sheep breeds - St.Croix and Barbados Blackbelly -
have been used to produce a synthetic breed to incorporate the high
prolificity of Sumatra and higher body weight and higher resistance to
nematodes of two hair sheep breeds. Dams productivity index of synthetic
crossbreds is 35-51% higher than that of the local breeds. No anthelmintic
resistance has developed. It is concluded that three-monthly anthelmintic
treatment followed by movement to clean pastures and use of better:-and
resistant hair sheep for crossbreeding provide optimal conditions for sheep
production under rubber plantations in the humid tropics of Southeast Asia.

C. 7 64 PERSPECTIVES OF APPLICATION OF THE BIOLOGICAL
CONTROL OF STRONGYLIDS OF HORSES IN LARGE
HORSE FARMS IN UKRAINE AND RUSSIA
Dvojnos, G. M V. A. Kharchenko', T. A. Lukyanchenko',
Z Z Koval B. A.Borisov,? V A Drinaev®
'L Schmalhausen Institute of Zoology. vul. B. Khmelnyts’kogo, 15, Kyw -30,
MSP, Ukraine 252601
. ’D. K. Zabolotny Institute of Microbiology and Virology. vul. Acad.
Zabolotnoho, 154, Kyiv, Ukraine 252143
3Scientific Producing Association «PharmBioMed». ul. Se]skohozlaxstven-
naia, 12, Moscow, Russia 129226
In the former Soviet Union studying of predator fungi for creation of method
of biological control of strongylids of horses was start by Soprunov (1958) and
continued by Priadko and others. (1972, 1980). Cultures of predator fungi with
high activity against nematodes was distinguished. However, its were not used
because of using of high-effective benzimidazoles.
Resistant to anthelmintics races of strongylids of horses appeared in Ukraine
(Borgsteede et al., Veterin. Parasitol., 1997, 68, 113-117). So, because of it and
taking into consideration exotoxicity of avermectines and proceeding from the
conception of saving biodiversity we worked out the technique of extraction
and cultivation of predator fungi, local populations were founded, their activity
" against nematodes was tested. On the large horse farms the most important
actions for control of nematodoses are: monitoring of pastures, change of”
paddocks and using of high active predator micro fungi. 1t allows to decrease
using of avermectines.
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c.7.63 THE EFFECT OF IRON SUPLEMENT ON THE
PARASITIC BURDEN AND GROWTH OF MUSCLE
LARVAE IN MICE INFECTED WITH Trichinella spiralis

Theodoropoulos, G.!, Georgousi, X!, Kapel, C.M.0.2 Petrakos, |

G." & Anagnostopoulos, C.'

1. Department of Anatomy and -Physiology of Farm Animals, Agricultural |

University of Athens, 75 Iera Odos, Votanikos, Athens 11855, Greegce

2. Danish Centre for Experimental Parasitology, Royal Veterinary and !

Agricultural University, 3 Ridebanevej, DK-1870 Frederiksberg C,
Denmark.
Background: Previous studies have shown that iron is important for. the
survival of Trichinella spiralis muscle larvae in vitro and the pathogenesis of

trichinellosis in swine. The objective of the present study was to detefmine |

whether iron supplement in the host increases establishment and growth of T.
spiralis muscle larvae.

Method: Sixteen mice received Ringeér’s solution as placebo and were infected
either with 100, 200, or 400 T. spiralis larvae. Another seventeen ‘mice
received iron supplement and were inoculated with similar.doses. Thirty ‘days
after inoculation muscle larvae intensity (Ipg) was measured for each mouse.
The growth of larvae was assessed by measuring the width, length, perimeter
and surface area of individual larvae by using an image analysis system. -
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Results: The intensity of infection was lower in the low infection dose than the
other two levels of infection doses (p = 0.05). The iron supplement had
positive effect on establishment of muscle larvae (p=0.03). The difference in
Ipg between iron supplemented and control mice was highest in mice
inoculated with 100 larvae, less expressed in mice inoculated with 200 larvae,
and not significant in the mice inoculated with 400 larvae. Larvae from mice
given iron supplement were wider than larvae in mice not given iron (p=0.002).
Conclusion: The present observations. show that iron plays a role in the
establishment and growth of trichinous larvae in the muscle tissues of the host..
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C. 7 65 EFFECT OF DUDDINGTONIA FLAGRANS AGAINST
OSTERTA GIA OSTERTAGI IN GRAZING CATTLE
Femnéndez. S.!, Larsen, M.!, Henningsen, E.', Nansen, P.!, Grenvold,
1.1, Bjern, H.!, Wolstrup, J.!

1 Danish Centre for Experimental Parasitology, Royal Veterinary and Agricultural
University, DK-1870 Frederiksberg C, Denmark

Background: The nematode-trapping fungus Duddingtonia flagrans has been
shown to reduce the number of Ostertagia ostertagi L, on herbage in plot trials.
Two field trials were conducted to test this under grazing conditions with a high
and low risk of parasitic exposure, respectively.

Method: In each of the two trials, thirty calves, experimentally infected with O.
ostertagi, were divided into three comparable groups and allocated to three similar
paddocks. Two of the three groups received fungal material (high or low dose) once
per day during the initial two months. The third group remained as an untreated
control group. Faecal, blood, and herbage samples were collected and animals were
weighed every month from May to September.

Results: Under the high risk management, the number of L, on pasture was reduced
and calves were protected from clinical disease using D. flagrans at the high dose-
level. In the low risk situation, the parasitism of the animals seemed not to be
severe, and no conclusive effect of the fungus could be detected even at the high
dose-level.

Conclusion: The present study showed that different factors affect the efficacy of
the applied biological control agent, such as stocking rate and number of
overwintering infective larvae. Future studies should be conducted to elucidate the
optimum dose-level of the fungal material to be used under different grazing
conditions.
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C.7.66 EFFICACY OF DUDDINGTONIA FLAGRANS AGAINST
TRICHOSTRONGYLIDS IARVAE IN GOATS
L Gawor!, A. Borecka!, M. Larsen

1- W. Stefanski Institute of Parasitology of the Polish Academy of Sciences,
00-818 Warszawa, Twarda st. 51/55, Poland

2 - Corresponding author. Danish Centre for Experimental Parasitology,

Biilowsvej 13, DK-1870 Frederiksberg C; Denmark

A number of performed studies have shown that the nematophagous
fungus Duddingtonia flagrans can be an effective biological agent against free
living stages of trichostrongylids in cattle and sheep.

The experiment was conducted for testing the ability of D,flagrans to reduce the
number of infective larvae of trichostrongylids in the faecal cultures after feeding
goats with fungal spores. 8 adult goats naturally infected with trichostrongylids
were used. During 5 consecutive days they were fed with four doses of D.
Jlagrans spores: 5x10%, 10°, 2.5x10° and 5x10° per 1 kg of body weight. Each
goat was served as its own control.

The larval reduction capacity of the fungus was evaluated by faecal cultures set
up untill tenth day after feeding. Significant differences were found between the
number of fungal spores and the level of reduction caused by fungus, with 98.8%
efficacy of the highest spore dose. Good reduction capability was observed untill
second day after fungal spores feeding.

An important observation is positive correlation between number of eggs in
faeces and funus efficacy.

The study has shown the nematode-trapping fungus D, flagrans is highly effective
against free living stages of nematodes in goats.

C.7.68 SELECTION OF POTENTIAL EGG-PARASITIC FUNGI
AGAINST EGGS OF NEMATODIRUS SPP. - AN IN VITRO
STUDY.
Larsen, M, Faedo M.}, and Thamsborg S.M.*?
'Danish Centre for Experimental Parasitology & *Department of Animal
Science and Animal Health; The Royal Vegerinary and Agricultural University, DK-1870
Frederiksberg C, Denmark
Background:A variety of micro fungi are known to infect eggs of plant-parasitic
cyst-nematodes, but no detailed information exist with regard to possible fungal
antagonist of long lasting egg stages of animal parasitic nematodes. Infective
larvae of Nematodirus fillicolis and N. battus develop inside the egg, which

remain in the environment for an extended period. This experiment was set up to”

test the infective capacity of a range of micro fungi against eggs of primarily

N. fillicolis. )

Method: Three isolates of Verticillium suchlasporium, 2 V. chlamydosporium, 1
V. leptobactrum, 2 Paecilomyces lilacinus and 1 Gliocladium roseum were each
inoculated onto water agar with antibiotic in 9 cm petri dishes. When the surface
was covered by mycelium, 150-200 unembryonated eggs of Nematodirus spp.
were added to the plates, which were then sealed and incubated at room
temperature. Plates were inspected weekly.

Results: After 3 weeks distinct differences could be observed with respect to
infection of the eggs. One isolate of V. chlamydosporium and G. roseum were
unable to penetrate the eggs. Two V. suchlasporium isolates and one

V. chlamysdosporium isolate had infected >75% of all the eggs while the

P. lilacinus isolates infected approx. 50% of eggs. The last V. suchlasporium
isolate and V. leptobactrum only infected a small proportion of eggs, approx.
25%. .

Conclusion: There are marked differences both between and within fungal
species with respect to ability to infect Nematodirus eggs when tested in vitro.
Further testing on agar as well as in faecal cultures should be undertaken.

c.7.67 THE POSSIBLE IMPACT OF THE NEMATODE-
TRAPPING FUNGUS DUDDINGTONIA FLAGRANS
ON SURVIVAL AND GROWTH OF THE
EARTHWORM APORRECTODEA LONGA

Jorn Grenvold!, Jens Wolstrup', Peter Nansen?, Michael Larsen? & Henrik
Bjern’®.

') Department of Ecology, Royal Veterinary and Agricultufal University
(RVAU), Copenhagen, Denmark. 2?) Danish Center for Experimental
Parasitology (RVAU). *) Danish Veterinary Laboratory, Copenhagen,
Denmark.

The nematode-trapping fungus Duddingtonia flagrans may be used in
biological control of parasitic nematode larvae in faeces of various domestic
animals after feeding the hosts with fungal chlamydospores. In this experiment
the potential fungal impact on earthworms, of the species Aporrectodea longa,
was investigated since any adverse effect would be undesirable. As
earthworms ingest animal faeces, D, flagrans may come into contact with both
the earthworm alimentary tracts and their body surfaces. However during a
study period of 20 days, when earthworms were living in soil and eating cattle
faeces that were experimentally inoculated with high numbers of viable
chlamydospores of D. flagrans, and also afterwards, there were no indications
of internal or external mycosis, or any detrimental effects of the earthworms.

c 7_69 NEMATOPHAGOUS ACTIVITY OF PREDACIOUS FUNGI
- DUDDINGTONIA FLAGRANS AND ARTHROBOTRYS
OLIGOSPORA IN THE FLUID PREPARATION
Lukyanchenko, T.A. .
1. I. Schmalhausen Institute of Zoology. vul. B. Khmelnyts’kogo, 15, Kyiv-30,
MSP, Ukraine 252601
In the investigations on the predacious fungi as agents of biological control of
zooparasitis nematodes the dry fungal preparations were mainly used. The aims
of our investigation were to estimate the viability of the fluid preparations of
predacious fungi Duddingtonia flagrans and Arthrobotrys oligospora after
feeding them to horses and to examine the nematode-trapping activity in fecal
cultures in vitro against strongylid infections larvae.
Fluid preparations of two strains of Duddingtonia flagrans and one strain of
Arthrobotrys oligospora were used in experiment. They were obtained by the
deep cultivation method. Each of three horses naturally infected by strongylid
nematodes were fed on 700 ml of the preparation mixed with chopped corn.
Daily the fecal samples were collected from each horse and then cultivated in
the thermostat during 22 days. The estimation of decrease of number of
strongylid infective larvae was carried out on the 6th, 10th, 14th, 18th and
22nd days of culturing. Fecal samples collected from the same horses on a day
before experiment were used as the control.
The predacious fungi have been revealed in fecal cultures in vitro on the 2nd
day of experiment. The nematophagous activity against infective larvae of
horse strongylids in fecal cultures was maximum on the 4th-6th day. On the 14
day of cultivation up to 86-87% of larvae were eliminated by the fungi
comparing with 13-29% of natural larval mortality in the control cultures.
The results obtained confirm the ability of fluid preparations of predacious
fungi Duddingtonia flagrans and Arthrobotrys oligospora to save viability and
nematophagous efficiency after passage through the digestive tract of horses.
These preparations thus may be recommend for industrial use for biological
control of zooparasitic nematodes.
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C.7.70 THE DEMONSTRATION OF NEMATOPHAGOUS
ACTIVITY OF DRIED DUDDINGTONIA FLAGRANS
PREPARATION AFTER ITS PROLONGED STORAGE
Lukyanchenko, T.A.

L. 1 Schmalhausen Institute of Zoolegy. vul. B. Khmelnyts’kogo, 15, Kyiv-30,
MSP, Ukraine 252601
In the studies on the schemes of predacious fung1 usage for biological control
of zooparasmc nematodes the fungal preparations were used immediately- after
growing, not after prolonged storage. The objective of our investigation was to
reveal the ability of the predacnous fungus Duddingtonia flagrans to retain the
nematode-trapping activity in fecal cultures in vitro after the prolonged storage
of dry grain preparation.
Dry . preparation of two strains of Duddingtonia” flagrans was used in
experiment. It has been grown on barley grains and was stored during 6 months
at room temperature and humidity. Two horses natura]ly infected by strongylid
nematodes were fed on 500 g of the grain preparation. Daily the fecal samples
were collected from each horse, the number of eggs was counted and the
samples were cultivated in the thermostat during two weeks. The estimation of
the decrease of the number of strongylid infective larvae was carried out on the
7th and 14th days of culturing. Fecal samples collected from the same horses
on a day before experiment were used as the control.

The predacious fungus was revealed in fecal cultures in vitro on the 2nd day of

experiment. It has demonstrated high nematophagous activity against infective

larvae of horse strongylids: up to 98.6% of larvae eliminated on the 7th day
and 99.9% - on the 14th day of cultivation (comparing with 20.5 and 25.5% of
died larvae in control cultures respectively).

The results obtained confirm the ability the dry barley grain preparation of

predacious fungus Duddingtonia flagrans to retain its nematophagoous

efficacy after prolonged storage (during at least 6 months) and thus it may be
recommend for industrial usage for biological control of zooparasitic
nematodes.

SURVIVAL OF DUDDINGTONIA FLAGRANS AFTER IN
VIVO AND IN VITRO PASSAGE
Pountney!, D., Gillespie!, A.T., Wolstrup?, J.

c.7.72

1. Chr. Hansen Biosystems A/S, Bage Allé 10-12, DK-2970 Horsholm,
Denmark 2. Dept. of Ecology, Section for Genetics and Microbiology, The
Royal Veterinary and Agricultural University, Thorvaldsensvej 40, DK-1871
Frederiksberg C, Denmark.

Background: Passage of D. flagrans spores through the alimentary canal of
animals is considered to be detrimental to spore survival, but this effect has
never been quantified. The effect of rumen fluid on chlamydospore spore
germination was first studied in vitro and the studies extended to assessing the
survival of spores after passage through calves (in vivo).

Method: The in vitro experiments were carried out using chlamydospores
produced on both SDA and millet. Chlamydospores were incubated in bovine
ruminal fluid and samples taken periodically. These samples were incubated on
PDA for 24 hrs. at 26°C and germination determined. In the in vivo
experiments animals were fed a single dose of chlamydospores and faeces
collected during the following 48 hours. Chlamydospores were extracted from
the faeces and germination determined.

Results: Incubation in ruminal fluid for 24 hours reduced spore germination
from 92% to 3%. Spores harvested from millet survived longer and 48 hrs.
incubation was necessary to markedly reduce spore germination. In calves,
spore germination of chlamydospores extracted from faeces, 42 hours after
ingestion, had fatlen from 35% to 6%.

Conclusion: The results clearly indicate that many spores fail to germinate after

incubation in ruminal fluid or after passage through animals. It is suggested the
isolation of more resilient fungal isolates could result in improved efficacy of
nematode trapping fungi for nematode control in livestock.

c 7 71 A FIELD TRIAL WITH Duddingtonia flagrans TO CONTROL
STRONGYLE INFECTIONS IN FOALS IN PORTUGAL*

Madeira de Carvalho', L. M., Gillespie’, A. T., Serra’, P.M., Farrim®,
A.P., Bernardo', F.A., Gongalves', J.

1 y Center for i on Animal-Health (CTISA), Fac. Vet. Medicine (FVM), Rus Gomes Freire

1199 Lisbon Codex, Portugal; 2. “Chr Hansen - BioSystems, A/S”, 10-12 Bge Allé, DK-2970 H@rsholm,

Denmark; 3. Companhia das Lezirias, $.A., Lg. 25 de Abri, 17, 213 Samora Carreia, Postugal
Backgmund: A field trial was performed to evaluate the capacity of the nematode
trapping fungus Duddingtonia flagrans to control strongyle infection in a group of
yearlings on a horse farm near Lisbon.
Method: The research was carried out since November 1997 until March 1998 and it
involved 2 groups of 9 male horses with mixed infections of strongyles maintained on
2 similar size pastures. All horses were dewormed with pyrantel pamoate, at the
beginning of the trial. One of the groups (D) received a daily dose of. D. flagrans
(5X10°spores/Kg body weight) mixed with a feed supplement, while the other (C)
received a similar amount of supplement without fungus. During the trial period,
faecal and pasture samples were collected every fortnight and EPG and the number of
L3/kg dry herbage determined. In addition, faecal cultures were made to assess larval
mortality in the faeces. Blood samples were collected at the beginning, in the middle
and at the end of the research.
Results: The number of larvae in cultures from group D was significantely reduced
compared to numbers in faeces from the control group (ratio N°L3 C/D: min0 and
max.17) and the herbage infectivity of the pasture used by the horses fed fungi was
reduced to zero at the end of the trial. EPG counts were very similar at the start of the
trial, but in the last 2 months of the work the group D had lower EPG counts than
group C. Blood samples from the group D more closely followed the normal values
than samples from group C.
Conclusion: D. flagrans is effective on reducing the number of infective larvae of
horse strongyle transmited to herbage in a Mediterranean ecossystem. Research will
be continued during other periods to obtain a better knowledge of D. flagrans esology
in the field.

*Research d by CISA/Foundation for Science and Technology/FVM (Project 8. Strongylosis) and “Chr
Hansen - Blosystml. A/S”, 10-12 B&ge All4, DK-2970 H@rsholm, Denmark

c 7 73 BIOLOGICAL CONTROL OF PRE-PARASITIC STAGES
OF HAEMONCHUS CONTORTUS IN SHEEP WITH
DUDDINGTONIA FLAGRANS

Sanyal, P.K.

Biotechnolody Laboratory, National Dairy Development
Board, Anand-388 001, Gujarat, India.

Background : This experiment is designed to determine
whether chlamydospores of . Indian isolate of

ing i can survive gut passage of
sheep, climatic conditions on pasture and can reduce
the number of infective larvae of

in faeces and on pasture.

Method : Chlamydospores of D. fladrans were fed to a
group of H. contortus infected sheep (n=5), @ 1.0
million spores twice daily for 30 days. Individual
faecal egg counts, faecal culture, pasture larval
burden of the plot grazed by these sheep were
enumnerated and compared with those of infected fungus
unfed controls. Nematode establishment was measured
by tracer lamb technigue. i
Results : The fungus could be 1isolated from the
faeces of sheep following 36 hours of feeding of
chlamydospores. There was significant reduction
(p<0.001) in the larval harvest of spore-fed sheep
compared to controls and the pasture larval burden
per kg dry matter was significantly decreased
(p<0.01) in fungal contaminated plot. Adult worms
recovered from the abomasum of tracer lambs were
significant lower compared to controls.
Conclusion : This experiment shows that D. fladrans
is able to survive passage through sheep gut and
reduce the number of infective larvae on pasture.
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¢.7.74 THE NEMATOPHAGOUS FUNGI IN FRESH
FAECES OF LIVESTOCK IN THAILAND
Sarataphan’, N. Sommartya’ P. & Napompeth®,B.
! Parasitology Section, National Institute of Animal Health, Kaset
Klang, Bangkhen, Bangkok 10900, Thailand.
2 National Biological Control Research Center, Kaset Klang,
Bangkhen, Bangkok 10900, Thailand

Nematophagous fungi are consjdered to be the useful candidates for
biological control agents of nematode parasites of livestock. During 3
months of investigation, 65 fresh faecal samples from grazing
livestock, cattle, sheep and goats from various provinces of Thailand
were collected and examined using faecal cultures on water agar plate
for the presence of nematophagous fungi. Twelve isolates of
endoparasitic fungi, Harposporium anguillulae, and 3 isolates of
nematode-trapping fungi, Arthrobotrys spp., were obtained from goat
and sheep faecal specimens, respectively. The discovery of the gut-
resistant and local isolated nematophagous fungi are benefit for studies
and development of the biological control of nematode parasites in the
livestock of Thailand.

C.7.76 INFECTION OF LAMBS WITH TWO ISOLATES OF
HAEMONCHUS CONTORTUS FROM THE CARIBBEAN

Hostache G, V., Aumont, G., Saulai, M., Despois, P., Depres, E.
Institut National de la Recherche Agronomique, Unité de Recherches
Zootechniques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe (F.W.1.)
Background: Between strains “differences in biology of gastro-intestinal
nematodes are rarely experimentally estimated. These experiments require
cryopreservation, and thus exsheathment of infective larvae (L3). Therefore, the
objective of this study was to assess the effects of exsheathment and
cryopreservation on the compared development in lambs of two isolates of
Haemonchus contortus from Guadeloupe (GUA) and Cuba (CU).
Metheds: The stocks of L3 were prepared by in vitro hatching and development
of eggs collected from immuno-suppressed infected lambs by isolate larvae from
female worms. Exsheathment was performed by checking L3 during 4 hours in
Earle buffer with CO2 bulling and rinsed in distilled water. Cryopreservation of
exsheathed L3 during 1 week, was carried out at a freezing rate of 1°C/min during
2 hours prior plunging into liquid nitrogen. 44 6-months Black Belly naive rams
were allocated in a 2 x 3 experimental design : (a) lambs infected with L3 from
Guadeloupe vs. from Cuba ; (b) lambs infected with 5000 L3 of fresh L3 vs. 5000
freshly exsheasthed L3 vs. 5000 thawed surviving L3.
Results: The exsheathment rate was 91 and 90 % for GUA and CU, respectively.
The geometric means of establishment of living L3 and the development rate in
adult did not differ between treatment : 11.7, 13.5 and 9.1 %, respectively for
fresh, exsheathed and cryogenized L3. The establishment of CU was slightly but
not significantly higher than GUA: 13.0 vs. 9.4. No interaction between treatment
and isolates was recorded.
Conclusion: Cryopreservation and exsheathment can be used for comparison of
infection of lambs with different Haemonchus contortus isolates.

¢.7.75 DUNG COLONISATION BY NEMATOPHAGOUS FUNGI
Hay', F.S., Niezen', .H., Leathwick', D.M. & Skipp'. R.A,

1 AgResearch, Grasslands Research Centre, Private Bag 11008, Palmerston
North New Zealand.

Background: Sheep dung on pasture is colonised by nematophagous fungi
(NF) which can kill larvae of gastro-intestinal nematode parasites thus
reducing populations on herbage. Our study reports on (a) the identity and
rate of colonisation of dung by NF, (b) the role of soil-living nematodes in
transporting NF into dung, (c), the nematode-killing ability of dung NF.
Method: (a) Samples of sheep dung, placed on pasture plots in summer
(February) and autumn (April), were retrieved at intervals for isolation and
identification of NF. (b) Colonisation of dung from soil inoculated with
individual NF was compared in laboratory trials using filters to differentially
exclude nematodes and NF from dung. (c) Numbers of larvae migrating
from dung containing eggs of Trichostrongylus colubriformis, were
compared following incubation with/without NF isolates from dung.
Results: (a) Monacrosporium haptotylum, several Harposporium spp. and a
Nematoctonus sp. were the most common NF. Invasion was rapid; only 3
days after dung deposition in February and April, NF were found in 35% and
54% of samples respectively. (b) Presence of a nematode—excluding filter
significantly reduced colonisation of dung by the endoparasite H. helicoides
but not trapping species of Arthrobotrys and Monoacrosporium, suggesting
that colonisation of dung by endoparasites is assisted by soil-living
nematodes (c) Many isolates of Harposporium, Monoacrosporium, and
Arthrobotrys spp. reduced numbers of T. colubriformis larvae by >50%.
Conclusion: Enhancement of colonisation of dung by NF naturally present in
pasture soil should be considered further in relation to biological and
managerial control of nematode parasites of livestock.

C.7.77 EFFECTS OF LARVAL CUTURE ON INFECTION OF LAMBS
WITH HAEMONCHUS CONTORTUS

Aumont, G., Archiméde, H., Hostache G, Saulai, M., Arjournin M.,

Depres, E.
Institut National de la Recherche Agronomique, Unité de Recherches
Zootechniques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe (F.W.1.)
Background: Fecal culture is the most commonly method used to prepare
infective larvae (L3) of gastro-intestinal nematodes prior experimental infection.
However, in the humid tropics, the development rate of eggs in L3 in fecal culture
is highly variable. Furthermore, no data exist on the effect of this variability on the
development rate of Haemonchus contortus in lambs. Therefore, the objective of
this study was to study the effects of fecal or in vitro L3 culture on the
development of Haemonchus contortus in lambs.
Methods: The stock of L3 were prepared either by fecal culture during 10 d and
Baermann extraction or by in vitro culture as followed: extraction of eggs from
fecal material by filtration and centrifugation in dense solution, culture in sterile
Earle medium (pH 7.2) during 10 d. 40 6-months Black Belly naive rams were
allocated in a 2 x 2 experimental design plus a control group: (a) lambs infected
with L3 prepared from fecal culture vs. from in vitro culture ; (b) lambs infected
with 10500 L3 vs. 2300 L3/d during 14 d.
Results: Fecal egg counts (FEC), packed cell volume (PCV), circulating
eosinophil response to infection (EOS), establishment of worms (EW) and adult
proportion (AP) were not significantly affected by the type of L3 culture. In
contrast, these parameters were significantly affected by the type of infection,
trickle infected lambs having lower FEC, higher PCV, higher EOS and a lower AP
comparing to single infected lambs.
Conclusion: In vitro culture can be used for experimental infection of lambs with
Haemonchus contortus but a great attention must be paid to the daily rate of
infection rather than the total dose of L3.
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¢.7.78 INVITROEXCYSTATION OF Eimeria tenella WITH RUMI-
NANT BILES FROM SLAUGHTER HOUSE

Faculty of Veterinary Medicine, Bogor Agricultural University

JL. Taman Kencana No:3, FKH-IPB,Bogor, 16151, Indonesia.

Background: This research used 3 kinds of ruminant biles (sheep, goat and
buffalo) obtained from slaughter house for in vitro excystation of E. tenella
to produce sporozoites.

Method : Excystation of cocysts proceeded in 2 distinct steps. The first step
consisting of the mechanical rupture of cell wall by using glass beads to re-
lease the sporozoites from oocysts. The second step is to release the sporo-
zoit from the sporocyst under the combined action of trypsin (0.125 % and
0.250 %) and biles (sheep, goat and buffalo) in shaker water bath at 41°C
(time on incubation were 15, 30, 45, 60, 75 and 90 minutes). Every kinds of
biles had 4 concentrations: 6.25 %, 1.25 %, 25 % and 50 % (v/v).

Results : In vitro excystation on E. tenella produced the highest percentage
of sporozoites : 78.26 %, 74.25 % and 66.44 % by using trypsin 0.25 % and
ruminant biles : sheep, goat and buffalo 50 %, respectively, after incubation
for 90 minutes.

Conclusion : Ruminant biles obtained from slaughter house can be used for
in vitro excystation of Eimeria tenella to produce sporozoites.

c.7.80 Pathogenesis of bovine otoacariasis by

Raillietia (Acari:Gamasida)
Ferry, FR.A.": Faccini, J L.H.? & Lanfredi, RM.}

'Departamento de Histologia ¢ Embriologia. CCS/ICB/ Bl Fp-031,
Cidade Universitaria. Ilha do Funddo. Rio de Janeiro. Cep. 21941-590. E-mail
ferry@leao biof ufij.br. * reylanfi@ibecf biof ufij.br.
Background: The bovine ear mite Raillietia flechtmanni (Faccini, Leite &
Costa, 1992) has been described only in Brazil. R. flechtmanni and R. auris are
the most important cause of otites in cattle in our country and, probably,
elsewhere. The correct identification of the species is essential, considering that
both parasite the same host.
Method: In this work, female of R. flechtmanni was collected from ear canal
of cattle, fixed in glutaraldeyde 2,5%, pH 7.2, 0,1M, processed and prepared
for scanning electron microscopy (S.E.M.) according to Ferry et al. 1994
( Rev. Bras. Parasitol. Vet. 3:65-68 ). Additionally, external auditory meatus
from naturally infected bovine was collected, fixed in formaldheyde 10%,
sectioned about 5 um and stained with hematoxilin-eosin.
Results and conclusion: The histological sections of the external meatus of the
hosts and S.EM studies of Raillietia mites show two important piercing
structures: the tarsi of the legs (that has two nails, each like a hook) and the
chelicerae (that has two homn-like structures distally in its body: the fixed digit
and movable digit, that makes contact like a tweezer); both contribute to make
damage in the external ear canal of the hosts, compressing, cutting and
penetrating the epithelia. The action of the normal bacterial flora follow up to a
suppurative inflammatory process.
Acknowledgment: CEPEG/UFRJ. CNPq. PRONEX. CAPES. FAPERJ &
EMBRAPA.

C.7.79 MODELLING CHANGES IN THE AGGREGATION OF
WORMS OVER THE HOST POPULATION : ASCARIS
SUUM - PIG INTERACTIONS
Coates™?, S., Boes', J., Medley?, G., & RoepstorfF, A.
! Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark,
and ? Department of Biology, University of Warwick, Coventry, CV4 7AL,
UNITED KINGDOM
Background: The distribution of macroparasites over the host population is
typically highly aggregated and empirically best described by the negative
binomial distribution. The degree of aggregation is represented by the inverse of
the negative binomial parameter k.
Method: Maximum-likelihood methods were used to obtain an estimate of k for
several distributions of Ascaris suum. The changes in aggregation across
different exposures to Ascaris were analysed.
Results: The distribution of worms across piglets was less aggregated in those
born to parasite-exposed sows than those born to parasite-naive sows. Past
experience of infection in pigs on pasture also corresponded to a significant
reduction in aggregation. Moreover, continuous infections were considerably
less aggregated than single experimental infections.
Conclusion: An increase in exposure to Ascaris suum may result in a less
aggregated distribution of worms across the host population.
Acknowledgement: We wish to thank researchers at DCEP for allowing their
data to be used in the models. The Danish National Research Foundation is
acknowledged for financial support.

0781 THE MORPHOGENESIS OF ASCARIS SUUM TO THE
INFECTIVE THIRD-STAGE LARVAE WITHIN THE EGG
P.L. Geenen, J. Bresciani, Lis Eriksen, Jaap Boes, A. Pedersen,
H.-P. Fagerholm and P. Nansen

Danish Center for Experimental Parasitology, RVAU, Ridebanevej 3, DK-
1870, Frederiksberg C, Denmark.

Background: According to most textbooks in parasitology it is generally
accepted that the infective stage of Ascaris suum that develops within the egg
is the second stage larvae. In spite of this, severel authors have reported that
two molts occur within the egg.

Method: Development of 4. suum eggs was followed in vitro by cultivating
the eggs at 18-22 C in 0.1 N H,SO,. Artificial hatching and microscopical
examination of the eggs were performed 3 times weekly. Every second week
from week 4 to 12 the infectivity of the eggs was tested by mouse
inoculation.

Results: The start of first molt occurred after 22 days of cultivation. After
artificial hatching the larvae were fragile, deformed and died promptly. From
day 27 and onwards the second molt started, and double loose cuticula could
be demonstrated surrounding the larvae indicating a second molt. From day
38, all hatched larvae survived and were motile. Egg should be cultivated for
6 weeks or more to be infective for mice. Transmission electron microscopy
clearly showed two loose larval sheaths surrounding the larvae within the egg
after 31 days of cultivation.

Conclusion: The present study brings strong support to previous rather
neglected investigations in that, it clearly documents that 2 molts occur in 4.
suum eggs, before the eggs are infective for mice. We therefore suggest that a
final evidence has been provided to confirm, that the infective stage is the
egg containing the third stage larva, opposite what is written in most
textbooks in parasitology, where the second stage larva is claimed to be the
infective one.

Acknowledgments to The Danish National Research Foundation.
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c.7.82 OCCURRENCE OF ORAL PROTOZOA OF THE
GENUS TRICHOMONAS IN DOGS
Cielecka D., Grytner-Zigcina B., Mijal J., Turkowicz M.
Department of General Biology and Parasitology, Medical
University, 5 Chalubifskiego str., 02-004 Warsaw, Poland.

The aim of the study was to characterize the frequency of infection with
canine trichomonas in animals and the trial of identification of protozoan species.

The investigations involved 81 dogs of various breeds aged 1 tol6 years.
Trichomonads were isolated from smears from the gums and periodontal areas
of 21 dogs. All had clinical symptoms associated with the presence of tartar and
gingivitis.

The trichomonads, studied in native preparations and smears from culture
stained with Giemsa, had: oval, round or spindie shapes, a length of 6 — 10 pm,
width 4 - 6 pm, 4 free flagella 8 — 12 pm long, a fifih flagelium linked with a
long undulating membrane extending for more than half the length of the
organism, an axostyle standing out beyond the cell for a fength of 3 ~5 um, a
circular or oval nucleus and cytoplasm with granulation and absorbed bacteria.

The biological and morphological features of the canine trichomonads indicate
membership of the protozoa to the family 7richomonadidae and the genus
Trichomonas. Comparative morphological analysis under a light microscope
revealed considerable similarity between the trichomonads obtained from dogs
and Trichomonas tenax from humans, This species differs from earlier described
Tetratrichomonas canistomae mainly with the lack of free posterior flagellum
connected with undulating membrane, but the final identification of species will
require additional research methods such as electron microscopy and molecular
analysis.

C.7.84  PIG'SEAR AS A HIDDEN HABITAT FOR ECTOPARASITES
Nosal, P, Petryszak, A.

Department of Zoology and Ecology, Agricultural University, Al. Mickiewicza
24/28, 30-059 Krakow, Poland

A total of 1637 gilts of 8-11 weeks, originating from 214 breeding farms
distributed in the area of 17 Regional Animal Breeding Offices (RABO) and
tested at 4 Pig Testing Stations (PTS), were examined for the presence of
ectoparasites during 1996-1997. The samples of skin scrapings from the inside
part of the ear pinna together with earwax were collected for microscopical
investigation twice: at the beginning of the control test and after 3 months of
fattening, when pigs gained a 100 kg of body weight. The weaners were treated
routinally with ivermectin on the 7th day following delivery to PTS.

In 15 out of 17 RABO'es the gilts were found to be infested with Sarcoptes
scabiei var. suis, and in 9 RABQ'es with Haematopinus suis. The mean
incidence rate of inapparent sarcoptic mange infestation was 10,6%, ranging
from 1,9% to 25%, whereas louse infestation ranged from 0,7% to 8,9%, with
the mean of 3,4%. Usually, several mites or lice were detected and the intensity
of infestation varied from 2 to 70 specimens or from 1 to 15, respectively.
During the fattening at PTS, a decrease in the occurrence of mites infestations
to the level of 2,6-6,9% was observed, whilst for lice it was noticed either an
increase to 3,1-17,6% or a reduction to 0,0-0,4%, depending on particular PTS.
These results indicate that the common control regimen do not supress the ear-
hidden ectoparasite infestation and that the regular treatment is less efficient in
the case of lice. Studies on the occurence of mites conducted over 20 years ago
in the area of Opole RABO (Bogatko W., Med. Wet. 1974, 30: 38-39) detected
very similar incidence rate of hidden scabies infections. No such data are
attainable regarding louse infestation.

cl7_83 CRYOPRESERVATION OF FIRST AND THIRD STAGE

LARVAE OF Haemonchus placei AND Cooperia punctata

Jensen, J.R", Merlo, A',; Vieira-Bressan, M.C.R!

Depto. de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de Sdo

Paulo,Av.Prof Lineu Prestes, 1374, CEP-05508900 Sao Paulo,BRAZIL.
Background: Cryopreservation of L3 is a well established process for sheep
nematodes, but little is known on cattle thrichostrongylids, especially from tropical
climates. It also requires exsheathment, reducing larval infectivity. Preservation of
L, may overcome this problem, however, these larvae are more sensitive to freezing.
Data on cryopreservation of L; and L; of the most common cattle nematodes H.
placei and C. punctata, and on infectivity of the cryopreserved L, are presented.
Method: Eggs obtained from monospecifically infected donor calves were separated
by gradient centrifugation and incubated on 2% agar gels overnight at RT. Hatched
larvae were frozen in DMSO in a polystyrene insert at -80°C for 48h, then
transferred to liquid N,. Thawing was performed on air or in water at RT or 37°C
and live larvae were counted and incubated for 5d at 28°C, to assess viability. L3
were exsheathed and frozen over liquid N; in saline. Thawing occurred at 37°C in
water and live larvae were counted. One Holstein calf was injected with 50.000
cryopreserved L; of both H. placei and C. punctata into the abomasum and
duodenum, respectively, and another calf was given 100.000 H. placei L; per os.
Infection was monitored by egg counts and worm burden was assessed after
necropsy of both calves.
Results: Survival of L3 was high for both nematodes and infectivity of H. placei L3
after surgical injection was comparable to normal larvae (13,76% of the initial dose).
The C. punctata worm burden was lower (3,7% of the initial dose) than obtained
with normal larvae, despite high egg counts. Infectivity of frozen Ly by the oral
route was low (0,03% of the initial dose), but eggs were detected and cultured,
allowing for maintaining the strain. Survival of L, was low and did not allow for
testing of infectivity.
Conclusions: L; seem to be very sensitive to the freezing period, so freezing rates
should be carefully established. L; survived very well to freezing and retained their
infectivity, however, oral infectivity may have been low due to calf age.
Acknowledgements:CNPq(Brazilian ~ National ~ Research  Council)  Grant
n.°105023/97-3.

c.7.85 COMPARISON OF EXSHEATHMENT AND CULTURE
METHODS FOR TWO ABOMASAL NEMATODES
Presidente, P.J.A., Fulton, L.C., Stewart, L. & Newton, S.E.
Victorian Institute of Animal Science, 475 Mickleham Road,
Attwood, Victoria 3049 Australia
Background: To provide materials for molecular studies from early develop-
mental stages of the nematodes Haemonchus contortus and Teladorsagia
circumcincta, infective larvae (L3) were cultured in vitro to early fourth stage :
(eL4). While much is known about exstheathment and culture of H. contortus,
very little has been published about T circumcincta.
Method: Storage of L3, as well as various exsheathment methods, axenisation
solutions, culture media and techniques to obtain clean exsheathed larvae (xL3)
were examined. Best procedures were adapted to large scale production of H.
contortus and modified to produce eL4 of T. circumcincta.
Results: Optimal exsheathment with CO, gas was achieved in EBSS in a
shaking waterbath at 39°C. With H. contortus, > 95% exsheathment occurred
within 90 min of CO, stimulation with cultures stored at 10 °C for 2-8 weeks.
For T. circumcincta, > 85% XL3 were obtained after 24 h with cultures stored at
4 °C for 10-20 weeks. Migration of xL3 over a series of sieves (37, 20 and 20
pm) was used to separate them from L2 cuticles and debris. Improved culture
success was achieved when RPMI/PIPES (pH 6.6) with 20% sheep serum was
used and incubation conditions increased to 40°C and 20% CO, Moulting
commenced within 3 days and > 80% had attained eL4 by days 5-6.
Conclusion: Optimal storage conditions for H. confortus, adapted for subtrop-
ical conditions, were markedly different to those required for T. circumcincta
(temperate) and these greatly affected the rate and percentage of exsheathment.
Acknowledgment: This work is supported by Novartis Animal Health.
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c 7 86 INTERBREEDING BETWEEN TWO GEOGRAPHICALLY DISTINCT
«fe ISOLATES OF SCHISTOSOMA JAPONICUM FROM MAINIAND CHINA

Qian Bao Zhent, Wang Pong Pongl, Qian Zhi Jianl, Henrik O. Bogh2 .
1Zhcjiang Academy of Medical Scicnces. Institute of Parasitic Discases.P.R.China
2 Danish Centre for Exp

Parasitology, C¢ h Denmark,

Backgroud:Previous studies have indicated that a specics complex may
exist among isolates of Schistosoma japonicum from mainland china.The
present study aimned at a further investigation of this hypothesis by
performing an interbreeding experiment between geographically distinet
isolates fromn the Sichuan and the Anhui provinces.

Mecthod:S. japonicum cércariac were obtained from single miracidium
infected Oncotnelania hupensis snails collected (rom the Sichuan Province
and Anhui Province.Fourty cercariae of the Sichuan isolatc and 40
cercariac of Anhui isolate were used to percutancously infect mice using
the coverslip method. The F1 generation was used to infcct rabbits. The
interbreeding experiment was tenninated at the 12 miracidial stage.

Results:S japonicum eggs were obtained from 32 of 55 livers from the
experimental mice after 35 days of infection.These FF1 cges were hatched
and used 10 infect 150 negative snails 1o obtain F} miracidia. Twelve of
115 (10.4%) snails were cercariae positive after 70 days of infection. These
cercariae were used to infect two rabbits.The rabbits were killed 42 days
after infection.No gross morphological difference was observed between
the F1 adult worms.F2 cgg,deposited in the rabbit livers.were hatched and
host finding activity was observed.

Conclusion: Despite previously observed morphologic, enzymatic and
genetic differences between the S japonicum Sichuan isclate and the Anhui
isolate from mainland China these isolates were capable of interbreeding.

C.7.88 SCREENING OF IN VITRO DEVELOPMENT OF CO60
IRRADIATED COOPERIA PUNCTATA LARVAE
Vieira-Bressan, M.C.R." ; Sato, M.O, '; Paiva, F.'
'Depto.deParasitologia, Inst.de CiénciasBiomédicas,Univ.de SdoPaulo,
Av Prof. Lineu Prestes, 1374, CEP-05508900 S3o Paulo, BRAZIL.

Background: Up to date no experiments with irradiated Cooperia punctata have

been carried out. The aim of this work was to study the development of in vitro

cultivated C. punctata larvae exposed to different levels of Co®® irradiation.

Method: Infective C. punciata larvae were: exsheathed and divided in 6 groups

of 20.000L3, and exposed to levels of Co® irradiation of 100Gy (Group A);

200Gy (Group B), 300Gy (Group C), 400Gy (Group D), 500Gy (Group E) and a

non irradiated Control Group (Control). The larvae were cultivated for 26 days,

and development was measured by length, motility, mortality and morphology.

Statistical analysis was made using one-way ANOVA.

Results: At day O the larvae, 100% L3, presented good motility, 0% mortality

and mean length of 542 +46,86). On the 3™ day of culture, Control larvae

moulted to L4 with total exsheathment of the L3, on irradiated groups the
exsheathment occurred but some sheaths were attached to the larvae. At 12% day
of culture, the number of larvae attached to the L3 sheath and the mortality were
proportional to the radiation level. From the 16™ day onwards there were no
more sheaths attached to larvae. Higher mortality was observed in Groups D and

E. At the end of the experiment the percentage L5 in Control was 17,25% and in

Groups A, B C D e E were 14,3%, 9,53%, 7,42%, 16,14% e 16,14%,

respectively. The mean length of Groups A, C and D on 3™ day of culture were

686,205 51,558y, 698,614 43237u and 707,469 +42,111y, significantly

different of the Control, 686,205 +51,558u (p<0,05). On 12™ day of culture the

Groups C e E, 701,533 £46,336u e 696,886 148,034y respectively were

significantly different of the Control, 727,239 137,268 (p<0,05). On 26™ day

the values of irradiated Groups A, 775,979 £50,611y; B, 757,119 167,18, C,

759,066 £52,545u; D, 743,778 +42,71p and E, 740,32 +49,762u were

significantly different of the Control 810,112 +55,246u (p<0,05).

Conclusions: Co™ gamma radiation compromises C. punclata larval

development, increases sheath retention proportional to the intensity of

irradiation and delays growth and development in irradiated groups.

c 7 87 ESTABLISHMENT AND DEVELOPMENT OF
e Lagochilascaris major CYSTS IN MICE
Rocha, A.!, Sato, M.O." Vieira-Bressan, M.C.R.".

'Depto. - de Parasitologia, - Inst. de Ciéncias Biomédicas,Univ. de Sdo
Paulo,Av.Prof Lineu Prestes, 1374, CEP-05508900 Séo Paulo, BRAZIL.
Background: It is known that small rodents make part of the life cycle of the
nematodes of the genus Lagochilascaris. The fact that infection could not be
established in cats using larvated eggs of L. major (personal communication) led
our laboratory to investigate the degree of participation of mice in the life cycle
of L. major. Parameters that were observed included hematological alterations,
location, establishment and development of the cysts with L3 in mice infected
with various doses of L. major eggs.

Method: Three groups of 10 Balb/c mice were each orally infected with either
50, 100 or 200 L. major eggs, and another 10 mice remained as non-infected
controls. Complete hemograms were carried out weekly. On day after infection
(DAI) 180, the mice were sacrificed, cysts were counted and their location
recorded. ’

Results: The hemogram revealed eosinophilia and monocytosis during infection.
On DAI 180, independent of infecting dose, all cysts contained L3 and were
located preferentially in the subcutaneous tissue of the armpits, but also being
found all through the skeletal muscle, liver, diaphragm, spleen, lungs, brain,
tongue and heart. There was no significant difference in the number of
established of cysts among the different doses used.

Conclusions: The minor hematological alterations, together with the evident
establishment and development of L. major cysts in mice and the long-term
survival after infection with various doses of eggs indicates that mice are
adequate hosts for this ascarid in natural environments.

c.7.89 ENDOGENOUS DEVELOPMENT OF EIMERIA

MINASENSIS IN THE DOMESTIC GOAT

Sitva', A.C. & Lima’, J.D.

1- Universidade Federal de Goids, C.P.131, 74001-970, Goiania,
Goids, Brasil. 2- Universidade Federal de Minas Gerais, C.P 486, 31270-901
Belo Horizonte, Minas Gerais, Brasil.
Background: Few life cycle studies have been carried out with Eimeria species
in experimentally infected goats. Endogenous development of E. minasensis, a
recently described species in goats from Brazil (Lima & Silva. Mem. Inst.
Oswaldo Cruz, 1998, 93:741-744), was studied in coccidia-free kids.
Method: Nine kids inoculated with 10° sporulated oocysts/ kg b.w. of E.
minasensis were killed 4, 7 (2 animals), 10, 13, 16, 18, 19 and 22 days after
inoculation (DAI). Tissues samples from lungs, heart, liver, spleen, kidneys, gall
bladder, mesenteric lymph nodes, abomasum, small intestine, cecum and colon
were collected, fixed in 10% neutral buffered formalin, embedded in paraffin,
sectioned at 3-5 pum, stained with HE and examined using light microscopy.
Results: Two generations of meronts, gamonts, gametes and oocysts were found
in the intestines. The first generation meronts developed deeply in cells of the
lamina propria close to muscularis mucosae of the jejunum and ileum. Giant
mature meronts (299.4 x 243.8 um) with canoe shaped merozoites were found
16 DAL Trophozoites, immature and mature second generation meronts were
found 16 DAI in the epithelial cells of the crypts of the ileum, located above the
host cell nuclei. Mature meronts measured 11.5 x 10.1 pm and contained 18-28
comma shaped merozoites. Gamonts were found in the epithelial cells of the
crypts of the ileum, cecum and colon 18 DAI and lay below the host cell nuclei;
and macrogametes (27.8 x 17.6 pm), mature microgamonts (21.3 x 17.0 um)
with microgametes and oocysts (30.5 x 19.4 um) were first seen 19 DAL
Conclusion: E. minasensis asexual and sexual development occur in the small
intestine and in the small and large intestines of the domestic goat, respectively.
Acknowledgment: This work was supported by CNPq and FAPEMIG.
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¢.7.90 SEROTONIN AND NITRIC OXIDE IN THE NERVOUS SYS-

TEM OF AN ELK PARASITE

Terenina, N.' & Gustafsson, M.K.S.2

Institute of Parasitology, Thc Russian Academy of Scnences, Lenin
Avenue 33, 117071, Moscow, Russia. *Department of Biology. Abo Akademi
University, FIN-20520 Abo, Finland
Background: Little is known about the different categories of neuronal
substances in helminths. Hope lies in finding chemotherapeutic agents that act
specifically on neuronal signal substance of the worm, with minimal side-effects
on the host.
Method: In this study the nervous system of the elk parasite Parafasciolopsis
fasciolaemorpha was investigated by immunocytochemical and histochemical
methods. The pattern of neurons immunoreactive (IR) to 5-HT and neurons
positive for NADPH-diaphorase was clarified. NADPH-d indicates the presence
of nitric oxides synthase, i.e. the enzyme involved in the synthesis of the trans-
mitter gas nitric oxide (NO). The neuromuscular relationship was studied by
application of TRITC-conjugated phalloidin, that binds to F-actin.
Results: In the longitudinal nerve cords, the oral sucker and in association with
the reproductive organs 5-HT-IR nerves were found. NADPH-d staining was
observed in neuronal elements close to the ventral sucker. Details in the
musculature of P. fasciolaemorpha was revealed by staining the F-actin.
Conclusions: NO is regarded as one of the first neuronal signal substances. One
of the central functions of NO in higher animals is to act as a general muscle
relaxer by diffusing through the cell membrane of the target cells, there
activating the soluble guanylate cyclase and the second messenger cGMP. This
is the first report on NADPH-d stained neurons in a mammalian trematode.
Acknowledgements: The work has been supported by INTAS 96-1365.

c.7.91 NEUROBIOLOGICAL ASPECTS OF HOST-PARASITE
RELATIONS
Terenina N.,! Movsessian,S.' & Maljutina, T.'

Yinstitute of Parasitology, Russian Academy of Sciences,

Leninsky prospect, 33, 117071 Moscow, Russia

Little is known about neurobiological aspects of host parasite relations.
Analyses of the results of our experiments showed that functional activity
of serctonin (5-hydroxytryptamine, 5-HT) neurotransmitter system of
helminths depends on those in infected host. On the one hand study of
5-HT level in cestodes Hymenolepis diminuta and in the intestine of
cestode-infected  rats showed that there was a positive correlation
between 5 -HT contert in cestodes and that in the place of their
localization. Further, results of experiments on fish cestodes have
demonstrated the low concentration of 5-HT in helminths localized in
body cavity or liver of fishes comparing with that in helminths from fish
intestine, where 5-HT concentration is fairty high. In addition, & has been
shown that the 5-HT level in cestodes from pike intestine (where 5-HT
concentration is considerably high) is significantly higher than that in
cestodes from fish intestine with low 5-HT level. On the other hand,
helminthoses cause changes in host neurctransmiter systems. So
changes of 5-HT level in different regions of head brain and in other
tissues has been observed in experimentally helminth{Trichinella
spiralis, T.pseudospiralis, H. diminuta )}-infected rats. These investigations
are of importance in terms of rational approach to helminthoses
chemotherapy and corrections of neurctransmitter function by means of
phamacological compounds upon serious helminthoses. This work was
supported by RFBR grant §8-04-49025.

C¢.7.93 GNATHOSOMA OF PSOROPTES OVIS: GROWTH
PROGRESSION AND FEEDING MECHANISM.
Abrahamovich', A, Cicchino', A, Prieto’, O., Nufiez’, A
! CONICET. La Plata’s Museum. Paseo del Bosque s/n (1900)

La Plata, Buenos Aires-Argentina. Telefax: 0054 221 4257527.

2 Buenos Aires University, Veterinary School. 5280 San Martin Ave. (1417)

Buenos Aires-Argentina. Telefax: 00 54 11 4524 8480.

E-mail: parasit@vet.edu.ar

The authors studied the three major gnathosoma components of the polyxenic

species Psoroptes ovis: palpi, subcapitular swellings (pseudorutella) and

chelicerae, determining their growth progression as well as their percentage of
relative growth in comparison with the previous stage, using a combination of
techniques including in situ observations of living, frozen and fixed specimens,
optical dissections and Scanning Electronic Microscope (SEM) dissections and
sections. A discussion is added regarding the relationship among these
gnathosomal structures, different depths of hosts integument and the quality

and availability of food. The pseudorutella, because of its thin conformation

and lack of injurious external structures, its improbable to play some role in
abrading skin of the host, but probably participates in maceration or destruction
of cellular membrane of erythrocytes. Chelicerae are capable to develop
different roles such as scrapping the superficial skin layers, piercing, cutting and
tearing the subjacent epidermal stratum, depending on the food resource
available which in turn depends of the clinical status of the host as well as the
host species involved. Taking into account the different qualities of food
resources possible to obtain by direct and indirect action of gnathosomal
components, P. ovis seems to be more opportunistic than previously suspected,
feeding on a material via the epidermis such as cellular debris, lipids, sera,
lymph and blood, depending on the species of colonized host and the availability
and distribution of these resources in each one.
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€.7.94 THE FINAL STAGE OF THE INFECTIVE EGG
FORMATION IN SOME CESTODES WITII AQUATIC
AND TERRESTRIAL LIFE CYCLES.
Chomicz, L., Swiderski, Z.*

Dpt. of Gen. Biol. & Parasitology, Medical University of Warsaw, POLAND
*Institute of Parasitology, Polish Academy of Sciences, Warsaw, POLAND

The aim of the present work was to compare functional ultrastructure of
the infective eggs of cyclophyllideans from hosts living in different external
environments.

Our TEM and SEM studies on 8 cestode species from aquatic hosts, of the
3 genera: Diorchis, Fimbriaria, Wardium, and 3 species: Dipylidium caninum,
Taenia saginata, Hymenolepis diminuta, with terrestrial life cycles show clear
differences in the final arrangement of their oncospheral envelopes. There are
differences in ultrastructural details of the outer and inner envelopes, as well as
the number, shape,thickness, spatial relation of their derivatives. The differences
were observed among: 1) various aquatic species of Hymenolepididae,
2) aquatic and terrestrial species of cestodes, and 3) between different
terrestrial cyclophyllideans.Clear differences were also visible in the functional
ultrastructure of the outermost persisting envelopes. The above- mentioned
differences depend on the arrangement of infective eggs "in utero®, i.e if they
develope singly (H. diminuta, Fimbriaria czaplinskii ), or if they are grouped
into egg capsules ( Fimbriaria fasciolaris, D. caninum ). In the cestodes
examined,we distinguished four types of differentiation of the outer envelope,
and two types of morphogenesis of the inner envelope derivatives.

This high degree of ultrastructural diversity, observed in oncospheral
envelopes of examined cyclophyllideans, certainly reflects different ways
of infective egg adaptation to the cestode life cycles, namely: to their
intermediate hosts and environmental conditions in which they live.

C.7.96 INTRA-SPECIFIC VARIABILITY OF THE MORPHOLOGY
IN POPULATIONS OF THE CATTLE PARASITE
HAEMONCHUS PLACEI, PLACE 1893.

Giudici,', C., Cabaret, ' J.

1 Institut National de la Recherche Agronomique, Station de Pathologie Aviaire et

Parasitologie. Unité d’Ecologie des Parasites. 37380 Nouzilly. France.

Background: Haemonchus placei is a parasite of cattle abomasum. The females

present three main variants of vulval process: Linguiform, Knoblike and Smooth.

Different frequency of vulval morphopype seemed to correspond to ecotypes

adapted to geographic sites and/or climate in Haemonchus contortus, but no

information is available on the existence of H. placei ecotypes. This is the first
aim of the work. The other objective is to study differences between African and

American isolates (introduced from Africa?)

Methods: Fifty females per origin (18 isolates) were differentiated into one of the

three female morph Linear regression analysis and distance weighted least-square

smoothing (DWLS) were used .to relate the proportions of each morphotype to

rainfall and temperature. Eight measures in 10 males and 10 females of 4

American and 3 African isolates were performed and analysed using discriminant

analysis.

Results: The following significant least-square linear regression were found after

transformation into natural logarithm of morph percentages and rainfall in mm on

18 isolates: Log (Linguiform)= 0.058 + 0.53 Log (Rainfall) P= 0.05. Log

(Knobbed)= 8.76 — 0.77 Log (Rainfall) P=0.04. Two groups were clearly

delineated (94 % of males and 89% of females were well classified) in the

analysis: H. placei found in New World (North and South America) and Old

Word (Africa) and were different when their morphometrics was compared.

Conclusion: Ecotypes with hight proportion of knobbed females would

correspond to drier climates whereas those with a majority of linguiform females

would de found in larger proportions in rainy areas. The different origin H. placei
evoluated for several century due to massive Indian Bos indicus importation the
beginning of this century or introduction from Africa to America.

c.7.95 GNATHOSOMA OF PSOROPTES OVIS: MORPHOLOGY

AND FUNCTION.

Cicchino', A., Abrahamovich', A., Nuiiez’, J.", Prieto’, O.

' CONICET. La Plata’s Museum. Paseo del Bosque s/n (1900)

La Plata, Buenos Aires-Argentina. Telefax: 0054 221 4257527.
* Buenos Aires University, Veterinary School. 5280 San Martin Ave. (1417)
Buenos Aires-Argentina. Telefax: 00 54 11 4524 8480.
E-mail: parasit@vet.edu.ar _
Feeding mechanisms of the polyxenic species Psoroptes ovis (Gervais, 1841)
were determined after a detailed morphology & functioning study of the three
major gnathosoma components involved in obtention & intake of food: palpi,
subcapitular swellings and chelicerae, correlated with hosts epidermal thickness
and eventual availability of food. The three structures have been studied in a
comparative form through all developmental stages, using a combination of
techniques including in situ observations of living, frozen and fixed specimens,
optical dissections, scanning electronic microscope dissections and sections.
Internal & external pseudorutellar processes have been determined as highly
improbable that they abrade host tissue, but the chelicerae appear to be
responsible for that action. :
The authors determined that the maximum depth possible to reach by a fully
protruded chelicera from the gnathosomal tip is 54 um in some large female
individuals. Subepidermal capillaries of the host, which are located below the
epidermis (which ranges from 27 to 50 um in sheep) make the direct piercing
of the chelicera very difficult to reach. .

¢.7.97 CYATHOSTOMUM MONTGOMERYI AND ITS PLACE IN
CYATHOSTOMINAE (NEMATODA: STRONGYLIDAE)
V. A. Kharchenko', J. R. Lichtenfels?, R. C. Krecek®
1. 1. Schmalhausen Institute of Zoology. vul. B. Khmelnyts’kogo,
15, Kyiv-30, MSP, Ukraine 252601 )

?Biosystematics and National Parasite Collection Unit, Agricultural Research
Service, USDA, Bldg. 1180, BARC-East, Beltsville, MD 20705-2350 USA
3University of Pretoria, PB X04, 0110 Onderstepoort, Republic of South Africa
The redescription C. monigomeryi (Boulenger, 1920), was one of the tasks of

the International Workshop on the Systematics of Cyathostomes in Horses
(WAAVP, 1997). This common parasite of zebras has not bpen redesgnbed .
since its original description. It is still almost unknown outside of Africa. This
species was placed into Murshidiinea (Hartwich, G., Mitt. Zool. Mus. Berl,
1986, 62, 61-102).

We have studied 210 specimens from E. burchelli from Etosha and Kruger
National Parks (Republic of South Africa) and made measurements of 15
males and 15 females. Nematodes were fixed in 4% formalin and studied in
temporary mounts cleared in 80% phenol in glycerol with the aid of
interference contrast light microscopy. .

This species has two corona radiata or leaf crowns surrounding the mouth.
The internal leaf crown (ILC) is inserted near the middle of the buccal capsule.
The external leaf crown (ELC) has fewer elements than the ILC. The extra-
chitinous supports are similar to those of C. catinatum. The distal end of the
spicules are identical to others in the Cyathostominea but differ from those in
the Murshidiinea. The bursa is typical for Cyathostomum. Thus we retain this
species in the Cyathostominea. Specimens we have measured were larger than
those described by Boulenger. The bases of the ILC elements are inserted in a
curved line on the wall of the buccal capsule and those of the ELC are recessed
from the tips of the elements of the ILC on which they rest; all typical of other
species of Cyathostomum. The walls of the buccal capsule of this species are
similar to those of Coronocyclus labratum. However, the extra-chitinous sup-
ports of ELC adjoin the anterior edge of buccal capsule and that is why we
place C. montgomeryi in the genus Cyathostomum.
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C.7.98 FINE STRUCTURE OF THE INFECTIVE ONCOSPHERES OF
FIVE SPECIES OF TAENHD CESTODES OF MEDICAIL, AND
VETERINARY IMPORTANCE: TEM & SEM STUDY
Swiderski, Z' , Tkach, V.V.2 & Chomicz, L.

'Institute of Parasitology, Polish Academy of Sciences, Warsaw, Poland

;Institute of Zoology, Ukrainian Academy of Sciences, Kiév, Ukraine

Dept. of General Biology & Parasitology, Medical Academy, Warsaw, Poland

IThe purpose of the present study was to describe the functional ultrastructure of
taeniid eggs. More information on their morphology may prove useful for better
understanding of the mechanism of their remarkable resistance to destructive
physico-chemical factors and their impermeability to the anthelmintic ovicides.
The eggs of five species of taeniid cestodes: Echinococcus granulosus, E.
multilocularis, Taenia hydatigena, T. saginata and T. solium were studied by
means of TEM and SEM. The infective oncospheres are surrounded by 3 egg
envelopes: the embryophore composed of keratinous blocks, underlying
cytoplasmic layer of the inner envelope containing residual nuclei, and the
oncospheral membrane. Size of embryophore blocks, namely the measurements
of their surface and length by means of SEM and TEM, show significant
differences in five species examined. The hook- muscle system and cellular
organization of hexacanths of five examined species show great similarity. Five
major types of oncospheral cells have been identified: (1) somatic cells
[=perikarya of somatic and hook musculature; (2) bi-nucleate subtegument
perikaryon; (3) oncospheral penetration glands; (4) nerve cells; and (5) about 10
germinative cells, located in the posterior pole of the larvae, forming the
postembryonic stage of the life cycle. )

Acknowledgement: Financial support from KBN (Grant No.6 P04C 013 14) is
gratefully acknowledged.

c.7.99 A DIGITAL IMAGE ANALYSIS AND NEURAL
NETWORK BASED SYSTEM FOR IDENTIFICATION OF
THIRD STAGE PARASITIC STRONGYLE LARVAE
FROM DOMESTIC ANIMALS .
Theodoropoulos, G.', Anagnostopoulos, CZ2 Loumos, V2
Kayafas, E.2 & Martinez-Gonzales, B."
1. Department of Anatomy and Physiology of Farm Animals, Agricultural
University of Athens, 75 lera Odos, Votanikos, Athens 11855, Greece
2. Multimedia Technology Laboratory, Computer Science Division, National
Technical University of Athens, Zographou Campus, 15773 Athens, Greece
Background: The identification -of third stage parasitic strongyle larvae is
based on a combination of quantitative and qualitative morphological features
but the qualitative features are subject to inter- and intraobserver variability.
Fer this reason, an Artificial Neural network (ANN) was trained to identify
third stage parasitic strongyle larvae from domestic animals on the basis of
quantitative data obtained from processed digital images of larvae.
Method: An ANN was trained to identify third stage parasitic strongyle larvae
on the basis of quantitative data obtained from processed digital images. A
total of 132 images of 26 individual larvae in various shapes belonging to 5
genuses were recorded. Following image processing 16 novel features were
measured of which 7 were selected as invariant to larva shape. Two of those
novel features “area” and “perimeter” along with the quantitative features used
in conventional identification, “overall body length”, “width” and “tail of
sheath” were used as an effective training data set for the ANN. This ANN
became the basis for developing a computer-based larva identification system.
Results: The overall identification performance of the system was 89.3%.
Conclusion: The advantages of this system are its speed and objectivity. The
limitations of the system are that it can not handle raw images but only data
extracted from images, and its performance depends on the reliability of the

input vectors used as training data for the ANN.
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d_1 _01 VERAPAMIL MODIFIES THE PHARMACOKINETICS OF
IVERMECTIN IN SHEEP '
Molento! M., Lifschitz?, A., Sallovitz’,J., Lanusse?,C., & Prichard',R.

1. Institute of Parasitology, McGill University, Canada; 2. Area Farmacologia,
Universidad Nacional del Centro, Argentina.

Background: P-glycoprotein (P-gp) is a transport protein that participates in the ¢

mechanism of active secretion of different molecules from the bloodstream to the
gastrointestinal tract. P-gp also acts as an efflux pump reducing intracellular drug
concentrations. This protein seems to be involved in the mechanism of resistance in
nematodes. Concurrent use of verapamil (VRP) enhanced the efficacy of ivermectin
(IVM) against resistant Haemonchus contortus, The aim of the current work was
to evaluate the effect of VRP on the plasma kinetic behavior of IVM given to sheep.
Methods: Sixteen adult sheep were divided into 2 groups and treated with either
IVM alone (oral, 200 pg/kg) or co-administered with VRP (subcutaneous, 3 mg/kg
in three treatments, 12 h interval). Blood samples were collected for 30 days
post-treatment. Plasma was analyzed to determine IVM concentrations by HPLC.
Kinetic analysis was carried out using the PK Solutions software.
Results: The IVM+VRP treatment resulted in higher IVM plasma concentrations
over the whole drug detection period (12-15 days). IVM concentration at 12 days
post-treatment was 57% higher following the IVM+VRP treatment. The IVM peak
concentration (Cmax) was significantly higher (83%) after the IVM+VRP compared
to the IVM alone treatment. The total IVM plasma availability measured as area
under the curve (AUC) was also significantly higher (54%) following the
co-administration. The IVM elimination half-life was longer in the presence of VRP.
Conclusion: The results demonstrate that VRP induced a significant alteration in
the plasma disposition and availability of IVM in sheep, probably due to an
"interference with a P-gp-mediated drug elimination mechanism, which could have
an important impact on the efficacy and persistence of its antiparasitic activity.

d_1 _03 UPTAKE AND METABOLISM OF ALBENDAZOLE
AND ALBENDAZOLE SULPHOXIDE ENANTIOMERS
BY Fasciola hepatica
Alvarez, L., Solana, H., Impceriale, F., Sdnchez, S., Sallovitz, J. & Lanusse, C.

Area Fannacologfa, Facultad de Cs. Veterinarias, UNCPBA, (7000) Tandil, Argentina.
Background: Albendazole (ABZ) and its sulphoxide (ABZSO) metabolite are
anthelmintically active molecules. ABZSO exhibits chiral behaviour and its (+) and (-)
enantiomers have been detected in plasma. Further understanding of their tissue
distribution and capability to reach target parusites is required. The drug/metabolite
concentration profiles obtained in plasma, bile and liver in ABZ-treated sheep and the
pattern of uptake of ABZ and both ABZSO enantiomers by F. liepatica recovered from
the same treated sheep, were investigated. Complementary ex vivo/in vino studies
characterise the patterns of ABZ/ABZSO uptake and biotransformation by the trematode.
Method: Twelve (12) F. hepatica infected lambs received ABZ (7.5 mg/kg)
intraruminally. Two animals were sacrificed at either 1, 4, 8, 12, I8 or 24 h post-treatment.
Specimens of adult F. hepatica and samples of blood, bile and liver tissue were collected,
processed and analysed by HPLC using reverse and chiral stationary phases. Flukes
collected from untreated sheep were incubated with either ABZ or ABZSO (ex vive
studies) to characterise their comparative uptake patterns, ABZ biotransformation in F.
hepatica was investigated by incubation of the diug with homogenated/ultracentrifugated
parasite material.

Results: While only low ABZ concentrations were detected in the parasite (4-24 h post-
treatment) and bile (8-18 h), a high availability of the parent compound in liver tissue was
observed. ABZSO was the main molecule measured in F. hepatica and bile samples
collected from ABZ-treated sheep. The (+)ABZSO was the enantiomeric form recovered
at the highest proportion in plasma (75.3 %), bile (78 %) and F. hepatica (74 %). A
significantly greater uptake of ABZ compared to ABZSO was observed after ex vive
incubations. ABZ was oxidised under in vitro conditions; equivalent proportions of both
ABZSO enantiomers were obtained as a product of this parasite-inediated ABZ oxidation.
Conclusion: The high lipophilicity of ABZ accounts for its greater parasite uptake;
however, ABZSO (largely the (+) enantiomer) is the main active molecule recovered in F.
hepatica collected from ABZ-treated sheep. The low ABZ concentrations detected in bile
and the oxidative capacity of the adult parasite may account for those results.

d.1.02 FASCIOLACIDAL EFFICACY OF TRICLABENDAZOLE

& CLOSANTEL (GLDH, GGT, EGGS)

Biischer, G., Wenger, A., Kunz, M., Hubleur, M., Wilhem, JP.,

Strittmatter, J., Fisch, R. & Cody, R.

Novartis Animal Health Inc, 4002 Basel, Switzerland
Background: Anthelmintic efficacy is normally based on helminthological
parameters (e.g., egg counts). Clinical impact can be gauged by measuring
clinical parameters (e.g., glutamate dehydrogenase [GLDH] for fasciolosis).
Methods: 30 of 40 sheep were infected weekly with Fasciola hepatica 9x
starting on Day 0, leaving 10 sheep uninfected. On Day 70, 10 infected sheep
each were given orally 10mg closantel’kg or 10mg triclabendazole/kg or left
untreated. Faecal samples were examined after sedimentation for Fasciola
eggs on Days 91, 105, 119, 133 140 & 147. Sheep without eggs in any of their
faecal sample were declared “cured”. GLDH and y-Glutamyl-transpeptidase
(GGT) activities of all 40 sheep were determined weekly from Day 0 to Day
147. The mean Area Under the enzyme activity Curve (AUC) was calculated
for all 4 groups from Day 91 to Day 147. The clinical efficacy (CE %) was
calculated for both treatments as reduction of elevated values:

CE % = 1-(IAUC\reated-AUCuninfected/[AUCyntreated-AUCuninfected])x 100
Cure rates were compared by Fisher’s Exact Test and enzyme activity log
AUCs by analysis of variance.

Results: Parasitological cure rates, cure [GLDH| GGT
clinical efficacy (GLDH, GGT) triclabendazole| 90% | 95% | 80%
and differences between treatments | closantel 0% | 59% | 14%

are shown in the following table: difference  p| <0.05 | <0.05]<0.05
Conclusions: The significant difference in parasitological efficacy resulted in
a significant difference in clinical efficacy underlining the clinical importance
of eliminating also the early immature and immature stages.

d.1.04 NEMATOCIDAL ACTIVITY OF OXYTETRACYCLINE

AND ENDOSYMBIOTIC WOLBACHIA

Langworthy', N., Renz?, A., Meckenstedt?, U., Henkle-Duhrsen’,

K., Bronsvoort!, M., Tanya*, V.-& Trees', A.J.
Liverpool School of Tropical Medicine/Faculty of Veterinary Science,
University of Liverpool, Liverpool, UK; *University of Hohenheim, Stuttgart,
Germany; *Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany;
‘Institute de Recherche Agricole pour le Developpment, Wakwa, Cameroon
Background: Filarial nematodes are significant global pathogens in humans and
domestic animals. We are utilising the bovine parasite Onchocerca ochengi to
discover compounds lethal to adult O. volvulus, the causal agent of "River
Blindness” for which there is no safe macrofilaricidal drug for mass application.
Method: A controlled trial was done in Cameroon, using cattle naturally infected
with O. ochengi and groups treated either with oxytetracycline, moxidectin or
untreated. The viability of macrofilariae was determined by motility score,
tetrazolium reduction and embryogenesis and worms were also fixed for
transmission electron microscopy (TEM), and preserved for DNA extraction.
Results: By 9 months post-treatment (mpt) all worms in the oxytetracycline
group were dead. No adult worms in either moxidectin treated or untreated
groups were killed up to 12 mpt. TEM demonstrated abundant micro-organisms
in the hypodermal tissues which disappeared as treatment progressed. Sequence
analysis of the 16S rRNA gene from worms' bacteria showed them to be
Wolbachia-like organisms of the order Rickettsiales.
Conclusion: Oxytetracycline is macrofilaricidal against O. ochengi. Its-action
is hypothesised to be due to activity against endosymbiotic micro-organisms.
Since similar organisms occur in other filarial nematodes these results suggest a
new target for anti-filarial therapy and the possibility of a safe, macrofilaricidal
drug for human use. Thanks to the MACROFIL Programme of WHO
TDR/APOC/OCP for funding. '
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d.2.01 STUDIES OF THE IMMUNOLOGICAL CONTROL OF THE

SHEEP SCAB MITE, PSOROPTES OVIS.

Taxlozr, M.A.! Bates, P.G.,! Groves, B., Pettit, D.and Smith

W.D. .
Veterinary Laboratories Agcncyl, New Haw, Addlestone, Surrey, UK.
Moredun Institutez, Pentlands Science Park, Penicuik, Scotland, Midlothian,
Scotland, UK. :
Background: Sheep scab is a severe welfare condition characterised by
irritation and wool loss caused by the mite, Psoroptes ovis. Although a range
of acaricide dips and injectable endectocides are now available for treatment
and control there are a number of concerns relating to the use of some of these
products. Vaccines offer a possible alternative to sheep scab control.
Method: Evidence was obtained that P. ovis ingests sheep immunoglobulin.
Mites obtained from the field were cultured on parasite-naive sheep, and
subsequently harvested and stored at -70°C. Extracts were prepared from
mites by methods designed to enrich for integral gut membrane proteins. Two
groups of sheep were hyperimmunised with different fractions of the extract,
then artificially challenged with live mites and monitored clinically and
parasitologically for a period of 6 weeks post infection.
Results: No clinical or parasitological protection was observed despite good
antibody response. Further trials with different fractions are in progress.
Conclusions; It seems likely that the gut antigen approach to vaccination is
not appropriate for P. ovis, probably because the mites do not ingest adequate
concentrations of immunoglobulin. However, on-going research has
identified certain mite enzymes and allergens, a greater understanding of
which and their role in modulating the response to infection may ultimately
lead to a vaccine against this disease.

d.2.03 IMMUNISATION OF RATS AGAINST FASCIOLOSIS
WITH A CYSTEINE PROTEINASE ¢DNA
Kofta, W., Wedrychowicz, H. & Mieszczanek, J.

Department of Parasitology, Warsaw Agricultural University,

Grochowska 272, 03-849, Warsaw, Poland

Background: Fasciclosis causes great economic losses in cattle and sheep
industry. No protective vaccine against the disease exists. A new paradigm of
DNA vaccination have been utilised to solve the problem. Rat is a good
laboratory model for cattle fasciolosis. Cysteine proteinase cDNA was chosen
basing of the relevance of the enzyme in the life cycle of parasite and host -
parasite interactions.

Methods: cDNA of a cysteine proteinase of Fasciola hepatica was amplified
by PCR and cloned into pcDNA 3.1 vector (Invitrogen). Five male and five
female rats were immunised with 50g of recombinant vector diluted in
saline with 0.05% bupivacaine by intramuscular injection. Four weeks later
rats were challenged orally with 40 metacercariae each. Control groups:
injected with empty vector and non-injected were included into experiment.
Seven weeks after challenge rats were euthanised and their livers‘examined
for the parasite burden.

Results: The vaccinated rats demonstrated a high level of protection. The
mean number of flukes in vaccinated females was 1.0+0.2 and in males
0.01+0.0, 74% and 100% worm burden reduction, respectively, in comparison
with controls. The results were statistically significant (p<0.001). The livers
of vaccinated animals, even containing parasites, appeared to be much less
damaged than that of control animals.

Conclusion: DNA vaccination with cysteine proteinase cDNA containing
vector appeared to.be an efficient method to achieve protection against
fasciolosis in rats.This new kind of vaccination seems to be much more
promising than traditional protein one.

d 2 02 Expression of P30, the major surface antigen of Toxoplasma
o= gondii in baculovirus--insect system and the evaluation of
the immune response in mice induced by recombinant P30
Chen, X.G.*, Ma, X.*, Wu, K.*, Shen, S.M.*, Peng, H.J.*, Fung,
M.CH#

*The Department of Parasitology, The First Military Medical University,
Guang Zhou, China and #The Department of Biology, The Chinese
University of Hong Kong

Background: The major surface antigen of Toxoplasma gondii (p30) has been
known to be highly immunogenic in human and animal. We have cloned the
coding sequence of p30 from a Chinese toxoplasma ZS1 strain genomic DNA
and have expressed it in a baculoviral expression system.

Method: The purified recombinant p30 was incorporated into the
immunostimulating complexes (ISCOM). The mice were immunized by
subcutaneous injection of ISCOM containing 0.1, 1, 1.0 u g p30 (per
individual), respectively. Control mice were injected with matrix, 104 g of
Quil A per injection. After 6 weeks, all mice were boosted.

Results: One week after the secondary immunization, the specific antibody
titers in mice immunized with ISCOM ranged from 1:6400 to 1:25600, the
response was related to the immunized dose. The lymphocyte transformation
test show that the ISCOM immunized mice displayed p30-specific proliferative
responses following in vitro stimulation. Eight mice in each immunized and
control group received Ix10* tachyzoites of ZS1 strain administered
intraperitoneally 17 days after the second immunization. Immunized mice
survived longer than the controls, and the mean survival time was dose
dependent.

Conclusion: The present results indicated that the recombinant p30 purified
from baculoviral expression system can stimulate mice to produce effective
protection to Toxoplasma gondii infection.

d.2.04 EPITOPE SPECIFICITIES AND ANTIBODY RESPONSES TO
SYNTHETIC PEPTIDE ANTIGENS IN SHEEP
Woollard, D.J.!, Gauci, C.G.!, Heath, D.D.2 & Lightowlers, M.W.!

1 Molecular Parasitology Laboratory, The University of Melbourne, Princes
Highway, Werribee, Victoria 3030, Australia

2 AgResearch, Wallaceville Animal Research Centre, PO Box 40063, Upper Hutt,
New Zealand

Background: EG95 is a protective recombinant vaccine against hydatid disease in
sheep. The mechanism by which EG95 elicits protection is believed to be antibody
dependent, complement mediated lysis.

Method: Linear, antibody-binding epitope specificities of EG95 were mapped by
reacting sera raised against the recombinant antigen with a set of 25 overlapping
EG95 14mer synthetic peptides. Synthetic peptides of these regions were prepared
as either unconjugated or DT conjugated forms and these were used in
immunisation trials in sheep.

Results: Four immunodominant regions of EG95 were identified. These regions
corresponded to the EG95-derived sequences TETPLRKHFNLTPV (peptide 1),
SLKAVNPSDPLVYKRQTAKF (peptide 2), DIETPRAGKKESTVMTSGSA
(peptide 3) and SALTSAIAGFVFSC (peptide 4). Immunisation with both
conjugated and unconjugated peptides produced specific IgG1 and IgG2 antibodies
in all sheep. Mean antibody titres for conjugated and unconjugated peptide were as
high as 460,000 and 65,000 respectively. Anti-sera raised against both conjugated
and unconjugated forms of all four peptides were reactive with the recombinant
antigen. :

Conclusion: The identification of these immunogenic peptides of EG95 maybe
useful in the development of a synthetic peptide vaccine as a derivative of the EG95
recombinant.
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BIOLOGICAL CONTROL OF SMALL RUMINANT
NEMATODE PARASITES IN THE TROPICS
Chandrawathani, P'.z Jamnah, O'., Waller, P.J2, Héglund, J.2

d.3.01

'Veterinary Research Institute (VRE), Ipoh, Malaysia; 2National Veterinary
Institute, Uppsala Sweden; > SWEPAR, SLU, Uppsala, Sweden

Background: Nematode parasites are a major problem for sheep and goat
farmers in Malaysia. Control has relied on the intensive use of anthelmintics and
as a consequence, high levels of resistance to these drugs have now been reported.
Alternative methods of parasite control are now an urgent priority.

Method: During 1997-1998, approximately 1,000 faecal samples from a range of
livestock species were screened for the presence of nematode-trapping fungi.
Arthrobotrys spp. was commonly found and has been tested for its ability to
control Strongyloides papillosus which is an important parasite problem of pen
reared young ruminants. Recently an isolate of Duddingtonia flagrans has been
successfully made. This is the first report of an Asian isolate of D. flagrans,
which is being extensively evaluated as a potential biological control agent of
nematode parasites of livestock, in the temperate regions of the world.

Results: Studies are underway to determine the effectiveness of these fungi to
control the range of important nematode parasites of sheep and goats.
Investigations are also in progress to determine optimal methods for the
production of fungal material and for practical means of deployment.
Conclusion: Studies to date show that exploiting the nematode trapping
properties of certain micro-fungi offers great promise in the control of the free-
living stages of nematode parasites of small ruminants in Malaysia. Also, the
means by which these fungi can be used is well suited to the way in which sheep
and goats are reared in this country, whereby they are housed at night and offered
feed supplemexitation.

d.3.03 EFFICACY OF DUDDINGTONIA FLAGRANS ON
INFECTIVE LARVAE IN SHEEP FECES
Pefia, M.T.", Miller, J.E.!, Gillespie, A.? & Barras, S.R.' Louisiana
State University', Baton Rouge, Louisiana USA & Chr. Hansen
Biosystems?, Horsholm, Denmark.
Nematode infection, specifically Haemonchus contortus is a serious constraint for the
sheep industry worldwide. Development of anthelmintic resistance and increasing
concern about the impact of anthelmintic use, dictate the need for alternative control.
Using biological products such as the nematode trapping fungus Duddingtonia
flagrans to reduce pasture contamination is such an alternative. Two trials were
conducted to determine the efficacy of D. flagrans in reducing infective larvae in
feces. The 1% trial was to determine the dose effect of D. flagrans in reducing
infective larvae in feces with a relatively consistent fecal egg count (FEC). Eighteen
ewes ‘were dewormed to remove existing infections and randomly assigned to 6
treatment groups. Ewes in the 6 treatment groups were given 5 x 10*, 10%,2.5 x 10°,
5 x 10%, 105, and no (control) spores of D. flagrans per kg of body weight mixed in
feed for 7 days. Fecal samples were collected daily from these and from donor ewes
(FECs ranged from 5,900-20,150 EPG). Feces from individual treated ewes was
mixed with an equal amount of donor ewe feces and cultured. Across dosages and
days, percent reduction of infective larvae (predominantly H. contortus) ranged from
81.6%-99.5%. The 2™ trial was to determine the efficacy of D. flagrans at the dose
of 10° spores per kg body weight on infective larvae from lambs with variable and
very high FECs. Twenty lambs were paired from lowest to highest FEC and 1 of each
pair was randomly assigned to either treatment or control. Treatment lambs were fed
spores mixed in feed for 7 days. Feces were collected daily for FECs and cultures.
FECs ranged from 17,000-135,000 EPG during the trial. Across days, the percent
reduction of infective larvae (predominantly H. contortus) ranged from 65.9%-
99.7%. Results of these trials show that the nematode trapping fungus D. flagrans is
highly effective in reducing infective larvae in sheep feces. The use of such
biological products is a promising aid in nematode control especially when
anthelmintic resistance is present.

d_3_02 EFFECT OF DELAYED DEPOSITION OF
DUDDINGTONIA FLAGRANS ON SHEEP PARASITIC
LARVAE ON PASTURE - A PLOT STUDY.
Faedo M., Larsen M.}, and Thamsborg S.M."?
‘Danish Centre for Experimental Parasitology & Department of Animal
Science and Animal Health; The Royal Veterinary and Agricultural University, DK-1870
Frederiksberg C, Denmark

Background:Field trials conducted in Denmark have demonstrated the
successful application of Duddingtonia flagrans to control parasitic nematode
larvae of livestock. This trial Was designed to examine the effect of D. flagrans
spores on free-living larvae of sheep parasitic nematodes on pasture.

Method: The trial was devided into 2 deposition times, July and August, in
which 3 treatments were investigated: A- faeces collected from naturally infected
sheep; B - faeces from infected sheep fed D. flagrans chlamydospores; C - faeces
collected from infected sheep followed by faeces from “worm-free” sheep fed
D. flagrans chlamydospores deposited 2 weeks after the initial deposition.
Pasture was sampled every 2 weeks after deposition, for a total of four sampling
times per deposition period. An additional sample was collected 1 month after
the 4* sampling. The number and species of infective larvae present on pasture
was determined.

Results: Only very few trichostrongylid larvae were found on pasture plots of
treatment B compared to treatment A. Treatment C showed no.difference from
treatment A, although there seemed to be a delayed effect, indicated by
differences observed 3 months after deposition.

Conclusion: D. flagrans spores germinate in faeces and trap hatching parasite
larvae but do not appear to grow into the surrounding soil. This suggests that
D. flagrans will'not effect hatching parasite larvae in faeces deposited prior to
administration of the biocontrol agent.

d.3_04 EFFICACY OF TWO ISOLATES OF THE NEMATODE-
TRAPPING FUNGUS DUDDINGTONIA FLAGRANS AGAINST
DICTYOCAULUS VIVIPARUS LARVAE ON PASTURE
Fernéndez, S.', Larsen, M.!, Nansen, P.!, Grenvold, J.!, Henriksen,
S.A.\, Bjermn, H. !, Wolstrup, J.!

! Danish Centre for Experimental Parasitology, Royal Veterinary and Agricultural
University, DK-1870 Frederiksberg C, Denmark

Background: A laboratory dose-titration assay demonstrated that the isolates CI3
and Troll A of Duddingtonia flagrans significantly reduced the number of
Dictyocaulus viviparus and Cooperia oncophora L; in faecal cultures. Two plot
trials-were carried out to confirm this effect under natural conditions.

Method: Artificial faecal pats containing D. viviparus L, and C. oncophora eggs
plus one of the two fungal isolates were deposited twice on pasture plots and the
herbage around the pats was sampled periodically. The pats were recovered after
one month to determine the faecal degradation.

Results: The herbage sampling showed a reduced transmission of gastrointestinal
as well as lungworm larvae (77 to 100% and 34 to 80%, respectively) around pats
containing fungus. The transmission of C. oncophora larvae, but not D. viviparus,
was clearly affected by the climatic conditions during both trials. Determinations
of wet and dry weight plus organic matter content of the pats showed no differences
between the fungus-treated and non-treated control pats, indicating that the addition
of the fungus did not affect the faecal degradation.

Conclusion: The present study is the first report of the activity of nematode-
trapping fungi against D. viviparus under natural conditions. These results call for
further reseasch in this area.
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d_4.01 EXPERIMENTS ON THE CONTROL OF COSTIA NECATRIX
Rydlo, M.

Bundesinstitut fiir Fischereibiologie, Scharfling 18,
A-5310 Mondsee.

Background: Costia nexatrix is a host-non specific
protozoan parasite (Cl. Flagellata), economically
important in trout- and carp culture.

Method: Experiments were performed with fingerlings
of rainbow trout (Oncorhynchus mykiss). Tested for
efficiency were sodiumchloride (NaCl), formalin (37%
formaldehyd), calcium hypochlorite (CaOC12) and
potassium permanganat (KMNO4). After treatment fish
were kept for several weeks in running water and
mortalities were compared.

Results: Optimal results were obtained by use of
formalin 20 ppm 24h, but even treatment with only

2 ppm 24h showed a distinct reduction of mortalities.
Use of NaCl gave optimal results with 1,5% for 6h.
Use of CaOCl2 2 ppm 2h gave psitive results, while
treatment with KMNO4 proofed to be ineffective.
Conclusion: Treatment of Costiasis in tanks and small
ponds is probably performed optimal by use of formalin,
In large ponds (carp ponds) the optimal alternative
is calziumhypochlorite.

d.4.03 PHAGOCYTOSIS OF PANCEARS RODLET CELLS BY
IMMUNE CELLS OF INFECTED PHOXINUS PHOXINUS
Dezfuli', B, S., Simoni', E. & Manera’, M.

'Department of Biology, University of Ferrara, Via Borsari, 44100 Ferrara,
haly; 1 Faculty of Veterinary Medicine, University of Teramo, 64020, ltaly
Background: Rodlet cells have been described in different organs of
freshwater and marine teleosts and were thought to-be protozoan parasites by
some authors. On the other hand, the view that rodlet cells are integral
constituents of fish epithelia is supported by many researchers. The structure
and distribution of rodlet cells has lead to speculation regarding their function.
Methods: This investigation was carried out on cestode - parasitized and
uninfected specimens of minnow, Phoxinus phoxinus (L.) collected by
electrofishing from a stream in province of Padua (North Italy). Digestive tract
and associated organs were isolated from the rest of the body and processed for
light and electron microscopy.

Results: Observations with light and electron microscopy showed that the
rodlet cells occurred in the intestine, liver and pancreas of minnows. In this fish
a high number of rodlet cell was encountered in pancreas of fish infected with a
cestode, mainly in its periphery. In many instances rodlet cells were detached
from the pancreas and were observed near the visceral peritoneum. Likely, all
the rodlet cells found in the peritoneum were phagocytized by minnow immune
cells (e.g. phagocytes) and appeared to have damaged capsules, altered nuclei
and no organelles.

Conclusion: The rodlet cells undergo a turn-over involving the phagocytes. In
reference to the structure and function of the pancreas, this mode of discharging
the “old rodlet cells” most likely developed to protect the organ itself from the
autolysis.

d.4.02 THEEVALUATION OF A PARASITE INDEX IN THE
OLIFANTS RIVER SYSTEM
Watson, R.M. & Avenant-Oldewage, A.

Department of Zoology, Rand Afrikaans University, P.O. Box 524 Auckland
Park, 2006, Republic of South Africa.

At the previous WAAVP conference held in the Republic of South Africa, an
oral presentation was given regarding the use of fish parasites as indicators of
aquatic heavy metal pollution. This parasite index was developed from a fish
health assessment index, which provides a means of statistically comparing the
health of various fish species in different water bodies. Preliminary results
indicated a distinction could be made between polluted and less polluted
locations using this newly developed parasite index. To indicate the accuracy of
these results a follow up study was carried out at the same two locations in the
lower Olifants River catchment, South Africa, with an additional two locations
in the upper Olifants River catchment being analysed.

As was found with the pilot study, parasites were good indicators of
environmental health. Ectoparasites and endoparasites were evaluated separately
and it was found that at highly polluted sites, ectoparasite numbers decreased
and endoparasite numbers increased.

Various fish species were used during these comparisons, namely, Clarias
gariepinus, Oreochromis mossambicus and Labeo rose, representing different
trophic niches. During the pilot study it was determined that hardy fish provided
the better indication of environmental health, which lead to the use of C.
gariepinus, Q. mossambicus and Barbus marequensis during the follow up
study. On the whole the omnivorous C. gariepinus provided the best results.
Analysis of heavy metal concentrations in water, sediment and fish tissue, using
atomic absorption spectrometry, substantiated results obtained using the parasite
index. There was a good correlation between parasite loads and heavy metal
values at all four sample sites. :

dl.4.04 ACTUAL AND POTENTIAL PARASITE PROBLEMS
IN THE MARICULTURE OF COD
MacKenzie!, K., & Hemmingsen,2 W,
IDepartment of Zoology, The University of Aberdeen,

Tillydrone Avenue, Aberdeen AB24 3TZ, Scotland, U.K.
2nstitute of Biology, University of Tromsg, N-9037 Tromsg, Norway.

This paper reviews the information published to date on parasite
problems in cod mariculture and anticipates problems which are likely
to arise in the future. For parasites with direct single-host life cycles,
such as protozoans and monogeneans, the rate of transmission is
greater the denser the population, so they are likely to be the most
troublesome. Parasites with indirect life cycles, such as most helmjnths
and somie crustaceans, can persist in a farmed population only if the
otherhosts necessary for the completion of their life cycles ar¢ present
in the immediate vicinity of the farm site and are available for the cod
to feed on.

Parasites which are already known as pathogens of cod held in
captivity are the monogeneans Gyrodactylus spp. and the copepod
Lernaeocera branchialis. Potentially problematic species are the
protozoans Loma morhua, Trichodina spp. and Spironucleus torosa,
the myxosporean Kudoa thyrsites and the copepod Caligus elongatus.
Metacercariae of the digenean Cryprocotyle lingua and larval
ascaridoid nematodes can cause spoilage and render infected fish
unsaleable.

We recognise three main routes through which parasites can gain
access to farmed cod: 1) with previously infected wild cod caught for
stocking purposes; 2) from local wild populations via free-living
transmission stages; and 3) by eating infected food items, either
provided or as prey organisms entering the cages.
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PATHOLOGICAL LESIONS ASSOCIATED WITH
COMMON HELMINTHS IN FREE RANGE CHICKENS
iMagwisha, H. B ; 'Kassuku, A. A_; ’Kyvsgaard, N. C.; Permin,
A. and *Maselle, R. M.

d.5.01

'Dept of Vet. Microbiology and Parasitology, *Dept. of Vet. Pathology, Sokoine
University of Agriculture, Morogoro, Tanzania 2 Royal Veterinary and Agricultural
University, Bilowsvej 13-1870 Frederiksberg C , Denmark

Background: Pathological lesions caused by common helminth parasites of poultry and
their implications were studied in free range chickens.

Methods: Body conditions of 200 carcasses were assessed. All gastrointestinal tracts from
100 growing and 100 adult free range chickens of both sexes were collected and examined
for helminth infections and their associated lesions.

Results: Most of the carcasses were emaciated. Proventriculi that were infected by
Tetrameres americana appeared anaemic and slightly swollen while those infected by
Dispharynx nasuta were pale, hardened, and swollen to almost twice their normal size.
Moreover, proventriculi infected by both T. americana and D. nasuta were tremendously
swollen and macerated. In addition, 9.1% of small intestines infected by Raillietina
echinobothrida had nodules while the caeca that were heavily infected by Heterakis
gallinarum had thickened walls and submucosal nodules. Histological examinations of
tissues infected by D. nasuta, R. echinobothrida and H. gallinarum showed cellular
infiltration. Proventriculi that were infected by both T. americana and D. nasuta showed
formation of cellular girdles, hydropic degeneration of the glandular epithelial cells,
necrosis of the glands, widened lobules and eosinophilic inclusion bodies in the glandular
epithelial cells, whereas the submucosal glands were thrombosed, hyperplastic and with
microminiature damage.

Conclusion: In general, the knowledge on the pathophysiology and deleterious effects
caused by these helminth parasites is scanty, it is therefore recommended that further
studies should be conducted.

Acknowledgements: The authors are grateful to DANIDA for the financial support.

d.5.03 THE EFFECT OF HELMINTHOSIS ON WEIGHT GAIN
IN TRADITIONAL CHICKENS.

ZIELA, M, PHIRI, L G. K. AND MASUKU, M.

School of Veterinary Medicine, Department of Clinical Studies, Box 32379,
Lusaka, Zambia. ’
Background: A study on the effects of helminthosis on the weight gain of
traditionally reared chickens was conducted in Shibuyunji village, Mumbwa
District, Zambia. ) ‘

Method: A total 6f 100 chickens were selected from around the village with
two groups having 25 birds each serving as the treatment and control
groups. On day zero (0), Levamisole (25% m/v) was administered to the
treatment group at a single dose of 6ml/SKg. The groups were then weighed
weekly for 15 weeks. :

Results: There was a mean weight gain (grams) of 594.3 + 67.4 in the
control group and 706.2 £ 45.5 in the treatment group. The mean worm
burden from the control group and the treatment group was 101.4 + 6.8 and
23.2 % 3.4 respectively. There was no significant difference in weight gain
between the two groups (p = 0.1727) however there was a negative
correlation between the live weight and the worm burden in the individual
chickens in the control and treatment groups (-0.874, R-Squared=0.764 and
-0.808, R-Squared = 0.653 respectively).

Co'nclusion: Although there was no significant difference in the mean
weight gain between the two groups, the chickens in the treatment group
had a higher mean weight gain than the controls. There is evidence from the
negative correlation that the higher the worm burden in individual chickens
the less'there weight gain capacity. '
Acknowledgement: We would like to thank the ENRECA-Livestock
Helminthology Research Project (DANIDA) for the financing the study.

d.5.02 MALE BEHAVIOUR AND MALE HORMONES IN
ASCARIDIA GALLI INFECTED HENS
Roepstorff', A, Norgaard-Nielsen,G., Permin’, A & Simonsen’,H.B.

1Danish Centre for Experimental Parasitology and “Department of Animal Science
and Animal Health, The Royal Veterinary and Agricultural University, Biillowsvej
13, DK-1870 Frederiksberg C, Denmark.

Background:Infections with Ascaridia galli are common in hens in deep-litter,
free-range-and organic production systems and observations have indicated that
the infections may increase cannibalism and perhaps-male behaviour.

Method: Two groups of 15 young Lohman Brown hens were weekly inoculated
orally with 500 A.galli eggs per animal for 12 weeks, while 2 comparable groups
were uninfected controls.Behavioural observations were carried out by focal
animal observations of 6 hens per group and male behaviour was recorded for all
individuals. Individual sera were analysed for testosterone at slaughter.

Results; The inoculated hens had 9.8+8.4 worms (%+SD) at slaughter, while no
worms were found in the controls. Cannibalism was not observed, however, the
A.galli infected hens had increased frequency of male behaviour, including mating
and aggression, and a significantly increased levet of testosterone (0.117+0.120
ng/ml) compared to the controls (0.036+0.037 ng/ml) (p=0.0014).

Conclusion: The influence of A.galli on male hormones and thus egg production
should be considered.

Acknowledgement: The experiment was supported by the Danish Environmental
Research Programme, Project I-5 in the programme on Strategic and basic re-
search into organic farming systems.

d.5.04 DERMANYSSUS GALLINAE: SEASONAL DYNAMICS
AND SPATIAL DISTRIBUTION
Nordenfors, H., Hsglund, J. & Uggla, A.

Department of Parasitology (SWEPAR), National Veterinary Institute and
Swedish University of Agricultural Sciences, P. O. Box 7073, §-750 07
Uppsala, Sweden

Background: The haematophagous poultry mite, Dermanyssus gallinae, is
known to be more common in alternative floor housing systems than in
conventional battery cages, and since the Swedish animal welfare legislation
implies a ban of the latter, problems due to mites are expected to increase.
Method: Traps made of corrugated cardboard were used to follow
population levels of D. gallinae in an aviary system (Oli-Voletage), along
with meteorological data, during 6 flock cycles at 2 commercial egg-
producing farms between 1994 and 1997.

Results: After their first appearence in the poultry house, equilibrium level
of mites was reached in 4-5 months. Increased mite populations during
summer and decreased populations during winter was observed. In an
analysis of spatial distribution of the mites in the poultry house a difference
was noted vertically. There was a correlation between mite numbers and
resting sites for the hens. This differed between hybrids.

Conclusion: Populations of D. gallinae fluctuate depending on season, and
the mites seem to gather on tiers where most of the hens are resting at night.
Acknowledgement: This study was financially supported by the Swedish
Farmers” Foundation for Agricultural Research and by the Swedish National
Board of Agriculture.
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e.1 .01 PARASITES IN PIGS IN THE UPPER EAST REGION
OF GHANA
Permin’, A., Yelifari?, L., Bloch®, P, Steenhard', N,
Hansen', N.P. & Nansen’, P.

! Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C., Denmark.
? Medical Field Unit (Disease Control Unit), P.O. Box 48, Bolgatanga, Ghana.
? Danish Bilharziasis Laboratory, Jaegersborg Allé 1D, DK-2920
Charlottenlund, Denmark.

Background: The pig population in Ghana consists of almost 400.000 pigs,
reared in small semi-commercial systems in peri-urban and rural areas. Among
diseases, parasitic infections are, apart from African Swine Fever, estimated to
be the most important in domestic pigs in tropical and sub-tropical areas. No
studies have been carried out in Ghana to determine the parasite burdens of
scavenging pigs.

Method: In total 259 faecal samples and 60 live pigs were examined for the
presence of ecto-, endo- and haemoparasites.

Results: All live pigs had endoparasites and 91 % excreted parasite eggs; The
clinical examinations revealed ectoparasites on 78,3% of the animals and 23,3
% had haemoparasites. Among a range of parasites also Cysticercus
cellulosae, Sarcocystis spp. and possible hydatid cysts were recovered.
Conclusion: The results show that parasite prevalences in local cross-bred
pigs in the Upper East Region of Ghana are high and there is a high risk of
zoonotic infections.

Acknowledgement: His Royal Highness Prince Frederik of Denmark is
acknowledged for the financial support of the study as well as The Royal
Veterinary and Agricultural University and the Danish National Research
Foundation

e.1.03 EPIDEMIOLOGICAL STUDIES ABOUT ASCARIOSIS IN
IBERIAN PIGS

Reina, D.; Serrano, F.; Frontera, E.; Pérez, J.E.; & Navarrete, L.

Parasitology and Parasitic Diseases, Faculty of Veterinary, University of
Extremadura, Avda. Universidad, s/n, Caceres, Spain.

Background: Ascaris suum is the most common and frequent parasite helminth
in outdoor production systems of Iberian Pigs in the southwest of Spain. For this
reason, we planned an epidemiological study to know the reality of this
parasitation.

Methods: In different slaughterhouses of Extremadura, eigthy Iberian Pigs were
studied to compare the presence of worms in the small intestine, faecal egg
counts and IgG antibodies. Different organs and sera of this Iberian Pigs were
analized. First ones by necropsy while sera were tested by ELISA test against
somatic antigens (oesophagus, cuticle, uterus, ovary and body fluid) and
excretory-secretory antigen from adult worms.

Results: Evidence of Ascaris presence in the small intestine was found in 48,75%
of all Iberian Pigs. The 43,9 % of them were coprologically false-positive and the
28,2 % were coprologically false-negative. The percentage of positivity by ELISA
test was very high in all analized Iberian Pigs for all antigens; 100 % antigens
from oesophagus, cuticle and ovary; 92,3 % for body fluid antigen and 89,74 %
for uterine and excretory-secretory antigens. A high correlation was observed
among ELISA results obtained with the different antigens. However, OD was not
correlated with the presence and number of intestinal worms or dscaris suum
eggs. In fact, the mean OD for all antigens was lower and some times negative
for the Iberian Pigs with intestinal worms than in the remaining pigs.
Conclusions: Most of analized swine sera were positive by ELISA demonstrating
the extremelly high contact beetwen Ascaris suum and Iberian Pigs in the outdoor
production system in Extremadura region (Spain).

Acknowledgment: The study was supported by the Comision Interministerial de
Ciencia y Tecnologia of the Spanish Goverment (Project AGF96-0557).

e.1.02 ASCARIS SUUM: SEASONAL EGG DEVELOPMENT
RATES IN A SASKATCHEWAN PIG BARN. ’
Wagger', B. and Polley', L.

Department of Veterinary Microbiology, University of Saskatchewan, 52
Campus Dr. Saskatoon, SK. Canada, S7N 5B4.

Background: Ascaris suum eggs are not infective when passed in pig feces
bui must undergo a period of development in the external environment. This
development, to the infective second farval stage (L2), is affected by a number
of factors including temperature and humidity. This study investigated the
effects of seasonal temperature variations on the rate of development to
infectivity of A. suum eggs under western Canadian climatic conditions.
Method: Flasks containing a suspension of 4. suum eggs were placed inside a
pig barn located near Saskatoon, Saskatchewan, Canada at monthly intervals
from July 1997 to July 1998. Eggs from each flask were monitored weekly
for development to the infective larval stage. Infectivity of eggs was
confirmed using a mouse bioassay.

Results: Development to the infective stage took three to four weeks in the
summer when in-barn temperatures were similar to the external ambient
temperature. Fall, winter and early spring egg development took longer as in-
barn temperatures were cooler. Mid-winter egg development took as long as
11-12 weeks. The in-barn mean temperature during this period was
approximately 17°C, close to the development threshold of 4. suum eggs.
Conclusion: Results from these experiments may assist in developing more
efficient control measures for A. suum, combining both properly timed
anthelmintic treatments and properly timed barn cleaning procedures.
Acknowledgements: The assistance of Hoechst Roussel Vet, the
Saskatchewan Agriculture Development Fund and Saskatchewan Pork
International is gratefully acknowledged.

e.1.04 HELMINTI TRANSMISSION IN PIGS ON PASTURE IN
RELATION TO P1G BEHAVIOUR
Wendt'?, S, Mejer'?, H., Thomsen'?, L. E., Roepstorif', A. &
Hindsbo?, O.
!Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark.
?Depariment of Population Biology, Zoological Institute, University of
Copenhagen, Universitetsparken 15, DK-2100 Copenhagen @, Denmark.
Background: The increased intercst in outdoor pig production calls for better
understanding of the relationship between helminth transmission and the
behaviour of grazing/rooting pigs.
Method: The influence of individual pig behaviour and rank in the flock
hierarchy on the uptake of 4scaris suum, Trichuris suis and Oesophagostomum
dentatum from 5 contaminated pastures were studied in 75 pigs in ‘96. Faecal
deposition on the pastures was estimated. The level of geophagia was estimated
in a total of 125 pigs in ‘96 and ‘97 using the same pastures.
Results: The high level of geophagia showed a highly significant variation
between pigs (p=0.0001), and a positive correlation was found between the
level of geophagia and intestinal worm burdens of T. suis (p<0.05), but not for
A. suum or O. dentatum. Neither rank nor frequency of suspected risk
behaviour (snout in contact with soil, grass, mud or latrine) were significantly
correlated with egg excretion, worm burdens at slaughter, or antibodies against
A. suum. Selective defecation resulted in an unevenly distribution of
eggs/larvae on the pasture.
Conclusion: The individual level of geophagia was correlated with T. suis
worm burden, while frequency of risk behaviour and social rank did not
influence infection levels significantly, which may possibly be explained by the
complex host-parasite relationships.
Acknowledgement: The study was funded by The Danish National Research
Foundation and The Danish Environmental Research Programme.
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e.1.05 DICROCOELIOSIS IN SHEEP & GOATS IN N. GREECE
Sotiraki’, S., Himonas’, C. and Leontides, L.
1L ab. of Parasnology & Par. Diseases, Vet. Faculty, Aristotle
University, Greece - - Dept. of Epidemiology & Animal Production
Economics,Vet. Faculty, University of Thessaly, Greece.
Background: Dicrocoelium dendriticum is found in the bile ducts mainly of
sheep and goats causing a chronic disease. The prevalence of infection may be
significant but clinical signs in most instances are absent. Condemnation of
livers at slaughter as well as declined performance and growth rate of the
infected animals may cause important economic losses. The aim of this study
was to estimate the prevalence of dicrocoeliosis in a sample of sheep and goats
in N. Greece. Methods: Samples were collected from 6 different abattoirs in N.
Greece and from 938 animals (486 sheep and 452 goats). The liver of each
animal was inspected and a faecal sample as well as a sample from the bile was
obtained. The adult trematodes from each liver found infected were collected, by
a perfusion technique, and counted. The faecal samples were examined using the
mod. McMaster technique and the bile samples using simple sedimentation.
Results: The prevalence of infection based on liver inspection was 59.9%
(95%CL: 55-64%) in sheep and 63.7% (59-68%) in goats. Based on faecal
examinations the prevalences were 49.1% (44.7-53.5%) and 18.2% (14.6-
21.7%) for sheep and goats, respectively. The prevalences estimated after bile
examination were 80.6% (77-84%) for she~p and 76.9% (73-81%) for goats. The
mean parasitic burden of sheep was 1506.6- iiver flukes (range: 10-15540 per
liver). In contrast the mean burden in goats was 532.2 liver flukes (range: 10-
4400 per liver). The average number of adult parasites per liver is higher
(P<0.0001) in sheep than in goats, The estimated prevalences of infection after
bile examination were higher (P<0.0001) than those after faecal examination in
both species. Conclusions: Sampled sheep and goats were highly infected with
D.dendriticum. The prevalences of infection at meat inspection were similar in
both species. The sheep had heavier parasitic burden than goats. The most
sensitive method for diagnosing the disease is bile examination. Faecal
examination for D. dendriticum eggs has been proved to be unreliable.

e.1.07 RESILIENCE OF SECOND GRAZING SEASON
CATTLE TO PARASITIC GASTROENTERITIS.
Eysker.M., Boersema, J.H., Kooyman, F.N.J. & Ploeger,
H.W.
Department of Parasitology & Tropical Veterinary Medicine, Utrecht
University, P.O. Box 80.165, 3508 TD Utrecht, The Netherlands.
Background: Epidemiological studies on 100 farms in the Netherlands
indicated poor resilience of yearling dairy cattle to parasitic gastroenteritis
when they had been exposed to low infections in the first grazing season.
However, field studies on the subject yielded variable results. Therefore, the
effect of different exposure to nematodes in the first grazing season on
resilience to parasitic gastroenteritis in the second grazing season was
evaluated in a grazing experiment at Utrecht University.
Method: Four groups of 6 yearling cattle were grazed together as one herd
from April to October 1998 and parasitic infections and weight gain were
monitored. Exposure to nematode infections in the first year had been
moderate (G1), low (G2), very low (G3) and negligable (G4).
Results: Pasture infectivity, as measured by pasture larval counts and tracer
worm counts, remained low to very low until the end of August but in
September and October high pasture infectivity developed. Faecal egg
counts remained low in all 4 groups throughout the grazing season, though
the increased pasture infectivity in autumn resulted in slight increases in
EPG. In Gl and G2 virtually only O. ostertagi larvae were found in faecal
cultures but in G3 and G4 C. oncophora was also present. Weight gain in
the second grazing season was highest in G1 and G2.
Conclusions: Despite low faecal egg counts high pasture infectivity can
build up on pastures grazed by yearling dairy cattle. Furthermore, resilience
to parasitic gastroenteritis of yearling cattle indeed is influenced by
nematode exposure in the first year.

e.1.06 ORIGIN AND OVERWINTERING SURVIVAL

OF CATTLE PARASITES IN SWEDEN

Dimander’, $.0., Hoglund', J. & Waller?, P.J.
' SWEPAR, SLU, Uppsala, Sweden; 2SVA, Uppsala, Sweden.
Background: The origin of over wintered bovine infective larvae in Scandinavia
is open to some speculation. The only investigation in Sweden was conducted in
1974 and showed prolonged survival. In our study, estimates of the relative
contribution of infective larvae on pasture at tum-out were made, derived from
faeces of grazing cattle deposited at different times during the previous year.
Method: Faeces from parasitized grazing cattle were deposited on a bird proof
pasture area on 7 occasions with 3 weeks interval throughout the grazing season
as 12 artificial 400g dung pats. Half the plot was protected from snow cover. The
following spring, pasture and soil samples were taken from a circular area (diam.
28cm) centred immediately over the deposited dung pats. Larval recovery was
conducted by sedimentation from which 2 subsamples were examined to identify
and differentiate between parasitic and saprophytic nematodes.
Results: Larvae from pasture and soil were recorded from all periods of dung pat
deposition. The highest number, relative to egg count, was recovered from the
mid third of the grazing season. Less larvae was found in soil than on herbage.
Conclusion: Faecal contamination throughout the entire grazing season
contributes to available infective larvae at the time of tum-out the following year.
However, mid-third season contamination appears to be relatively more
important. The upper layer of soil was also found to be a substantial reservoir for
infective larvae. Snow was only transient during the winter, therefore the effects
of extended snow cover could not be assessed.
Acknowledgement: This work was financially supported by the Swedish
Council for Forestry and Agricultural Research (SJFR).

e 1 08 NEMATODE PARASITES OF ADULT DAIRY CATTLE IN THE
NETHERLANDS
F.H.M. Borgsteede, J. Tibben, J.B.W.J. Cornelissen and C.P.H.
Gaasenbeek, Institute for Animal Science and Health (ID-DLO),
P.0O. Box 65, 8200 AB Lelystad, the Netherlands

Over a period of one year, from November 1997 to October 1998, abomasa,
blood and faecal samples were collected from 126 dairy cows for
examination of nematode infections. Of these, 113 had a grazing history and
were suitable for the study. Most faecal cultures were positive (88.5%]).
Ostertagia larvae were most frequent {97 %), followed by Trichostrongylus
{29%), Oesophagostomum (23%), Cooperia punctata {20%), C. oncophora
(49%), Haemonchus (2%) and Bunostomum (1%]). The geometric mean of
the EPG was 2.4. Worms were found in 108 abomasa (96%]). In all 108,
Ostertagia was found (100%). 7. axei was seen in 47 abomasa (42%). The
geometric mean of the total abomasal worm counts was 1743 and of
Ostertagia 1615. Almost all male worms were O. ostertagi. Occasionally, a
few Skrjabinagia lyrata were seen. Inhibited stages (EL-4} were particularly
present during the winter months (max. 91.5% in December} and lowest in
October {3.3%). Worm burdens were highest in old cows (> 10 years) and
young cows {< 3 years). The highest number of worms was 99,800 with
86% EL-4. Eighty-six cows {76%) had a low to moderate (100-10,000) and
22 cows {20%) a high total worm burden. Ostertagia-specific antibodies
were highest in late summer and autumn and lowest in spring and early
summer. The same pattern, although less pronounced, was observed for
serum pepsinogen values.

Two calves excreted larvae of Dictyocaulus viviparus, while 7 (6%) had a
positive titre for specific antibodies directed against lungworm.
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e_2_01 PHARMACOKINETICS OF MACROCYCLIC LACTONES IN
FAT AND LEAN P1GS
Craven, J."%. Bjorn. H.2, Hennessy, D.*, Friis, C 2, & Nansen, P

1 Danish Centre for Experimental Parasitology, RVAU, Frederiksberg, Denmark
2 Institute of Pharmacology and Toxicology, RVAU, Frederiksberg, Denmark.

3 Danish Veterinary laboratory, Copenhagen, Denmark

4 CSIRO McMaster laboratory, Blacktown, NSW, Australia

Background: Macrocyclic lactones are widely used anthelmintics in swine.
Although moxidectin (MOX) is about 100 times more lipophilic than ivermectin
(IVM) both drugs are distributed in bodyfat, this fat-drug complex then acts as a
reservoir from which the drug is progressively released. This study examined if
the body condition of the pig could influence the disposition of MOX or IVM.
Method: Fat' and lean’ lines were established using 2 different diets. Animal
liveweight and backfat thickness were determined weekly to monitor the
difference in body condition. Plasma samples were taken at regular intervals until
day 40 following intravenous or subcutaneous (s.c.) injection of IVM or MOX at
the recommended dose (300ug/kg). Fat samples were taken 3 days and 3 weeks
after s.c. injection.

Results: Liveweight and backfat measurements confirmed that the two groups of

animals had different body conditions. For MOX the ‘lean’ group had higher rates

of exchange between plasma and fat than the ‘fat’ group, but there were no
differences between groups for IVM. Despite similar concentrations of IVM in
fat at 3 days the concentration was about 10 times lower in the ‘lean’ group after
3 weeks for both backfat and omental fat. The concentration of MOX in backfat
and omental fat in the ‘lean’ group was about half the level of the ‘fat’ group.
Conclusion: The quantity of lipid stored and/or the rate of lipid tumover could
effect the availability, and therefore the efficacy of macrocyclic lactones.

e.2.03 PHARMACOKINETICS OF RICOBENDAZOLE AFTER
ITS INTRAVENOUS, SUBCUTANEQUS,
INTRAABOMASAL AND INTRARRUMINAL
ADMINISTRATION IN CALVES. ’

Formentini E, Mestorino N, Turic E, Pesoa J, Colantonio M, Barragan M,
Errecalde J.
Citedra de Farmacologia. Facultad de Ciencias Veterinarias. Universidad
Nacional de La Plata. CC 296 (1900) La Plata. ARGENTINA.

Background: Injectable ricobendazole (RBZ) has been introduced into the
argentine market a few years ago. This experience represents the first time that
a benzoimidazolic agent is injected. Some RBZ characteristics are presented
here.

Method: RBZ solution was administered to six Holando Argentino calves by
the intraveous (IV), subcutaneous (SC), intraabomasal (IA) and intrarruminal
(IR) routes at 7,5 mg/kg /w. Plasma samples were obtained. And RBZ and
albendazole sulfone (ABZSO2) were determined chromatographically.
Pharmacokinetic analysis was performed.

Results: Areas under the curves (AUC) after IV and IA administrations were
larger than after SC and IR administrations. Half life of elimination (T ¥ 8)
and mean residence time, resulted shorter after IV and IA administrations
respect SC and IR. ABZSO2 AUCs did not show any statistically significant
difference between the different routes of administration.

Conclusion: After IV and IA administrations high and transient concentrations
were obtained. The IR administration prolongs the persistence of RBZ and
ABZSO02 in the body, probaly because of some “reservoir effect”. The SC
administration gives rise to a plasma profile statistically similar to that
obtained after IR administration. This is attributed to slow liberation from the
administration site.

e.2.02 THE KINETIC DISPOSITION OF DORAMECTIN IN SHEEP
Hennessy', D.R., Page?, S. W. & Gottschall’, D.

1CSIRO Animal Production McMaster Laboratory Locked Bag No 1, Delivery
Centre Blacktown NSW 2121 Australia 2 Pfizer Animal Health, West Ryde.
Australia. *Pfizer Animal Health, New York, USA.

Background: The pharmacokinetic behaviour of Doramectin (DOR) has been
reported in the peripheral plasma of sheep but there is no information
describing the kinetic disposition of DOR in fluid and particulate digesta
throughout the gastrointestinal tract nor of the secretion of DOR in bile.
Method: Sheep were surgically fitted with a re-entrant bile cannula and
sampling cannulae in the ramen, abomasum and terminal ileum. DOR,
containing "H}-DOR, was administered (150pg/kg) intraruminally (IR) and
intravenously (IV) and the behaviour of radiolabelled products determined in
the cannulated compartments as well as plasma, urine and faeces.

Results; IR administered DOR extensively associated with rumen particulate
digesta, the flow rate from the rumen extending DOR presence in the
abomasum. Virtually no IV administered DOR was secreted into the rumen or
abomasum. After absorption into the bloodstream, about one quarter of the
IR administered dose was secreted in bile with approximately 20% of biliary
metabolites being enterohepatically recycled. The proportion of DOR
associated with particulate digesta decreased at the ileum. The majority of
DOR was excreted in faeces with less than 3% dose excreted in urine.
Conclusion: The rate of passage of particulate digesta—associated DOR from
the rumen significantly influenced the duration of DOR in the upper
gastrointestinal tract. Thereafter, absorbed DOR was almost completely
returned to the intestine in bile, this process increasing DOR presence in
digesta fluid and availability to intestinal parasites.

e.2.04 IN VITRO DRUG TREATMENT OF ECHINOCOCCUS

MULTILOCULARIS METACESTODES

Ingold!, K., Bigler?, P., Thormann3, W., Gottstein!, B. &

Hemphilll, A., )
Institute of Parasitology,! Department of Chemistry and Biochemistry,?
and Department-of Clinical Pharmacology,? University of Bern, CH-
3012 Bern, Switzerland
The metacestode stage of Echinococcus multilocularis is the causative
agent of alveolar echinococcosis (AE), a parasitic disease occurring in
rodents and accidentally in humans, affecting the liver, with occasional
metastasis formation into other organs. Benzimidazole carbamate deriva-
tives such as mebendazole and albendazole are currently used for chemo-
therapeutic treatment of AE. However, albendazole is poorly resorbed,
and is metabolically converted to its main metabolite albendazole sulpho-
xide, which is believed to be the active component, and further to
albendazole sulphone. Unfortunately, chemotherapy using albendazole
has been shown to exhibit mostly a parasitostatic rather than a
parasitocidal effect, is not effective in all cases, and the recurrence rate is
rather high once chemotherapy is stopped. Thus, development of new
means of chemotherapy of AE are needed. Such developments are only
possible if more detailed information can be generated on the actual uptake
mechanisms, biochemical pathways, and effects of drug treatment. To
assess the suitability of an in vitro cultivations system of E. multilocularis
metacestodes to obtain such information we performed an in vitro drug
treatment study using albendazole sulphoxide and albendazole sulphone.
HPLC- analysis of vesicle fluids shewed that the drugs were taken up
rapidly by the parasite. Electron microscopical investigation of parasite
tissues and nuclear magnetic resonance spectroscopy of vesicle fluids
demonstrated that both, albendazole sulphoxide and albendazole
sulphone, exhibited similar effects with respect to parasite ultrastructure
and changes in metabolites in vesicle fluids. This study shows that the in
vitro cultivation model presented here provides an ideal first-round test
system for screening of anti-parasitic drugs, and is 3 valuable alternative
to the animal experimentation practiced to date. '
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e.2.05 IMMUNE SERA TO TUBULIN INHIBITS
PROLIFERATION OF Trypanosoma brucei

Ochola, D.0.K, Prichard R.K? and Lubega G.W."
1. Fac. of Vet. Med., Makerere University, Kampala, Uganda.
2. Inst. of Parasit. McGill University, Canada.

Tubufin, a heterodimer of o and B-subunits, is the main constituent of
microtubules which forms the cytoskeleton and is involved in many functions in all
sukaryotic cells. Under appropriate condiions tubulin and other molecules
copolymerize into microtubules or vice versa until a tubulin-microtubule equilibrium
is established. Compounds which bind and remove free tubulin will promote
depolymerization and fatally disrupt microtubule functions. We reasoned that
antibodies directed against tubulin can similarly depolymerize microtubules and be
cytotoxic. We investigaled this possibility using antibodies generated in rabbit
against tubulin of T.b.brucei. We used a natured tubulin enriched protein (NTF) and
a SDS-PAGE denatured tubulin protein (dNTP) prepared from blood stream forms.
We also used synthelic peplides (STP) to the c-temminus of the cDNA of
T.b.rhodesiense. Antisera from each of these immunizations reacted strongly with
NTP but failed to react with mammalian and chicken brain tubulins. The immune
sera to NTP and dNTP caused over 80% and 30% inhibition of trypanosome growth
respectively, while the anti-STP sera had only about 10% inhibition during 24hr
incubation with trypanosomes in culture. A sustained level of antibody in the culture
medium caused higher levels of inhibition, where even the anti-STP sera had about
30% inhibition by day 4 and up to 50% by day 8. Tubulin is therefore a possible
immunotherapeutic target against trypanosomiasis.

Acknowledgment: This investigation received financial support from the UNDP/World
Bank/WHO Special Programme for Research and Training in Tropical Diseases

(TOR).

e.2.07 PROTEOLYTIC ENZYMES IN METABOLITES
OF UNCINARIA STENOCEPHALA

Wedrychowicz, H. & Kotomski, G.

Department of Parasitology, Warsaw Agricultural University,

Grochowska 272, 03-849, Warsaw, Poland

Background: U. stenocephala is a hookworm which is prevalent in dogs
throughout Europe. However, very little is known about immunological
aspects of this host-parasite relationship, including the antigens secreted by
the parasite.

Methods: Exsheathing fluid (EF) as well as excretory-secretory products
(ES) of the exsheathed L3 and adult nematodes were analysed for proteolytic
activity using SDS-PAGE gelatine substrate gels. For characterisation of the
detected proteinases, 8 specific proteinase inhibitors were used at
concentration of 10 mM. In addition, estimation of pH optimum for
proteinases activity was conducted for pH range from 3 to 11.

Results: Four proteolytic polypeptides (186, 155, 112 & 56 kDa) have been
detected in the EF, 3 inthe ES of the exsheathed L3 (33, 27 & 23.5 kDa)
and 6 (182, 159, 98, 50, 39 & 26 kDa) in the ES of adult nematodes. Serine
proteinase activity was dominant in both EF and ES of the infective larvae.
Also, in the ES of adult U. stenocephala the serine proteinase of 26 kDa
showed avery high activity. Preliminary vaccination experiments suggest
that ES of exsheathed L3 may be a source of protective antigens.
Conclusions: The present results show that serine proteinases account for
the most pronounced activity in the ES of U. stenocephala. Whether these
enzymes are good candidates for vaccine antigens is to be-elucidated.
Acknowledgement: This study was supportéd-by the State Committee for
Scientific Research project No. 5 PO6K-021 13: '

e_2_06 A NOVEL SECRETORY SERINE PROTEASE INHIBITOR
FROM TRICHURIS SUIS
Fetterer, R.H. & Rhoads, M.L.

Parasite Biology and Epidemiology Laboratory, Livestock and Poultry Sciences
Institute, USDA, ARS, Beltsville, MD 20705

Background: Trichuris suis, the swine intestinal whipworm, can produce severe
clinical symptoms apparently associated with worm-induced suppression of
mucosal immunity. Modulation of host-immune processes by parasite protease
inhibitors may represent critical mechanisms for parasite survival.

Method: Extracts of adult Trichuris suis and culture fluids from 24-hr in vitro
cultures of adult parasites were assayed for protease inhibition activity.

Results: A trypsin/chymotrypsin inhibitor, isolated by acid precipitation, affinity
chromatography (trypsin-agarose) and reverse phase HPLC, was identified as a
single polypeptide. The molecular weight of the inhibitor, termed TsTCI, was
estimated at 6.6 kDa by both SDS-PAGE and laser desorption mass
spectrometry. TsTCI associated strongly with trypsin (equilibrium dissociation
inhibitory constant (K;) of 3.1 nM) and chymotrypsin (K; = 24.5 nM); elastase,
thrombin, factor Xa, plasmin and kallikrein were not inhibited. The NH,-
terminal sequence and sequences of 4 peptides obtained following Lys C
protease digestion of TsTCI showed no significant homology to any previously
identified serine protease inhibitors. However, sequence similarity with the
reactive site regions of Ascaris suum trypsin inhibitor (ATI) and Ancylostoma
caninum factor Xa inhibitor (AcAP) was apparent.

Conclusion: This novel peptide inhibitor may be involved in protecting the
parasite by interfering with protease-mediated host immune cell responses.

e.2.08 PROTEINS OF THE BACTERIAL ENDOSYMBIONTS
(Wolbachia) OF FILARIAL WORMS ARE RECOGNIZED
BY SERA OF DOGS INFECTED WITH Dirofilaria spp.
Bazzocchil, C., Ceciliani2, F., Bandil, C., Castiglione3, S.,
Simond, F., Prieto4, G., Genchit, C.
Ist. di Patologia Generale Veterinarial, Ist. di Fisiologia e Biochimica
Veterinaria?, Dip. di Biologia3, Universita di Milano; Faculdad de Farmaciad,
Universidad de Salamanca
Background: Intracellular bacteria are widespread among filarial nematodes.
These bacteria have been identified as Wolbachia. The presence of Wolbachia
appears as a stable characteristic of filarial species, with bacteria from different
isolates of the same species showing identical or nearly identical DNA
sequences. Wolbachia thus represent a package of prokaryotic proteins
harboured by the body of the nematode. Do these proteins have any antigenic
role? :
Method: Protein coding genes of the wolbachiae of Dirofilaria immitis and D.
repens were cloned and overexpressed. These proteins were purified and tested
in Western blot assays using sera from control dogs and from dogs infected
with D. immitis and D. repens. ' .
Results: Some of the proteins were recognized by the sera of the dogs infected
with D. immitis and D. repens, showing both specific and aspecific patterns.
Conclusion: The Wolbachia endosymbionts of filarial worms can be regarded
as a stable package of prokaryotic antigens associated with filarial worms.
Compared to eukaryotic antigens, prokaryotic antigens are easy to produce in
Escherichia coli. This should allow a rapid testing of their potential
applications. )
Acknowlwdgment: Support from EU Actual Cost Contract BMH4-CT98-
9578 (DG 12-55 MI)
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€.3.01 PERSISTENT ACTIVITY OF DORAMECTIN POUR-

ON AGAINST DAMALINIA BOVIS

Burden', D., Cracknell?, V.C., Ellis’, RN.W.
'Ridgeway Science Ltd., Alvington, Gloucestershire, UK. “Pfizer Animal
Health, Sandwich, Kent, UK. 3Beulah, Llanwrtyd Wells, Powys, UK.
Background : A challenge model was developed to investigate the persistent
activity of doramectin 0.5% pour-on against Damalinia bovis in cattle. Two
studies were carried out, each involving 16 treated animals.
Method : On Day 0 in each study the animals were treated with doramectin
(500 mcg/kg, pour-on). The animals were then divided into sub-groups of
eight animals. Animals in the first sub-group were challenged on Days 14,
28, 42 and 56 and animals in the second sub-group on Days 21, 35 and 49.
For the challenge each animal was penned with a naturally infested seeder
animal and a louse-naive control animal for six days. The treated and control
animals were examined for the number of dead and living lice and the presence
of lice eggs seven and fourteen days after the initiation of challenge. Although
the animals were divided into subgroups, the intent of the design was to
interprete the data as a continuum of time allowing for consideration of a
challenge at 7 day intervals.
Results : In both studies the control animals confirmed the infectivity of the
challenge. In the first study, live lice were not detected until day 56 for one
subgroup and day 63 for the second subgroup following day 49 and day 56
challenge respectively. In the second study, animals challenged on days 14,
21, 28 and 35 did not become infested. Following day 42 challenge, two
treated animals of one sub-group developed a transient infestation, which
failed to establish, whereas the challenge on day 49 became established.
Conclusion : Doramectin 0.5% pour-on gave protection against challenge
with D. bovis for 42 days.

e.3.03 INVITRO AND IN VIVO SYSTEMIC EFFICACY OF
NITENPYRAM AGAINST ADULT CAT FLEAS
(CTENOCEPHALIDES FELIS)

Q. Tinembart', E. W. Moyses' and E. Humbert-Droz?
! Novartis Animal Health Inc., P.O. Box, 4002 Basel, Switzerland
2Novartis Centre de Recherche Santé Animale SA, 1566 St-Aubin,Switzerland

Nitenpyram is a neonicotinoid acting at the nicotinic acetylcholine receptors of

insects. It possesses excellent systemic activity against fleas and has a very low -

mammalian toxicity. Nitenpyram has been developed by Novartis Animal Health Inc.
as an oral product for cats and dogs that rapidly removes adult fleas from the treated
animals.

The in vitro efficacy of nitenpyram against fleas was discovered and studied in an
artificial membrane feeding system. In this system, the fleas were fed cattle blood
containing defined concentrations of nitenpyram. The estimated lethal concentrations
in ppm of nitenpyram - LC50 and L.C95 after 24 and 48 hours feeding - for female and
male fleas are given in the following table:

SEX LCs LCys
24 h 48 h 24 h 48 h
MALE FLEA
0.2 ppm 0.04 ppm 0.8 ppm 0.1 ppm
FEMALE
FLEA 0.07 ppm 0.04 ppm 0.2 ppm 0.1 ppm

The efficacy of nitenpyram against fleas was confirmed in vive. Nitenpyram was
continuously released by an osmotic pump in the subcutaneous tissue of cats,
maintaining constant blood levels for several days. The treated cats were sporadically
infested with fleas to assess the efficacy within a short period. The minimum effective
concentrations (MEC) of nitenpyram in blood to kill fleas on cats within 6 hours and
24 hours were estimated to be 0.5 - 0.9 ppm and 0.06 - 0.1 ppm respectively.

e_3_02 STANDARDIZATION OF THE Boophilus microplus LARVAL
TEST USING FIELD AND LABORATORY STRAINS
Vieira-Bressan,M.C.R.", Pinter, A.!

Depto. de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de Sio
Paulo, Av.Prof Lineu Prestes, 1374,CEP-05508900 S3o Paulo,BRAZIL.
Background: Tick resistance to acaricides is a serious problem for the cattle industry,
several efforts have been developed to control it. So, the acaricide resistance tests are the
most important tool for acaricide resistance monitoring in control programs. The larval
test is the FAO choice for chemical resistance determination. The standardization of the
different doses for each chemical using a sensitive strain as reference are presented, and
also the comparison with the results from field strains as well as the Resistance Factor

(RF) determination. '

Method: The filter paper was impregnated according to STONE & HAYDOCK

(Bulletin of Entomological Research, v.53,p.563-578,1962.). Firstly, the dilutions

were defined for each chemical using the Mozo sensitive strain as standard. It was isolate

in 1973, from Montevideo, Uruguay and maintained at our laboratory since 1994. The
field engorged B. microplus females were obtained from 7 different farms, then taken to
the laboratory and after 7 days of oviposition all eggs were weighed and placed in vials.

Using a small brush, samples of 70-100 larvae were removed from the vial and placed in

the center of packets made of the impregnate paper and incubated for 24 hours,

afterwards the packets were opened and live and dead larvae counted. The values were
transformed to probits and the LDso and LDgg were calculate, then the RF was calculated
for the field strains.

Results: The RF ranged from 2,04 to 195,45 for pyrethroid chemicals and from 5,44 to

791,58 for amitraz, however for the organophosphates the Mozo strain LDso was similar

or bigger than for field strains. The packed larvae in the filter paper packet impregnated

with amitraz needed to stand for 72 hours in the B.O.D. incubator to achieve good results.

Conclusions: The test standardization makes possible to quantify the RF. This fact is

important to elaborate an acaricides use strategy, if one chemical can or can’t be used in a

given situation. No conclusions could be made for organophosphates, since there was no

evidence of sensitivity of the Mozo to these compounds. Due the high values found for RF
it was possible to identify an established resistance situation among the field strains.

Acknowledgements: CNPq (Brazilian National Research Council).

€.3.04 NATURAL ACQUIRED RESISTANCE IN SHEEP TO THE
SHEEP SCAB MITE (PSOROPTES OVIS). A PILOT STUDY
Bates, P.G.
Veterinary Laboratories Agencyl, New Haw, Addlestone, Surrey, UK
Background: Little information is available on the effects of re-infesting
sheep previously exposed to psoroptic mange (sheep scab). These studies
investigated the effects of reinfesting sheep one year after eradication of a
primary infestation.
Method: In March 1996 3 yearling, full fleeced, close wool breed sheep were
artificially infested with 25 adult female (“virulent isolate”) P ovis. Lesion
areas and mite burdens were monitored weekly up to 6 weeks post infestation.
The sheep were then treated with ivermectin (s/c) and moved to mite free
accommodation, where they received a second s/c injection of ivermectin.
Scab was completely cured and five weeks after the last injection the sheep
were shom and introduced to a grass paddock. After 1 year the sheep were
reinfested with the same isolate of P ovis and the lesion areas and mite
burdens monitored as before.
Results: Primary lesions progressed normally with a 14 to 21 day lag period
followed by a rapid growth phase, where the mean lesion area after 42 days
was 3822.3 cm” and the mite burden 240.6 mites per sheep. The progression
of disease after the secondary challenge followed a different pattem with
extremely low numbers of P ovis (range 5 to 16 mites per sheep) 49 days after
secondary infestation. The mean lesion area 42 after the second challeng was
only 187.6 cm". The scab lesions continued to progress up to 56 days post
secondary challenge, but the mite burdens continued to remain extremely low.
Conclusions: Sheep can develop a partial natural resistance to P ovis
infestations, considerably reducing the progress of secondary infestations.
This is of great importance, not only on the epidemiology of the disease, but
also on potential for the the development of vaccines against sheep scab.
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€.3.05 TREATMENT OF PNEUMONYSSOIDES CANINUM -
THE NASAL MITE OF DOGS

Gunnarsson', L., Zakrisson', G., Christensson'’, D., Méller?, L., Einarsson®,
A. & Hagman", B.

lDept. Parasitology (SWEPAR), National Veterinary Institute (SVA), Box
7073, SE-750 07 Uppsala, Sweden, “Regiondjursjukhuset Stromsholm, SE-
730 40 Kolbiick, *Goteborgs Djurklinik AB, SE-422 46 Hisings-Backa,
“Novartis Sverige AB, SE-427 50 Billdal, Sweden

Background: The canine nasal mite, Preumonyssoides caninum, is
common in Swedish dogs. Reversed sneezing and other upper respiratory
symptoms are the most obvious clinical symptoms observed. Loss of scent
is a major problem in hunter’s dogs. Sometimes the mites are seen crawling
on the nostril of a sleeping dog.

Method: Seventy dogs with symptoms associated to N. caninum comprised
the study group. In 25 of these dogs mites had been observed by the owner.
Fortyseven of the dogs were treated at their first visit to the clinic and the
remaining 23 dogs were left untreated for a month. The dogs were treated
orally with 0.5-1.0 mg/kg bw. milbemycin oxime once a week for 3
consecutive weeks. The owners were interviewed about the symptoms
before treatment and one month thereafter.

Results: One month after treatment none of the 25 dogs with verified

P. caninum infection showed any signs of infection. Fortythree out of 45
dogs with symptoms suggestive of P. caninum infection showed no more
signs of upper respiratory infection.

Conclusion. Milbemycin oxime at 0.5-1.0 mg/kg orally once a week for 3
consecutive weeks is an effective treatment of P. caninum infection in dogs.

e.3.07 EFFICACY OF MOXIDECTIN AGAINST SARCOPTIC
MANGE OF SHEEP AND THE EFFECTS ON MILK YIELD
AND LAMB GROWTH
Fthenakis', G.C., Papadopoulos?, E., Himonas?, C. & Kiitas®, S.

'Department of Obstetrics and Reproduction, Veterinary Faculty,Karditsa Greece;
21 aboratory of Parasitology and Paras. Diseases, Veterinary Faculty,Thessaloniki
Greece; 3Departmem of Medicine, Veterinary Faculty, Karditsa Greece
Background: Sarcoptic mange often causes severe suffering to sheep. The
efficacy of moxidectin has not been documented against ovine sarcoptic mange.
The objectives of this study, therefore, were to investigate the efficacy of
moxidectin against sarcoptic mange of sheep and to evaluate the benefits of the
treatment on the milk yield of ewes and the growth of lambs.

Method: Forty-eight dairy ewes naturally infected with sarcoptic mange were
divided into 3 equal groups (n=16): ewes in group E1 were treated with
moxidectin (0.2 mg/kg), twice 10 days apart; those in group E2 were treated
once (same dose rate) and those in group E3 were untreated controls.
Furthermore, 45 lambs also naturally infested with sarcoptic mange, were
divided into 3 equal groups (n=15): lambs in group L1 were treated with
moxidectin as above, twice 10 days apart; those in group L2 were treated once
only and those in group L3 were untreated controls. During the study the skin
lesions were scored and the number of mites recovered in facial skin scrapings
were recorded. Milk yield measurement and lambs weighing were carried out.
Results: The efficacy of moxidectin was found to be 100% in sheep treated
twice. Skin lesions disappeared completely 123 days after the first treatment. In
sheep treated once only, the efficacy was found to vary from 75 to 92%.
Sarcoptic mange caused a decrease in milk production of ewes by 16% and in the
growth rate of lambs by 19%. :

Conclusion: Two injections of moxidectin, ten days apart, were effective against
ovine sarcoptic mange. Furthermore, sarcoptic mange significantly lowers the
milk production of the infested ewes and the growth rate of the infested lambs.

e.3.06 EXPERIENCES MONITORING CLINICAL STUDIES

TESTING PARASITICIDES IN PETS

Hellmann, K., B. Meteling, L. Bettinelli, I. Radeloff

KLIFOVET GmbH Private Insitute for Vet. Clinical

Development, Willibaldstrasse 43, D-80689 Miinchen, Germany
Background: Since 1995 the EU-guideline for ,,Good Clinical Practice for the
conduct of Clinical trials for veterinary medicinal products* (GCPV) has been
in place. The veterinary committee for international harmonisation (VICH) is
currently reviewing the VICH/GCPV. The Monitor, the link between the
Investigator and the Sponsor, has a huge responsibility within clinical
development. Little has been published concerning the conduct of studies with
parasiticides run to GCPV from a Monitors viewpoint.
Methods/Results: 9 multicentre studies in dogs and/or cats were performed in
Germany and France between 1995 and 1999. Both endo- and ectoparasiticide
infestations were monitored. Investigator selection, investigator motivation as
well as investigator and owner compliance, drug logistics, the selection of
laboratory methods and the planning and managing of human resources within
standard operating procedures were major factors in the conduct of successful
studies. A variety of endo- and ectoparasites were identified (Roundworms,
Hookworms, Trichuris, Tapeworms, Fleas, Ticks). Patients with seasonal
ectoparasites were easily selected while owner compliance with these patients
caused more problems. In studies to test endoparasiticides the selection of
positive animals was a major limitation. Of 2629 faeces samples screened for
endoparasites, only 7.1 % were positive for at least one worm species. Of 1990
samples screened, 4.6 % were positive for more than one worm species.
Conclusion: It was challenging to conduct field studies according to GCPV.
Workload and costs for the conduct of clinical studies increased significantly.
An overall completion rate of 95.5 % of 641 enrolled animals was obtained by
lintensive monitoring. This significantly reduces product development time.
'Therefore intensive monitoring according to established SOP’s is an
investment that shortens develo

CONTROL OF SP RESISTANT BUFFALO FLY
(HAEMATOBIA IRRITANS EXIGUA) WITH
CHLORFENAPYR

Holm-Marﬁnl& Wellsz, L., Heaneyj, K., Doscherj, M.

e.3.08

' Fort Dodge, P.0.Box 6024, Baulkham Hills, B.C. NSW 2153, Australia.

2 «Qakhill”, Hausmann Road, Mt Mece, Qld 4521, Australia.

? Fort Dodge Animal Health, Princeton, New Jersey, USA.

Background: Chlorfenapyr is a novel pyrrole insecticide developed by
American Cyanamid Company. It is used in insecticide products and acts by
contact and ingestion. Its unique mechanism of action involves uncoupling
oxidative phosphorylation at the cellular level. It is highly toxic to insects
and slightly toxic to mammals. This study was undertaken to evaluate 4
different prototype eartags against buffalo flies (Haematobia irritans exigua)
under field conditions in Australia.

Method: A pen trial was set up in South-East Queensland, Australia. 30
Brahman/Angus cross heifers were ranked by weight and allocated randomly
to 6 groups. 4 groups were treated with different prototypes of 30%
chlorfenapyr impregnated eartags. One group received commercially
available diazinon eartags and the last groups remained untreated as a control.
The trial was initiated when the average fly burden was 217 per animal. Fly
counts were carried out on day 1 and day 3 post-application and then weekly
for 16 weeks. A resistance test showed the trial fly population to be resistant
to cyhalothrin, deltamethrin, flumethrin and cypermethrin.

Results: All eartags showed good initial knock-down effect and a high level
of efficacy (>90%) was achieved through 13 weeks, beyond which the fly
numbers on the control animals fell below a useful testing level.

Conclusion: Chlorfenapyr eartags are an effective means of* controlling
Haematobia irritans exigua (including SP resistant strains) in cattle.



e.4.01-08 Parasitic zoonoses

©.4.01 VISCERAL LARVA MIGRANS: MIGRATORY PATTERN
OF TOXOCARA CANIS IN PIGS
. Helwigh'. A.BM., Lind 2, P. and Nansen', P.

'Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark.
*Danish Veterinary Laboratory, Department of Immunology and
Biochemistry, Biilowsvej 27, DK-1870 Frederiksberg C

‘Background It is well known that Toxorara canis larvae migrates in
paratenic hosts including humans. Therefore, a suitable non-primate model is
needed to use in human research. It was decided to investigate the migratory
behaviour of T canis larvae in the early phase of the infection in pigs.
Method 18 pigs was inoculated with 60,000 infective T. canis eggs. Groups
of 6 pigs were slaughtered 7, 14 and 28 days after infection (p.i.), and the
number of larvae in selected tissue samples was determined by digestion.
‘Results T. canis migrated well in the pig, although the relative number of
larvae recovered decreased significantly during the experiment. On day 7 p.i.,
high numbers of larvae were recovered from the lymph nodes around the
small intestine and to some extent also from the lymph nodes around the large
intestine, and from the lungs and the liver. On day 14 p.i., the majority of
larvae were recovered from the lungs and the lymph nodes ‘around the small
intestine and by day 28 p.i. most larvae were found in the lungs. Larvae were
recovered from the brain on days 14 and 21 p.i. Severe pathological changes
were observed in the liver and lungs, especially on day 14 p.i. Finally, a
strong specific Ig antibody response was observed from day 14 p.i.
Conclusion The pig is an useful non-primate model for human visceral larva
migrans, since 7. canis migrate well and induce a strong immunological
response in the pig. However, the importance of the pig as an paratenic host is
probably minor, because of the relatively early death of most of the larvae.
Acknowledgement: The work was funded by The Danish National Research
Foundation. '

€.4.03 TRICHINELLA SP. FROM PAPUA NEW GUINEA

Pozio', E., Owen?, LL., La Rosa', G. & Rossi’, P.

'Istituto Superiore di Sanita, Rome, Italy; *National Veterinary

Laboratory, Port Moresby, Papua New Guinea
Background: Since 1988, non-encapsulated 7richinella larvae have been
detected in domestic and sylvatic swine in one remote locality of Papua New
Guinea (PNG) on several occasions. Here, we report preliminary data on the
morphological, biological, and molecular characters of this parasite.
Method: Morphological characters (size of adults and muscle larvae, ML;
presence/absence of nurse cell at different time after infection) were studied by
light microscopy. Cross-breeding infections were carried out in CD1 mice with
single larvae of the PNG isolate with single larvae of the 8 genotypes of
Trichinella. The reproductive capacity index (RCI) in laboratory mice and the
infectivity for 2-week-old chickens were evaluated. A portion of ribosomal DNA
containing the expansion segment IV was amplified by PCR and sequenced.
Results: Adults and ML of the PNG isolate show a size similar to that of
encapsulated Trichinella genotypes. PNG muscle larvae did not induce the
modification of the muscle cell into a nurse cell over a period of at least 3 months.
The RCI was 23.8 in CD1 female mice. PNG larvae were unable to infect
chickens. Single PNG larvae did not cross with single larvae of the other 8
genotypes described so far. The size of amplified ribosomal DNA fragment as well
as the sequence of the expansion segment IV were different from those of the
other 8 genotypes.
‘Conclusion: These results suggest that the PNG isolate belongs to a new
Trichinella genotype. Henceforward, the absence of the nurse cell around muscle
laryae can no longer be considered as a marker of 7. psendospiralis. The size of
muscle larvae and the lack of a nurse cell around them can be considered
morphological hallmarks of this genotype and allow its identification. This is the
first time that Trichinella parasites from PNG are isolated and identified.

e'4_02 HUMAN TRICHINELLOSIS DUE TO HORSE MEAT CON~
SUMPTION : A CURRENT PROBLEM OF VETERINARY

PUBLIC HEALTH

Touratier L. .
Universitd Victor Segalen,Bordeaux 2 ( Chaire de Para-
itologie médicale = Professeur Ch, Ripert )- 10,rue
Léo Saignat - 33000 Bordeaux Cedex - France

Background: Within 25 years (1975-1999) several out-
breaks of human Trichinellosis occurred in Italy and
in France following consumption of insufficiently co-
oked horse meat. More than 3,000 cases were recorded
with a high morbidity and a low mortality,only during
the 1985/86 outbreaks in France (5 fatal cases).

Origin of infection:For every outbreak the origin of
infected horses or refrigera®d infected horse meat .
could be evidenced outside of the country of consump=
tion ( either in North America:USA,Canada,Mexico or
in Eastern Europa: Yugoslavia,Poland). Natural mode
of infection remained unknown.- Ac¢cording to each out
break Trichinella species or type were .determined by
the International Reference Centre for Trichinellosis
in Rome,Italy as ¢ T. britovi, T 5 and T. spiralis.

The problem_of horse meat[carcases inspection: Due taq

the scarcity of Trichinella larvae in horse muscles
the detection of theitr cysts remains difficult.- It is
now recommended to increase the size of the meat sam-
ples to be examined (to 5g or 10g ‘and even 20g) by’
peptic digestion then microscopic examination, pcr is
also considered for further evaluation.

Acknowledgements: I wish to thank Pr. J. Dupouy-Camet
Hopital Cochin,Paris and Dr. P. Boireau,CNEVA,Maison

e.4.04 SERO-EPIDEMIOLOGICAL SURVEY OF TAENIA
SAGINATA CYSTICERCOSIS IN BELGIAN
SLAUGHTER CATTLE

P. Domy, F. Vercammen, J. Brandt, W. Vansteenkiste, D.k
Berkvens, S. Geerts.

Prince Leopold Institute of Tropical Medicine, Nationalestraat 155, B—2000
Antwerp, Belgium.

A sero-epidemiological survey of Taenia saginata cysticercosis was carried out
to determine the prevalence of the infection in slaughter cattle in Belgium.
Between November 97 and June 98, a total of 1164 serum samples were -
collected in 20 export abattoirs. Meat inspection. was' routinely carried out by
veterinary inspectors. Serum samples were examined for- circulating parasite
antigen using a monoclonal antibody-based sandwich eniyme-]inked
immunosorbent assay (Ag-ELISA). Thirty six samples (3.1 per,ceni) were
found positive in the Ag-ELISA, while by meat inspection on the same
animals, cysticerci were detected in only two carcasses. Sero-prevalence was
positively correlated with the age of the animals. The sero-prevalence found in
this study was more than 10 times higher than the annual prevalence (0.26 %)
reported by the Institute for Veterinary Inspection. This-study clearly indicates
that the classical meat inspection techniques detect only a minor fraction of the
carcasses infected with cysticercosis. ’
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e.4.05 SERODIAGNOSIS OF CYSTICERCOSIS IN }IﬁMANS
AND PIGS IN IRIAN JAYA, INDONESIA
Itol, A., Nakao!, M., Nakaya?, K., Subahar?, R., Wandra*, T,
Hamid®, A., Purba®, W., Simanjuntak?, GM., Suroso?, T.,
Margono?3, S.S.
Dept. Parasitology! and Animal Laboratory for Medical Reseafch?, Asahikawa
Medical College, Japan, Depts. Parasitology? and Neurology?, Fagculty of .
Medicine, University of Indonesia, CDC & EH*, Ministry of Health, Indonesia
Background: Cysticercosis is one of the most serious parasitic Zoonoses
spread worldwide. The establishment of serodiagnosis for cysticercosis in' both
human and swine is expected to be highly useful for public health.
Method: Serum samples from humans [suspected neurocysticercosis
’ (anamnesis revealed epileptic seizures or headache), suspected subcutaneous
cysticercosis (detection of nodules) and healthy people from the endemic area
or non-endemic area)] and pigs (grown in the endemic and non-endemic areas)
were prepared from Irian Jaya, Indonesia , for serological analysis by both ~
ELISA and immunoblot (Ito e al. Am. J. Trop. Med. Hyg. 1998,.59; 291-294).
Results: Approximately 26 %(12/47) of healthy people at risk as well as
approximately more than 60 % of either neurocysticercosis (12/18) or
subcutaneous cysticercosis (20/31) suspected cases showed strong antibody
reéponses against specific antigens of Taenia solium. Ten samples of pig sera
from endemic area as well as five parasitologically confirmed pig sera also
showed typical responses.
Conclusion: Serology using the antigens for both ELISA and immunoblot
revealed that the majority of the local people in some areas in Irian Jaya at least
had been infected with T. solium. Based on detection of infected pigs by
sero]ogy, we are planmng to establish the basic methodology for detection of

e.4.07 HUMAN, FARM ANIMAL AND WILDLIFE
CONTRIBUTIONS TO WATERBORNE PARASITES IN
THE NORTH SASKATCHEWAN RIVER -
Heitman' T.L., Cooke’,S.E., Roy’ L.D., Gamme® L., Olson',
v.E.
lUmversxty of Calgary, Calgary, zAlbex’(a Agnculture *Food and Rural
Development; Alberta Research Council, “AQUALTA, Edmonton
Background: Cryptosporidium and Giardia are highly prevalent in Alberta

(watersheds The influence of cow-calf operations, wildlife, and sewage
effluent on ‘the presence of these parasites in the environment is unknown. The
pu:pose of this study was to determine parasite prevalence within each-of these
sources and to evaluate their impacton the North Saskatchewan River (NSR)
Basin in Albetta, Canada. .

Method: Fecal samples from calves aged 3-5 weeks, adult cows, and various
wildlifé speties were collected from the NSR watershed area. Raw sewage
was collected from municipal treatment facilites on a bi-montly basis. All
samples _wex;e analyzed for. C. parvim, C. muris, and G. duodenalis using
sucrose flotation and immunofluorescence (IFA). Cyst and oocyst viability
testing was performed on all positive sewage samples.

Results: - Both Cryptosporidium and Giardia were isolated from cattle feces

. and hurhan sewage, although the prevalence of both parasites in calf feces was
the highest. Gtardm was found'in wildlife scat in extremely low incidence.

* Conclusion:* The results suggest that agncultuml waste. wildlife scat, and
human séwage all contribute to the presence of Crmtospbrxdan and Giardia
in the NSR basin. However, the contribution’ from each ‘source is different.
Cow-calf operations potentially have the highest impact on parasite presence
within the NSR basin.

Acl\nowledgement Alberta Beef Industry Development Fund. Alberta
Agriculture Research Institute, Health Canada.

e.4.06 ON LIVER FLUKES (OPISTHORCH[IDAE) IN THE CITY
OF BERLIN, GERMANY
Wanjek, C.!, Schuster, R Aue, A?

Mnstitute for Parasitology and Tropical Veterinary Medicine, Freie Universitat
Berlin
2 State Institute for Food Control, Pharmaceutics and Epizootics, Berlin.
Background: Apart from single findings of opisthorchiid flukes in carnivorous
mammals little was known about the occurrence of these flukes in Germany
before 1990. A first larger survey on liver parasites in red foxes (n= 1412) made
in the Federal State Brandenburg (Germany) showed a prevalence of 33%.
Method: Current investigations included 409 red foxes originating from the
German capital Berlin send for necropsy in 1997. Gall bladders and livers of each
animal were examined separately. Flukes isolated were counted and.determined.
Results: 240 (= 58.7%) out of 409 were positive for liver trematodes. The fluke
prevalence in adult foxes at different seasons of the year was statistically not
different and varied between 55.5% and 66.6%. In young foxes it rose from
32.5% in spring to 70.6% in autumn. Metorchis bilis, Opisthorchis felineus and
Pseudamphistomum truncatum were found in 128, 73 and 8 animals respectively.
While most animals showed low numbers of flukes one fox harboured 1204
specimens. The preferred site of location of M. bilis and O. felineus were the
gall bladder and the bile ducts of the liver respectively.
Conclusions: Foxes in Berlin showed a much higher liver fluke prevalence and
fluke burdens in comparison to foxes from the bordering Brandenburg State.
Although voles are considered to be the main diet of free living red foxes-under
conditions of large cities foxes-have to search for alternative food sources which
include fish. Due to the growing population density the red fox seems to be the
main natural reservoir for opisthorchiid flukes in Germany.

©.4.08 SEROLOGICAL DETECTION OF TOXOPLASMA GONDII
IN PIGS USING RECOMBINANT ANTIGENS
Gamble, H.R.!, Dubey, J.P.!, Andrews, C.D.2, Webert, D.W.2&
Parmley, S.F.

'USDA, ARS, Parasite Biology and Epidemiology Laboratory, Beltsville, MD
20705, USA; USDA, FSIS, Microbiology Division, Athens, GA 30604, USA;
3Palo Alto Medical Foundation, Department of Immunology and Infectious
Diseases, Palo Alto, CA 94301, USA.

Background: Toxoplasmosis is a world-wide zoonosis. Transmission to
humans usually occurs by ingesting Toxoplasma gondii oocysts shed into the
environment by cats or by eating meat of infected animals. Pigs are among the
food animal species known to harbor 7. gondii. For control of T. gondii at the
farm or in the slaughter plant, it is necessary to have available a simple test.
Method: Serum samples were collected from pigs inoculated with various doses
of T. gondii and from pigs with naturally-acquired infections. Serum and tissue
samples were run in an enzyme immunoassay (EIA), using a native tachyzoite
tigen and recombinant antigens P65 (MAGI), P28.5 (GRA2), P22 (SAG1),
P30, and an uncharacterized T. gondii protein. Tissues from naturally-infected
animals were bioassayed in mice.
Results; Native tachyzoite antigen was effective in detecting antibodies to 7.
gondii in pigs for up to 50 weeks PI. Most recombinants detected infection in
garly stages, but EIA values declined from 5-15 weeks after inoculation. A P30
recombinant detected infection in manner similar to native protein. The P30
recombinant, native P30 and crude tachyzoite antigen were used in an EIA and
compared with the modified agglutination test and bioassay for ability to detect
pigs with naturally-acquired-infection of T. gondii.
Conclusion: EIA, using several native and recombinant antigens, is effective in
detecting T. gondii infection in pigs. ‘
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e©.5.01 COMPARISON OF PCR WITH PARASITOLOGY AND
B SEROLOGY IN THE DIAGNOSIS OF A LOW VIRULENT
STRAIN OF TRYPANOSOMA BRUCEI GAMBIENSE IN MICE

Mbati, P.A.", Hirumi, K.}, Inoue, N.!, Situakibanza, H.*& Hirumi, H.!
1. The R h Centre for P Molecular I logy, Hokkaido 080, Japan
2. University of QwaQwa, Private Bag X13, Phutliaditjhaba 9866, South Africa
3. Cliniques Universitaires de Kinshasa, Democratic Republic of Congo

BALB/c mice infected with a low virulent strain of 7ryp brucei gambi.

IL3253 were treated intraperitoneally (ip) with either Mel-B or PSG(+) buffer as
controls. The mice were subsequently monitored regularly for parasites by direct
microscopic examination of their tail blood or buffy coat and by PCR. Suratex® an
assay that detects circulating trypanosome parasite antigen was also used. Mel-B

was found to be an effective drug for treatment against T.b. gambiense and at the

end of the first treatment schedule of 3 series of 3 injections at 7 days post infection,
all treated mice were negative for parasites even by 'PCR, while all the control animals
were positive. Suratex® was found to be inappropriate in the serodiagnosis of
trypanosomosis due to T.b. gambiense in mice as it gave high levels of false positives.
At thirty four days post infection, all the BALB/c mice were sacrificed and 0.5 ml of
their blood injected ip into individual SCID mice. The SCID mice were likewise
monitored for parasites or for evidence of infection by PCR for up to 115 days post
infection. Again, an excellent correlation was shown between tail blood and buffy
coat techniques. Non of the SCID mice injected with blood from BALB/c previously
treated with Mel-B showed any parasite either in their tail blood or buffy coat over the
entire sampling period, though some of these mice were shown to harbor an infection
by PCR at some time over the sampling interval. This experiment affirms the
importance of the various techniques used in the diagnosis of trypanososmosis. It is
recommended that a repeated negative PCR test in combination with clinical and
conventional microscopical examination, over a one month interval may be used as

a gold standard to declare an experimentally infected animal, and by extension,

a patient, cured of infection.

e.5.03

KARYOTYPIC DIFFERENTIATION IN GENUS
PHYLLODISTOMUM (TREMATODA)

Staneviditté, G., Petkeviéiute, R., Kiseliene, V.

Institute of Ecology, Akademijos 2, Vilnius-2600, Lithuania

Background: Genus Phyllodistomum Braun, 1899 is very large, cosmopolitan
in distribution. Species of the genus are common parasites of Lithuanian fish.
There is considerable taxonomic confusion within the genus. These
uncertainties may be attributed to inadequate specific diagnosis, close similarity
between species and the variability of many diagnostic .characters some of
which may change with development. Karyological date can define new
characteristics which we intend to utilize in a taxonomy and comparative study
of trematodes.

Method: The investigations were carried out on parthenites obtained from
naturally infected molluscs collected in the Lithuania water bodies. Molluscs
Dreissena polymorpha was infected with parthenites of Phyllodistomum folium,
molluscs Sphaerium corneum, Pisidium amnicum - Ph. elongatum and P.
amnicum -Phyllodistornum sp. Chromosomes of somatic cells of the parthenites
were examined after air-drying of the cells and staining with 4% Giemsa.
Results: A diploid sets of all investigated species consists of 9 chromosome
pairs gradually decreasing in-length. The karyotype of Ph. elongatum is
characterized by prevalence of uniarmed elements (8 pairs). Biarmed clements
are prevailing in diploid sets of Phyllodistomum sp. (6 pairs) and Ph. folium (7
pairs).

Conclusion: Karyotypic differences between Phyllodistomum spp. indicates
that chromosomal characters could improve the taxonomy of genus. The highest
degree of karyotype symmetrization of Ph. folium indicates that as
phyllogenetically more ancient, but this fact is in contradiction with fact that
Dreissenidae become the intermediate hosts of cercariae of the gorgoderid kind
later than other molluscs. '

e©.5.02 MICROSATELLITE SEQUENCE VARIATION AMONG

CRYPTQOSPORIDIUM PARVUM ISOLATES

Caccid', S., Camilli', R , Traldi?, G. & Pozio', E.

! Istituto Superiore di Sanita, Rome, Italy and 2 University of

Camerino, Camerino, Italy.
Background: Molecular and biochemical methods have recently allowed the
identification of 2 genetically distinct genotypes among isolates of the parasite
Cryptosporidium parvum, one which is exclusively found in humans (“human”
genotype), and the other one in both animals and humans (“bovine” genotype). So
far, these 2 groups are considered genetically homogeneous, because no
recombinant genotypes have been observed even by multilocus analyses.
Method: PCR amplification of a locus containing a GAG microsatellite was
performed on 7 human and 30 animal (from calf, goat, and lamb) isolates of C.
parvim collected from Northern, Central, and Southern Italy. PCR products were
directly sequenced on both strands and the sequences aligned for comparison.
Results: Sequence analysis (250 bp) revealed the presence of at least 3 dlleles at
the investigated locus. One allele is present in some isolates from calves, lambs,
kids and humans, and it is likely to be the ancestral one. The other 2 alleles, which
are characterised by deletions of different length involving the GAG trinucleotide
repeats, are found either in kid and human isolates or in lamb and calf isolates.
Conclusion: The analysis of a microsatellite-containing locus revealed an amount
of genetic variation (at least 3 alleles) which is larger than that previously observed
using other molecular markers (only 1 allele). Therefore, the “bovine™ genotype is
not homogeneous. This study suggests that human infections in Italy are of
zoonotic origin. This informative marker will therefore be important for a refined
analysis of the transmission of the disease and for outbreak investigations.
Moreover, it will be useful to test the hypothesis of a clonal structure of the
parasite population which has been previously observed in other parasites.
Acknowledgements: Supported by a WHO grant (GL-Res-CTD-030-R8-98).

e.5.04 MOLECULAR CHARACTERISATION OF
MONOSPECIFIC CYATHOSTOME INFECTIONS IN
HORSES

von Samson-Himmelstjerna, G., Pape, M.,* Harder, A. &

Schnieder, T.*
Bayer AG, Business Group Animal Health, Institute of Parasitology, D-51358
Leverkusen, Germany
*Institute of Parasitology, Hannover School of Veterinary Medicine, Biinteweg
17, D-30559 Hannover, Germany
Adult small strongyles were isolated from the large intestine of a horse that
belonged to an anthelmintic naive herd. Female worms were differentiated and
the uteri of 87 females of Cylicocyclus insignis and 240 females of C. nassatus
were dissected in phosphate buffer saline (PBS) and the eggs stripped out of the
uteri. The uteri were suspended together with the eggs in PBS and cultivated for
12 days in horse faeces free of parasite stages. Approximately 300 larvae were
isolated by Baermannization from each culture and given to one parasite naive
foal, each. For the foal infested with larvae derived from the C. insignis cuiture
egg counts were positive at 49 days post infection (d.p.i.). These eggs developed
to cyathostome larvae with 8 midgut cells. The foal infested with larvae from the
C. nassatus culture showed first positive egg counts-at 63 d.p.i.. DNA was
isolated from the cyathostome larvae which were cultured from both foals. 1TS2-
PCR using primers derived from the conserved regions of the 5.8 and 28 s IDNA
gene of Caenorhabditis elegans tesulted in a fragment of approximately 440 bp
harbouring approx. 320 bp of ITS2 sequence. Sequence analysis revealed
highest degree of identity with already published ITS2 sequence from other small
strongyles.
{The monospecific cyathostome infections described here for the first time are the
basis for further studies on defined parasite material.
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€.5.05 A GALECTIN FAMILY FROM HAEMONCHUS CONTORTUS
Greenhalgh], C., Loukasz, A, Donald3, D., Hungj, P. & Newton 3&
'Centre for Animal Biotechnology, School of Veterinary Science,
The University of Melbourne, Parkville, Victoria 3052, Australia;
*University of Edinburgh, King’s Buildings, West Mains Road, Edinburgh EH9
3JQ,UK,; *Victorian Institute for Animal Science, 475 Mickleham Road,
Attwood, Victoria 3049, Australia.
Background: Galectins are soluble $-galactoside-binding lectins that are
broadly conserved amongst many organisms. They are divided into proto-,
chimera- or tandem repeat-type, depending on the molecular architecture of
their carbohydrate recognition domains. Tandem-repeat galectins have been
described in nematodes including Caenorhabditis elegans, Onchocerca
volvulus and Teladorsagia circumcincta. The aim of this work was to clone and
characterise a family of these galectins from H. contortus.
Methods: A tandem repeat galectin cDNA from H. contortus was initially
cloned by hybridisation with a cDNA clone from Teladorsagia circumcinta.
The family of galectins was then isolated by PCR using redundant primers and
subsequent library screening with PCR products.
Results: Analysis of PCR products revealed the existence of 3 families of
galectins in H. contortus. Sequencing of cDNA clones showed that the different
families were approximately 70% identical at the amino acid level, while clones
within families were highly conserved. Developmental regulation was
examined by Northern and Wester blotting. Expression in adult parasites was
localised to the gut by in situ hybridisation.
Conclusions: These results suggest that the 3 families of galectins may have
different functions. Within families there is a high selection pressure for
conservation of protein sequence, implying a crucial function.
Acknowledgments: CG was supported by an International Wool Secretariat
PhD scholarship. SN, DD & PH are funded in part by Novartis Animal Health,

e.5.07 ASSESSMENT OF SURFACE CARBOHYDRATES OF
NEOSPORA CANINUM TACHYZOITES
Fuchs, N, Ingold, K., Sonda, S. & Hemphill, A.,
Institute of Parasitology, University of Bem, Linggass-Str. 122,
CH-3012 Bern, Switzerland

aninum is an apicomplexan parasite which is an important cause of .

bovine abortion and neuromuscular disease in dogs worldwide. The parasite is
closely related to Toxoplasma gondii. However, they seem to exhibit marked
antigenic differences. Receptor-ligand systems employing mainly glycoproteins,
glycolipids and lectin binding sites have been shown to be responsible for
parasite adhesion and invasion in Trypanosoma, Plasmodium and Toxoplasma.
Adhesion to, and invasion of, host cells are crucial processes in the life cycle of
N. caninum and they are influenced by specific surface molecules which could
mediate the interaction with one or several host cell surface receptors. In our
laboratory we have identified two surface antigens of 43 and 36 kDa molecular
weight (Nc-p43 and Nc-p36, respectively) which could be involved in host cell
interaction. While it has been suggested that Nc-p36 is a glycosylated protein, no
further data exists on the presence and composition of other glycoproteins or
glycoconjugates on the surface of N. caninum tachyzoites.

This study was performed in order to acquire some initial information on
glycoconjugates on the surface of these parasites. Using the non-ionic detergent
Triton-X-114, subcellular fractionation of purified tachyzoites was carried out,
and these extracts were separated by SDS-PAGE. After transfer to nitrocellulose,
specific bands containing carbohydrate residues were detected in the fraction
containing predominantly membrane-associated proteins. A series of biotinylated
lectins with specificities for the most common types of carbohydrates (mannosyl-
» glucosyl-, fucosyl- and galactosylresidues, N-acetyiglucosamine, N-
acetylgalactosamine and sialic acid residues) were used to label these
nitrocellulose-bound extracts and to gain some insight into the type of
carbohydrates present. Fluorescence surface staining of tachyzoites employing
the same biotinylated lectins followed by incubation with FITC-conjugated
streptavidin was also carried out. These. studies were extended by
electronmicroscopical investigations, and were comparatively assessed with
respect to 7. gondii tachyzoites.

e.5.06 SURFACE ANTIGEN AND CARBOHYDRATE
" PATTERNS DURING DEVELOPMENT OF
OESOPHAGOSTOMUM DENTATUM
Joachim, A, Ruttkowski, B. & Daugschies A.
Institut fiir Parasitologie, Tierarztliche Hochschule Hannover,
Biinteweg 17, D-30559 Hannover’ -
Background: It has been demonstrated earlier that O. denfafum undergoes
chanFes in somatic and excretory/secretory protein patterns during its
deve

opment from the free-living to the parasitic stages. It was hypothesised that
developmental changes also occur on the surface. of this nematode.
Method: Living and fixed worm specimen were labelled in sifu with serum
antibodies or a panel of biotin-labelled lectins. .
Results: Antibody binding was observed in all parasitic stages -freshly
exsheathed third-stage larvae (L3), third- and fourth-stage (L4 larvae cultured
in vitro and L3 and L4 and adults 1solated from pig intestines, but notin
sheathed L3. Larvae cultured in vitro exposed serum-derived proteins on their
surface which could be labelled with secondary antibody directed against the
respective serum donor species. While freshly exsheathed larvae were recognised
by O. dentatum-positive serum only, older larvae and adults cross-reacted with
serum from pigs infected with O. quadrispinulatum, a closely related species.
Lectin binding varied considerably between stages. While binding was not
observed in preparasitic stages, Con4, SBA, GA, RCAy and PNA bound to
developing larvae in varying degrees. DBA only bound to advanced (luminal)
larval stages, while adults generall dxspl:i'ed only weak or partial lectin binding
(except with ConA and W .? A I only labelled larvae derived from cultures
containing serum as described above. Cleavage of the carbohydrates by sodium
erjodate treatment resulted in reduction of antlbodz binding to cultured larvae,
gut not to freshly exsheathed L3. ConA, SBA, and PNA binding was also
reduced by periodate treatment, while binding of the other lectins was
unaffected. : . . .
Conclusion: The different lectin labelling patterns are related to the different
stages of the nematode -infective, invasive, hxstotroplc,l and luminal- and may
serve as a mode of adaption for the parasite to the host's immune attack by sur-
face protein variation, together with antigen shedding (as demonstrated by
labelling of motile larvae and a possible acquisition of host molecules at the
parasite’s surface. Furthermore, this developmental variation in surface
carbohydrates may play a role in parasite-parasite interactions.

e_5-08 MOLECULAR EPIDEMIOLOGY OF CRYPTOSPORIDIUM AND
GIARDIA INFECTIONS :
RC Andrew Thompson and Una Morgan

World Health Organization Collaborating Centre for the Molecular
Epidemiology of Parasitic Infections, Division of Veterinary and Biomedical
Sciences, Murdoch University, Murdoch, WA 6150, Australia

Background: Sensitive methods for detecting ~and characterising
Cryptosporidium and- Giardia in clinical and environmental samples are
urgently required for the predictive epidemiology of infections with both
these organisms. In particular, for determining sources of in infection in
outbreak situations and the zoonotic potential of different genotypes.
Available diagnostics are of limited value due to insensitivity, poor
reproducibility, problems with interpretation and cost.

Method: We have developed a range of PCR-based DNA techniques and
have applied these directly to isolates of Cryptosporidium and Giardia from
humans, pets, livestock, native animals and birds.

Results: Several genotypes, possibly new species, of both parasites have been
identified and appear to be maintained in different transmission cycles.
Identification of these genotypes is possible in clinical or environmental
samples and is indicative of the source of infection or contamination,
particularly in the case of livestock and pets.

Conclusions: The availability of such molecular epidemiological tools will be
of value in cryptosporidial and giardial outbreaks where determining the
source of infection will limit transmission, particularly to those most at risk.
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THE LANDSCAPE EPIDEMIOLOGY OF FASCIOLOSIS
IN BUFFALOES IN BANGLADESH
Mondal', MM H., Alim', M. A. & Karim', M.J.

f.1.01

Department of Parasitology’, Faculty of Veterinary Science, Bangladesh
Agricultural University, Mymensingh 2202, Bangladesh

Background: Among the domestic animals, buffaloes are thought to be more
vulnerable to fasciolosis in many Asian countries of the world. This may be due
to traditional nomadic type of grazing of buffaloes than other animal species.
Fasciolosis is also very common in buffaloes in Bangladesh. The present report
is an appraisal on the landscape epidemiology of fasciolosis in this country.
Methiod: To investigate fasciolosis in buffaloes, faeces from live and liver from
slaughtered buffaloes from both flood plain and highland areas of the country
were examined. This was then correlated with the abundance of snail
intermediate hosts of Fasciola and their habitats; presence of Fasciola cercariae
in the snails, and metacercariae onto the vegetauon

Results: Both facces and liver examinations revealed a high incidence of
Fasciola gigantica in buffaloes of the flood plain areas than in the highland
areas of the country. Two lymnaeid intermediate host snails (Lymnaea
auricularia var. rufescens and L. luteola) of Fasciola gigantica were found to
occur in rivers, irrigation canals, rice fields and ponds, with a high abundance
in the rice fields. Both the snail species. collected from different habitats
contained Fasciola cercariae, except from the rivers. These snails were much
more abundant in clay soil with clear water and vegetation. The pH of soil and
water of these snail habitats ranged from 6.45 to 7.84 and 6.35 t0 7.78,
respectively. Among the vegetation, rice plant (Oryza sativa) was the most
suitable medium for encystment of cercariae.

Conclus:on' The present finding suggests that extensive grazing of buffalocs
in the low lying areas, specially in the rice ficlds soon after harvesting of paddy
‘make buffaloes more prone to Fasciola infection.

f.1.03 GASTRO_INTESTINAL NEMATODES OF CATTLE IN BURKINA FASO

Belem,A.M.G. and Ouedracgo,O.P.

Institut du Développement Rural, Université Polytechn-

ique de Bobo-Dioulasso,01B.P.3770 Ouagadougou 01,

Burkina Faso.
A survey was conducted to determine the worm species in abomasa,
small, and large intestines of cattle in Burkina Faso.Digestive
contents were collected and appropriately sieved fram 94 cattle
conveyed t the slaughterhouse of Ouagadougou from the central,
eastern,and northern part of the country. Nine diferent worm
species wer= collected and identified: Cooperia punctata, C.
pectinata, Haemonchus contortus, Trichostrongylus colobriformis,
Bunostomum phlebotomum, ‘Moniezia 2xpaisa, Avitellina sp.,
Oesophagostomum radiatum, and Trichuris sp. Two species,
C. punctata and C. pectinata, usually present in the small
intestines, were also collected from the abomasa of the cattle in
study area. By far, Cooperia sp. was the most prevalent (89.4%),
followed by L4 (80.8%), H. contortus (66%), and O. radiatum (
42.6%). The other worm species were much less prevalent. while
orly one cattle was free of parasites, it was noticed that poly-
parasitism was very common. This study confirmed that the rainy
season constitutes a period of worm explosion. Daring the hot and
dry season, H. contortus seemed to have a triple way of
overcoming the very difficult season. Like the other worm species
it was able to remain in the cattle at the adult stage; secondly,
Haemonchus was able to undergo arrested development in the L4
stage; thirdly, it increased its prevalence in animal. Statistical
analyses of levels of infestation did not show any significant
diference according to age, sex, and weight of cattle.

f_1 .02 GASTROINTESTINAL HELMINTH INFECTION IN
MIGRATORY SHEEP AND GOATS OF NEPAL
B.R. Joshi
Agriculture Research Station, Lumle, Kaski, Pokhara, Nepal.
In the high alli}ude villages of Nepal, mixed flocks of Baruwal sheep and Sinhal
goats reared under migratory management migrate to the high altitude alpine
pastures of Himalayas during the wet summer months and to the villages at the
lower altitudes during the dry winter months.

Gastrointestinal nematode infection is regarded as one of the important health
problem in these animals.Epidemiological and production effects studies
conducted for a period of one year, showed that the main infection period was
the wet summer months (June-September) while the flocks were in the upward
migration and at the alpine pastures. Grazing areas around the flocking places
and the alpine pastures constitute the main foci of infection.Ostertagia
nianquingtangguldensis (recorded for the first time outside of Tibet) followed
by Trichostrongylus spp. were the predominant nematodes with Haemonchus
coniortus infection confined to early summer months at the lower altitudes.
Pasture infection of different nematode species varied according to the seasons
and altitude range. While mixed infection of H. contortus, Ostertagia spp. and
Trichostrongylus spp. was recorded below 2300 meters above sea level (masl),
only Ostertagia spp. were recorded above 3500m altitude. The faecal egg counts
in the ewes were consistently higher than in nannies but the seasonal trend was
similar.

The effects on productivity, studied in pair matched groups of lambs and goat
kids, showed 110 and 87 percent higher body weight gain in lambs and kids
maintained worm free by regular anthelmintic treatments than the untreated
animals. Hence,the control strategy suggested is the strategic use of anthelminthics
during the wet summer months to protect the most susceptible animals,

f.1.04 BOVINE PARASITE EGGOUTPUT DURING A YEAR

UNDER EXTENSIVE CONDITIONS :

Sievers, G., & M. Winkler

" Facultad de Ciencias Veterinarias, Universidad Austral de Chile,

Casilla 567, Valdivia, Chile.
Purpose: to determine during a whole year the normal parasite egg and larval
output in the feaces of bovines maintained under primitive pasturing conditions
without any antihelminthic treatment.
Methods: 17 cows with 17 calves (born in early spring) and 17 heifers were
maintained together on a single pasture surface of 52 ha. from september 1996
to september 1997 in a farm of southern Chile. Once a month individual faecal
samples for coproscopic techniques, grass samples and individual live weight of
the animals were gbtained. Daily macroclimatic data were registrated.
Results: No animal presented clinical parasitosis during the whole period. The
highest trichostrongylid eggoutput (mean 245 epg), with 61% Cooperia, 36%
Ostertagia and 3% Nematodirus, was produced by the calves during the
summer and early autumn ‘months, then declined to 50 epg in winter months.
The heifers showed°the same tendencies and proportlons of larvae, with a
maximal mean of 145 epg, and in cows 33 epg in absence of Nematodirus.
Eimeria oocysts showed a similar tendency of trichostrongylids in the three

-groups with exception of two calves who presented over 2000 opg in winter.

Dictyocaulus larvae were found first in 18% of the heifers and then in 14% of
the calves dunng spring; then 17% of the calves were positive in early autumn
months. Low counts (max. 45 epg) of Moniezia eggs were found in the heifers
and the cows, during the spring months. Larvae population on the grass
increased from 120 larvae/kg dry grass (L/kg dg) in the summer to 490 L’kg dg
in the autumn, coinciding with the most rainy month.

Conclusion: The observed tendencies in the parasite eggoutput were normal in
subclinic bovine parasitosis. Under extensive management it is not necessary to
treat with amlhelmmthlcs
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f.1.05 EPIDEMIOLOGY OF GASTRO-INTESTINAL
NEMATODES OF CATTLE IN CENTRAL IVORY COAST.
Komoin-Oka',C., Pandey?,V.S. & Zinsstag’,J .

' LANADA, Laboratoire Central de Pathologie Animale de
Bingerville, BP 206, Bingerville, Céte d’Ivoire.

2 Institut de Médecine Tropicale, Nationalestraat 155, B-2000
Antwerp, Belgium

* Swiss Tropical Institute, CH-40002 Bale, Switzerland

The objective of the present study was to obtain . epidemiological
information on helminths of cattle in the central region of Ivory Coast. This
region has a tropical hot humid climate with temperature 19-34°C and
anpual rainfall 1100-1600 mm with two peaks in May-June and September-
October. Over a one year period each month 6 N’Dama cattle obtained from
extensive system were necropsied for parasitological examination. All
animals were infected; 95% were infected with Haemonchus contortus, 50%
with Cooperia punctata, 35.5% with QOesophagostomum radiatum, 30%
with Trichostrongylus axei, 8.1% with Cooperia pectinata and 1.6% with
Trichuris spp. Total number of worms/animal varied from 25 to 5203. The
intensity of infection was below 1000 in 63%, 1001-2000 in 23%, 2001-
3000 in 5%, 3000-5000 in 7% and over 5000 in 2% of animals. Worm
burden of all species fluctuated during the course of the study with 1 to 3
peaks. Overall burden showed 2 peaks, in July and October. Faecal egg
counts also showed two peaks (p=0.002). Animals below 3 years of age had
more worms than those over 3 years (1642 vs 791, p=0.028). Hypobiosis
was not detected in any of the nematode species which may be due to
favourable conditions for development and infection throughout the year.
These results show that the level of infection is low to moderate, the animals
below 3 years have higher infection and therefore it is recommended that
only these animals should be treated twice a year during two rainy seasons.

f.1.07 A COMPARISON BETWEEN GOATS AND SHEEP AS
TRACER ANIMALS
Rugutt, M K, Jackson, F, Duncan, J L
lKenya Agricultural Research Institute, NVRC-Muguga, PO
Box 32, Kikuyu, Kenya

Background: Tracer animals are a key component of epidemiological studies
examining extensive production systems. Given the limited availability of
worm-free animals in some countries researchers may find it easier to use
different small ruminant species as tracers. Although long term comparative
studies have shown that goats tend to have higher burdens there have been no
studies examining the short term acquisition of infection in the two species
under tropical conditions.

Method: 12 parasite free Small East African goats (SEAG) and Dorper sheep
(DS) aged 4-6 months were split into 3 groups and every month 4 animals of
each species were introduced into a known Haemonchus contortus infected
paddock to graze for a period of one month when they were withdrawn, kept
in worm free conditions for 3 weeks and then sacrificed to provide worm
burden data.

Results: There were no significant differences between the mature and
immature populations carried by sheep and goats or in the worm load between
the three months of the study. H. confortus infections in both species were not
statistically different. The respective mean total H. confortus worm counts
(TWC) for sheep and goats were 454.6 (SE57.8) and 562.8 (SE1.39). Very
low numbers of Trichostrongylus spp were recorded in 4 animals.
Conclusion: The results suggested that it may be possible to use either
species roadside and/or communal area tracers since the short term acquisition
of infection appeared to be similar in both species. However sheep may be
preferred simply because of ease of handling.

f.1.06 EPIDEMIOLOGY OF PARASITIC GASTROINTESTINAL
ot NEMATODE INFECTIONS OF  RUMINANTS  ON
SMALLHOLDER FARMS IN CENTRAL KENYA.

J.M. Nginy?®, J.L. Duncan®, D.J. Mellor, M.J. Stear’, S.W. Wanyangu",
R.K. Bain® and P.M. Gatongi®

¢ National Veterinary Research Centre, Muguga, KARI, P.O. Box 32,
Kikuyu, Kenya.

*Department of Veterinary Clinical Studies,Glasgow University
Veterinary School, Bearsden, Glasgow, G61 1QH, Scotland. .

ABSTRACT

To establish the infection pattern with gastrointestinal todes in rumi in the
Central Kenya highlands, a study was carried out in 58 smaltholder farms. The study
involved hly faecal from sheep, goats and cattle and pasture

pling from 8 c | grazing areas. Each month 6 Dorper worm-free tracer
lambs were introduced and 4 local cross-bred sheep were purchased for parasite
recovery. The mean faecal egg counts (FEC) for cattle were low throughout the study
period while those for sheep and goats showed a seasonal pattern, high levc_ls of
infection occurring during the two main rainy seasons, especially in March, April and
October. There were significant differences in egg counts over time and among farms.
Haemonchus contortus was the most prevalent nematode in the tracer lambs while the
previously exposed local sheep had significantly lower num}:ers of H. contortus !)u!
significantly higher numbers of Trichostrongylus spp. The highest levels of infection
in the tracers occurred in November 1995 and January, May and June 1996. Other
months were characterised by lower infections. Based on this study, two strategic
treatments for sheep and goats, one in January and a second in Octoba: were
recommended for the study area and for other regions with similar climatic conditions.

f.1.08 THE IMPACT OF GASTROINTESTINAL HELMINTHS
ON PRODUCTION IN GOATS )
Githigja!2, S.M, Thamsborg > S.M.; Maingi', N.; Munyua', W.K.
and Nansen?, P. o .

‘Dept. of Vet. Path., University of Nairobi,2Danish Centre for Experimental

Parasitology, KVL, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark
Background: The impact of gastrointestinal helminths on health and
production of goats may be substantial. The present study estimated this
impact by comparing suppressively treated and untreated goats.
Method: During the rainy season, 44 Small East African goats aged 4 -5
months were allocated to 4 groups grazing separate paddocks of similar
contamination in tropical lowlands. Groups A and C were treated with
albendazole po every 2 weeks while groups B and D only received
individual salvage treatments. They were sampled every 2 weeks and worm
counts were performed after 6 months.

Results: The treated goats gained an average of 2.3 + 0.6 kg while controls

gained 1.6 + 0.1kg. 2 goats from the control groups died and 2 others were

given salvage treatments. The maximum average egg counts for the controls
was 922 epg in month of October while the treated goats had positive faecal
egg counts with a maximum average of 209 epg. The average worm count

for the controls was 1141 + 968 while the treated an average of 124 + 45.

There was a significant difference in the worm counts of the controls and the

treated goats. Haemonchus contortus was the main nematode species.

Conclusion: Gastrointestinal helminths particularly H.contortus cause

clinical disease and mortalities in weaner goats. Anthelmintic resistant

worms may have been selected during the trial.
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f.2.01 VALID AND INVALID TAXA OF TISSUE CYST-
FORMING AND RELATED COCCIDIA
Tenter, AM.
Institut for Parasitologie, Tierdrztliche Hochschule Hannover,
Biinteweg 17, D-30559 Hannover, Germany

Background: Historically, all coccidia with disporous, tetrazoic oocysts were
classified into the genus Isospora. In the 1970s, the family Sarcocystidae was
defined to comprise former members of this genus that are heteroxenous and
form tissue cysts in an intermediate host. Based on phenotypic characters, up to
10 genera have been placed into this family, and the family sometimes is divided
into two or three subfamilies. However, these taxa have not been generally
accepted and the taxonomy of tissue cyst-forming coccidia has become one of
the more controversial areas of protozoan classification.

Phylogenetic analysis: Recently, phylogenetic analyses based on small and
large subunit ribosomal RNA gene sequences have provided new insights into
the phylogeny of coccidia, and a more robust classification is emerging from
these data. The major conclusions from these analyses are: (A) The coccidia
with disporous, tetrazoic oocysts are a monophyletic group, to the exclusion of
coccidia with different oocyst morphologies. (B) At least two lineages exist
within this group: (1) One lineage encompasses homoxenous and heteroxenous
Isospora species and the subfamily Toxoplasmatinae. This finding refutes a
classification of heteroxenous Isospora species into a genus Cystoisospora and
also refutes a classification of the genus Isospora into the family Eimeriidae. (2)
A second lineage encompasses the subfamily Sarcocystinae. Further lineages
appear to exist within the Sarcocystinae, however, a division of this subfamily
into the genera Sarcocystis and Frenkelia is invalid.

Conclusion: I suggest that all coccidia with disporous, tetrazoic oocysts be
classified into the family Isosporidae Minchin, 1903, with a division of the
family based on phenotypic as well as molecular data.

§.2.03 MOLECULAR CHARACTERISATION OF ASCARIDOID
NEMATODES AND DETERMINATION OF THEIR GENETIC
RELATIONSHIPS
Zhul, X.Q. Gasser!, R.B., Jacobs?, D.E., Hung!, G.-C., Boes?, J. &
Chiltonl, N.B.

IDepartment of Veterinary Science, The University of Melbourne, 250 Princes
Highway, Werribee, Victoria 3030, Australia, 2Department of Pathology and
Infectious Diseases, The Royal Veterinary College, University of London, North
Mymms, Hatfield AL9 7TA, UK, and 3The Danish Centre for Experimental
Parasitology, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark

Background: There are obstacles in the morphological identification of some
ascaridoid taxa to species, which has led to some taxonomic problems and
consequently controversies over the classification systems for the Ascaridoidea. The
aim of this study was to use a DNA approach to characterise 15 ascaridoid taxa and
to determine their genetic relationships.

Methods: The rDNA region spanning the first (ITS-1) and second (ITS-2) internal
transcribed spacer (ITS), and the intervening 5.8S gene was amplified and
sequenced. Pairwise comparisons were made of the level of sequence differences for
each spacer, the 5.8S gene, as well as for combined sequence data sets. The
unweighted pair group method using arithmetic averages (UPMGA) was used to
determine genetic relationships among all taxa,

Results: The lengths of the ITS-1 and ITS-2 sequences of the taxa examined were
392-500 bp and 240-386 bp, respectively, whereas the 5.8S sequence was 157 bp.
For ail taxa, the G+C contents for the three rtDNA regions ranged from 30-53.5%.
While no nucleotide variation was detected in the 5.8S gene for any taxon where
multiple samples were examined, variation of 0-2.9% was detected in the ITS-1
and/or ITS-2 sequences within some taxa. The inter-taxon differences in the S.8S
gene were significantly lower than those for the ITS-1 and ITS-2. UPGMA analyses
of sequence data reveaied in most cases concordance with previous groupings based
on morphology.

Conclusions: This study demonstrated that the ITS-1 and ITS-2 rDNA sequences
provide useful genetic markers for the identification of ascaridoids. These sequences
as well as the 5.88 gene could be used effectively for establishing the genetic
relationships among ascaridoid taxa, which should have important implications for
investigating the systematics of the Ascaridoidea. Moreover, genetic markers in the
ITS-1 and the ITS-2 will also be useful for developing PCR-based tools for the
diagnosis of human and animal ascaridoid infections.

f.2.02 CHARACTERISATION OF THE PLASTID DNA OF

NEOSPORA CANINUM

Gleeson, M. T. & Johnson, A, M,

Molecular Parasitology Unit, University of Technology, Sydney,

Westbourne Street, Gore Hill, N.S.W. 2065, Australia.
Background: Neospora caninum is an obligately intracellular
Apicomplexan parasite, which causes abortion and hind-limb paralysis in
cattle and dogs. In beef and dairy cattle, Neospora is emerging as the most
significant cause of abortion, with combined annual losses estimated to
exceed $100 million in Australia alone. Other members of the Apicomplexa,
including Plasmodium and Toxoplasma, have been found to possess a relic
organelle containing a circular genome of about 35 kb. Sequence from this
genome has shown that the circle shares many features with plant plastids,
and it appears that the plastid carries out essential functions for the parasite.
Method: To investigate whether the NC- Liverpool strain of N. caninum
possesses a similar genome, PCR was used to amplify known plastid genes.
To elucidate the physical characteristics of the N. caninum genome, two
types of Pulsed Field Gel Electrophoresis, CHEF and FIGE, as well as
electron microscopy of the isolated circular DNA, have been employed.
Results: Our studies on the physical characterisation of the DNA of
N. caninum confirm that the organism does possess a plastid, with physical
characteristics similar to those of the piastids of Toxoplasma and Eimeria.
Like that in Toxoplasma, the plastid in N. caninum appears to be circular, as
shown by twisted structures seen in electron microscopy, and by its
tendency to migrate anomalously during PFGE. When linearised, the
N. caninum plastid migrates at a rate corresponding to about 35 kb in size.
Conclusion: The knowledge on the plastid of N. caninum generated here is
likely to lead to new insights into the evolution of plastids throughout the
apicomplexa, and may reveal new targets for chemotherapy against plastid
genes and gene products, distinct from the host equivalents. ’

£.2.04 ASINGLE, MULTIPLEX PCR FOR THE
DIFFERENTIATION OF 7 GENOTYPES OF TRICHINELLA
Zarlenga', D.S.,Chute', M.B., Martin?, A. & Kapel, C.M..O.

Immunology and Disease Resistance Lab, USDA, ARS,' Beltsville MD, USA; The
Royal Veterinary and Agricultural University, ? B, Lowsvej 17, DK-1870
Frederiksberg C, Denmark .

Background: To date, the genus Trichinella has been partitioned into 5 species and
atleast 2 additional unclassified genotypes, T5 and T6. The characterization of T8 as
a third unknown species remains an enigma. Other than for 7. pseudospiralis, the
absence of distinguishing morphological characters within the genus has necessitated
biochemical differentiation of the genotypes by isoenzymes, DNA probes, or
genotype specific or random (RAPD) PCR primers. However, the need has arisen to
develop a simple test that can unambiguously and reproducibly differentiate all 7
well-defined Trichiriella genotypes currently known.

Method: DNA sequence data was generated from the ITS1, ITS2 and expansion
segment V (ESV) regions of the rDNA repeat from each Trichinella genotype.. Five
different PCR primer sets were identified which, when used simultaneously, produce
a unique agarose gel banding pattern for each Trichinella genotype.

Results: Primer sets chosen provide unequivocal differentiation of the 7 Trichinella
genotypes. Banding patterns for each parasite group contain no more than 2 DNA
fragments where the ESV-derived primer set functions also as an internal control for
PCR integrity. The diagnostic character of each DNA banding pattern was verified
with multiple isolates of each genotype and the method was successfully adapted to
diagnosing individual larvae using a nested multiplex PCR.

Conclusions: We have developed and verified a simple technique for unequivocal
differentiation of all 7 genotypes of Trichinella as well as 3 distinct geographical
isolates of T. pseudospiralis and propose this method be tested and adopted as an
International standard for the diagnosis of Trichinella isolates.
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f.2.05 ITS 2 SEQUENCES OF DICTYOCAULUS SPECIES OF
RUMINANTS IN SWEDEN

Hoglund, J., Withelmsson, E., Christensson, D., Divina B. P.,
Waller, P. & Mattsson, J.

Department of Parasitology, SVA/SLU, P. O. Box 7053, S-750 07 Uppsala,
Sweden

Background: The lungworm Dictyocaulus viviparus has been reported over
the last 20-30 years from a range of ruminants. The objective of this study
was to study the genetical relationship between Dictyoculus species from
cattle, moose and roe deer in Sweden.

Method: The ITS2 region was amplified with PCR and DNA sequences were
determined from nine individual worms that all came from different hosts. The
sequence data obtained were aligned and compared with similar data derived
from German lungworm isolates from cattle and fallow deer.

Results: Specimens of D. viviparus, were almost identical irrespective of
their geographical origin. When the ITS2 sequence of D. viviparus was
compared with that of lungworms from moose and roe deer, major differences
were noticed. Although lungworms from these cervids had identical ITS2
sequences, they proved to be genetically different from D. eckerti of German
fallow deer, displaying a 66.5% similarity.

Conclusion: Alces alces and Capreolus capreolus in Sweden are parasitised
with a Dictyocaulus species that is different from D. viviparus and D. eckerti,
indicating that we are dealing with a new species in moose and roe deer.
Acknowledgement: This study was supported by the Swedish

Council for Forestry and Agricultural Research.

N

f_2_07 GENETIC VARIABILITY IN ECHINOCOCCUS MULTILOCU-
LARIS ASSESSED BY PCR-SSCP

Haag', K.L., Zaha?, A., Gottstein', B,

'Institute of Parasitology, University of Beme, Switzerland> 2Departamento de
Biotecnologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil.

The extent and pattern of genetic variability within the genus Echinococcus is the
topic of controversial discussion. To date; there is only limited knowledge about
potential genetic polymorphism in E. multilocularis. However, all of our working
hypotheses are principally based upon a low intraspecific genetic variation of E.
multilocularis, in contrast to E. granulosus, where more variability can been
found. In order to tackle the genetic variability and sequence polymorphism in
E. multilocularis, we analyzed samples of 33 E. multilocularis isolates from Fu-
rope, North America and Asia by PCR-SSCP and subsequent nucleotide sequen-
cing. In parallel, sheep, cattle and pig strains of E. granulosus were characterized
for comparison. As target sequences, coding regions (nuclear antigen B and mito-
chondrial NADH dehydrogenase genes) and non-coding regions (introns of actin
and homeobox containing genes) of the parasite genome were chosen. We could
show that the nucleotide diversity among genotypes of E. multilocularis were, in
average, ten times lower than among the recognized different strains of E. granu-
losus. Consequently, we suggest that the conventional classification of E. multi-
locularis in two separated strains (European and North American) should be re-
viewed. Taken together, the low intraspecific genetic variation in this parasite
species justifies the extrapolation of our research findings with regard to host
immunity obtained with geographically defined isolates to other endemic areas.
Acknowledgements: The support by the Swiss National Science Foundation
(project no. 31-45575.95), PADCT/CNPq (Proc. 620081/95-3) and EEC (DG
“ XII CI 10284-0) is gratefully acknowledged.

f_2_06 ISOLATION OF PARTIAL cDNAs SEX-SPECIFICALLY

EXPRESSED IN OESOPHAGOSTOMUM DENTATUM

Boag'?, P.R,, Newton’, S., Christensen®, C.M., Hansen’, N.P.,

Nansen’,P., Gasser' R.B.
J‘Department of Veterinary Science, University of Melbourne, Werribee, Victoria
3030, Australia. *Victorian Institute of Animal Science, 475 Mickelham Road,
Attwood, Victoria 3049, Australia. *Danish Center for Experimental Parasitology,
Royal Veterinary and Agricultural University, Frederiksberg C, Denmark.
Background: Sexual differentiation and maturation of dioecious parasitic
helminths, the pairing of male and female worms and the subsequent production of
eggs represent important processes which occur in the host. In spite of their
importance, there is almost no information on the molecular aspects of these
progesses for parasitic nematodes of animals. In this study, we isolated and
characterised sex-specifically expressed gene transcripts using the technique of
RNA arbitrarily primed-polymerase chain reaction (RAP-PCR).
Method: RAP-PCR was used to compare the differences in gene expression
between adult male and female worms of the porcine nodular worm, O. dentatum.
Sequence analysis was carried out on the cloned RAP-PCR products and database
searches were conducted. Northern blot analysis was carried out on selected clones
to confirm sex-specific expression.
Results: At the time of preparation of this abstract, 74 different cDNA products
had been identified. Of these clones, 10 where found to be sex specifically
expressed (9 male, 1 female). Sequence analysis showed that § clones had
homology to hypothetical Caenorhabditis elegans proteins, while 5 had no
significant homology to any other sequences contained in the databases.
Conclusion: The further characterisation of these genes should have important
implications for understanding sexual differentiation and development in parasitic
nematodes at the molecular level, and may lead to novel approaches for parasite
control. : :
Acknowledgment: Project funding provided by Novartis Animal Health.

f.2.08 EST SEQUENCING OF TWO CAT FLEA

(CTENOCEPHALIDES FELIS) cDNA LIBRARIES

Gaines, P., Brandt, K., Becher, A., Eisele, A., & Wisnewski, N.

Heska Corporation, Ft. Collins, Colorado 80525, USA
Background: In an effort to identify novel vaccine target antigens from the cat
flea, Ctenocephalides felis, four tissue-specific cDNA libraries were created for
the purpose of expressed sequence tag (EST) sequencing.
Method: Both conventional cDNA libraries and cDNA libraries enhanced for
differentially expressed tissue-specific message by suppressive subtraf:tivc
hybridization PCR were generated. The libraries were constructed using
mRNA from 26,000 dissected hindguts and Malpighian tubules from unfed and
blood-fed adult male and female fleas, and from 4,000 dissected heads and
nerve cords from unfed and blood-fed adult male and female fleas.
Results: Over 4,000 clones from the libraries generated for each tissue type
were sequenced and analyzed for homology to published sequences in GenBank
by BLAST. Sequences encoding proteins involved in osmoregulation a.nd
excretion, such as V-ATPase complex subunits, inorganic ion transporting
proteins, and allantoinase, were identified in the hindguthalpigh'ian tubule
libraries. Sequences encoding proteins relating to sensory reception and
neuronal functions, such as pheromone and odorant binding proteins and
sequences having homology to mammalian and Drosophila neurorfal and
developmental genes, were identified in the head/nerve cord libraries.
Approximately 8% of the sequences containing open reading frames of at least
50 amino acids did not have significant homology scores by BLAST.
Conclusion: Several of the clones identified by EST sequencing have been
used as probes to isolate full-length coding regions from the conventional
¢DNA libraries. These clones are being used in Northern and Southern blots to
study flea gene structure and regulation, and as templates to express
recombinant protein.
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GENETIC RESISTANCE TO GASTROINTESTINAL
NEMATODES OF CATTLE
Gasbarre', L.C. & Leighton?, E.A. 'USDA, ARS, LPSI,
Immunology and Disease Resistance Laboratory, Beltsville,
MD, 20705 USA & C-BAR Group, Great Falls, VA 22066 USA.
Background: Gastrointestinal nematodes remain a serious constraint on the
efficient raising of cattle throughout the world. Although there are several safe
and efficacious anthelmintics in widespread use, changing environmental and
consumer concerns coupled with the potential for anthelmintic resistance
requires that adjuncts to current control procedures be developed. One means to
supplement current control programs is to use host genetics to reduce parasite
transmission, thus requiring less intensive anthelmintic use.
Methods: Cattle identical across their major histocompatibility complex were
secondarily bred for enhanced or diminished resistance to GI nematodes.
Offspring were challenged by natural exposure over a 4 month period to
pastures containing Ostertagia ostertagi, Cooperia oncophora, and Nematodirus
helvetianus. Calves were extensively monitored both immunologically and
parasitologically throughout the test period, and selected calves were killed to
accurately assess parasite burdens,
Results; Immunity to the parasites can be manifested either as reduced numbers
of worms or as reduced fecundity of the females (heritibility - 0.3). Bulls with
increased risk of producing susceptible (non-responder) calves can be identified.
Fecal EPQG are a poor indicator of Qstertagia numbers, and in calves serum
pepsinogen levels are more accurate. Genetic resistance in cattle functions
differently than that reported in sheep and likely involves different immune
effector mechanisms, due to the dominance of Qstertagia in this parasite-host
system. _
Conclusion: Host genetics can be used to substantially reduce transmission of
GI nematodes in cattle. ’

f.3.03 DIRECT AND MATERNAL GENETIC EFFECTS FOR
RESISTANCE TO STRONGYLES IN CREOLE GOATS
Mandonnet', N., Aumont', G., Gruner?, L., Bouix®, J.,

Vu Tien Khang’, I, Arquet', R., Varo!, H.
"nstitut National de la Recherche Agronomique, Unité de Recherches
Zootechniques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe (F.W.L).
?INRA, Station de Pathologie Aviaire et de Parasitologie, 37380 Nouzilly

(France). .

’INRA, Station d’Amélioration Génétique des Animaux, 31326 Castanet Tolosan

(France), :

Background: Breeding for resistance is one reliable way to control infections

with gastro-intestinal strongyles (GIS) in grazing small ruminants. Economical

interest of breeding depends on selection efficiency. In order to introduce or not
resistance into breeding schemes of Creole goat, genetical parameters of this trait
were estimated, " -

Methods: Genetic variability was assessed through the sire/offspring relationships
in the Creole experimental flock of INRA-Gardel. Animals were naturally infected
on irrigated pastures. Records of 979 kids sired from 54 bucks were analysed by a
REML method, using an animal model.

Results: Estimates of direct heritabilities (standard errors) were 0.18 (0.05), 0.23

(0.05), 0.17 (0.04) and 0.33 (0.06) for fourth root transformed faecal egg counts,

measured at 4, 6, 8 and 10 months of age respectively. The genetic correlations

reached 0.88 (0.09) between 4 and 6 months, and 0.96 (0.05) between 8 and 10

months, Part of gepetic variability was due to maternal effects. Maternal

heritabilities were 0.07, 0.15, 0.03 and 0.10 respectively. A strong antagonism
between direct and maternal effects was found: direct-maternal correlations varied
from -0.39 to -0.53 except at 8 months of age where it was null.

Conclusion: Breeding for resistance to GIS in Creole goats is possible but

maternal components of variability should be taken into account to achieve

optimum genetic progress. )

GENETICS OF NEMATODE FAECAL EGG COUNT IN
WEST AFRICAN N’DAMA CATTLE

Zinsstag 'J.. Ankers’,Ph., Njie’ M., Smith',T., Pandey’,V S.,
Pfister® K,. & Tannerl,M.

'Swiss Tropical Institute, PO Box, CH-4002 Basle, Switzerland; 2 ue des Riettes CH-
1145 Bidre Switzerland; 3[nternational Trypanotolerance Centre, P.M.B, 14, Banjul,
The Gambia; *Prince Leopold Institute of Tropical Medicine, Nationalestraat 155, B-

2000 Antwerp, Belgium; 5 Deptartment of Zoology, University of Neuchitel, rue E.
Argand 11, CH-2000 Neuchétel Switzerland.

£.3.02

Heritability of faecal egg counts (FEC) of traditionally raised West African
N'Dama cattle was estimated by offspring-dam regression. The study was
conducted in the Central River Division in The Gambia with a savannah
woodland type vegetation. In 1992, five monthly faecal samples were taken
between June and October, and in1993, four monthly samples from July to
October, ranging from 275 to 365 dams and their calves per month. Afier,
regression on age, month and year, normal scores of residual average FEC of
calves were regressed against normal scores of residual average dam FEC,
including herd as a random effect using restricted maximum likelihood
estimation, A heritability of 0.28+ 0.11 was estimated from 300 offspring-dam
couples. We suggest that the heritability of faccal egg counts is rather related to
the burden of hypobiotic larvae than to field infections, which confirms earlier
suggestions that genetic control of egg output is most effective during periods
of low parasite transmission. National breeding systems are a precondition for
exploiting heritability traits. In view of the difficulties in establishing such
systems in West Africa, integrated control using improved management and
strategic chemotherapy remain the methods of choice to control gastrointestinal
nematodes of cattle in the short term future.

SELECTION OF TRICHOSTRONGYLID RESISTANT
SHEEP IN ARGENTINE FARMS.
Romero 1.’ Boero CA.Prando AJ,Baldo A.Griffin B,
Silvestrini M.P

CEDIVE, Fac.Vet.Cs. Nat. Univ. of La Plata .CC.147 (7130) Chascomils -
Argentina,
Background: Increased sheep Trichostrongilids drug resistance and difficulties
in field technology resources practise, encourage us to develop a selection plan
based on naturally resitant animals to integrate it in a sanintary management,
‘program in Argentine north east farms. Haemonchus contortus and’
iTrichostrongylus colubriformis are prevalent species
Method: The program was applied on a Polwarth breed population in a
jcommercial farm with 3500 sheep, of Cortrientes province, and including each
'year since 1995: 70-100 males and 250400 females in a a 2-6 natural challenge
and FEC evaluation for selection. Complementary faecal egg count (FEC)
control in different flock and rational use of Closantel and broad spectrum
drugs after resistance diagnostic, complete the management. Each year the
high level of resistance group (HR) was the cuartil with better behaviour in all
challenges, the worse cuartil was selected as low level of resistance (LR). Fec
control was carried out with HR and LR sheep in 1st., 2nd and 3rd pregnancy
and after parturition.
Results: The HR cuartil Show in challenges after weaning, median FEC
‘between. 22% and 51% of general population (GP) level. LR cuartil between
'179 and 500%. When adult groups were evaluated after parturition the HR
present 56% (1st parturition) and 42% (2nd and 3rd) of LR FEC level.
Conclusion: Selection of resistance is applicable, and economically possible in
integrated management programs, Females must be included and professional
intervention is nessesary.
Acknowledgement:Biogenesis S.A. and La Plata Univ. by economical
support.

£.3.04
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THE SELECTION OF A RESPONSIVE LINE OF
SCOTTISH CASHMERE GOATS.

Jackson'. F., Bishopz, S., Wrightj , L, Jackson', E., Huntleyl JF.
& McBean', D.

£.3.05

! Moredun Research Institute, Edinburgh, Scotland, 2 Roslin Research Institute,
Edinburgh, Scotland. 3 Macaulay Land Use Research Institute, Aberdeen,
Scotland

Background: The selection of multiple anthelmintic resistance in a herd of
Scottish Cashmere (SC) goats led to the initiation of a research programme in
1992 examining the potential for caprine genetic selection and aspects of
acquired resistance against gastrointestinal (GI) nematodes.

Method: The first two kid crops in the selection study came from 95 does
mated with 3 ‘responder’bucks, se¢lected from a pool of 100 male goats drawn
from 12 cashmere herds. Subsequently breeding males were identified from
within the selected line (SL). Yearlings from each generation of SL and
unselected line (USL) kids were exposed to both natural and artificial challenge
with GI nematodes to determine responsiveness. Anthelmintic disrupted
challenge models using identified responder and non-responder animals have
also been used to investigate the effects of sex and nutritional supplementation
in pen studies on the expression of immunity.

Results: The most recently exarnined (F4) SL male and female yearling goats
had average faecal egg counts that were 29.1 and 34.4% lower than USL
yearlings. The initial estimate of heritability of responsiveness was 0.37 + 0.18.
Intact male goats were less well able to regulate GI nematodes than female goats
and the expression of immunity was unaffécted by supplementation with non-
rumen degradable protein.

Conclusions: Genetic selection appears to offer a means of enhancing
responsiveness against GI nematodes in SC goats and hence reducing reliance
upon intensive chemoprophylaxis.

f_3_07 COMPARATIVE STUDIES ON OESTRUS OVIS INFECTION
IN. GASTRO-INTESTINAL STRONGYLES (GIS)
RESISTANT AND GIS NON RESISTANT SHEEP.
Jacquiet P., Gruner L.*, Duranton C., Nguyen V K., Tabouret, G.,
Prévot F., Bergeaud J., Dorchies P.

Ecole Nationale Vétérinaire, 23, Ch. des Capelles F-31076 Toulouse

* : Unité d’Ecologie des Parasites, INRA, Tours-Nouzilly

Novel options for nematode control are compulsory in sheep production

because anthelmintic resistances increase all around the world. One of these

options is to exploit a natural resistance to nematodes through a selective
breeding program nevertheless, the consequences of this selection on the
resistance to other pathogens are widely unknown. Thus, we compared in
this study the Oestrus ovis (sheep nasal bot fly) infection between a GIS
resistant flock and a GIS non resistant flock. 35 GIS resistant sheep and 33

GIS non resistant sheep were selected, reared in two contiguous fields and

exposed to Oestrus ovis, Teladorsagia circumcincta and Trichostrongylus

colubriformis natural infections. 25% of them were necropsied every six
months at the beginning and at the end of the fly season. Whatever the
slaughter period, percentages of infected animals with nematodes were similar
but parasitic burdens were of course higher in GIS non resistant sheep. In
contrast, Oestrus ovis was more prevalent (P = 0,03) in GIS resistant sheep
(71% harboured O. ovis larvae) than in GIS non resistant sheep (45% only).
Qestrus ovis larvae were slightly more numerous (P = 0,08) in GIS resistant
sheep (11,5 + 12) than in GIS non resistant sheep (7  6,7). Moreover, GIS
resistant sheep had i) more mucous mast cells and eosinophils in the mucosae
of the upper respiratory tract and the digestive tract and ii) higher Oestrus
ovis specific antibodies titers than GIS non resistant sheep. These first -
results claimed for further investigations, especially experimental infections.

f.3.06 SELECTION OF SHEEP UPON THEIR RESISTANCE AVOID
NEMATODE OUTBREAKS
Gruner, L., Sauvé, C., Cortet, J., Limouzin, C.
INRA, Pathologie Aviaire et Parasitologie, 37380 Nouzilly, France.

Background: It is possible to select sheep upon their resistance to gastro-
intestinal nematode parasites by using faecal egg counts (FEC) measured after
natural or experimental infection. The benefits in terms of regulation of nematode
populations is poorly illustrated; a three-year survey including a very favorable
year for the nematodes (1998) was conducted.

Methods: Two INRA 401 flocks of 30 sheep were selected from 200 male lambs
after 2 experimental mixed infections with Teladorsagia circumcincta (Tcir) and
Trichostrongylus colubriformis (Tcol). The Resistant flock R (with low FECs) and
the Susceptible flock S (with high FECs) grazed separated pastures. The two
species populations were assessed on pasture by the use of groups of tracer lambs
grazing 3 weeks and in the rams R and S. Rams necropsied in July and November
were replaced each new year after selection from a flock naturally infected,
predominantly with Tcirc.

Results: Small differences were observed between Tcirc populanons onRand §
pastures as in R and S rams. Very few Tcol remained the 3" year in R pasture and
rams. In 1998, very high levels of the two nematode species were observed. They
ranged on the S pasture from 4000 to 150 000 worms in rams and provoked the
death of all tracer lambs in October. They harbored between 20000 and 95000
worms. On R pasture, populations were divided by 5 and 40 for Tcir and Tcol
respectively in rams, by 1.5 and 3000 in tracer lambs.

Conclusion: Breeding sheep selected with low Tcir and Tcol FEC permitted a
huge regulation of Tcol population, a lower limitation of Tcir one, but prevent
outbreaks the favorable year for the nematode species.

INTEGRATED TRYPANOSOMOSIS MANAGEMENT
AND DISEASE RESISTANCE TRAITS

d’leteren’ G Gbodjo Zakpa?, L., Leak', S.G.A., Kamuanga',
M., Koffi?,

Unternational Livestock Research Institute (ILRI), P.O. Box 30709, Nairobi, Kenya
2Projet conjoint Minsitere de I’ Agriculture et des

Productions Animales - ILRI, B.P. XXXX, !(orhogo, Cote d’Ivoire
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Decreasing efficacy of the trypanocidal drugs and difficulties of sustaining tsetse fly
control, strengthen the importance of trypanotolerant livestock and the enhancement
of disease resistance as option for livestock production. Continued increase in urban
demand for livestock products in west Africa and recent expansion of markets are
influencing breed choices towards increased size and milk production. In order to
assess the influence of these conflicting trends on farmers decisions, studies of
changes in breed compositions and farmers priority traits for breeding decisions were
undertaken in mid-west Africa.

Ten traditionally managed cattle herds were monitored in northern Cote d’Ivoire.
Breed of calves at birth, tsetse challenge and trypanocidal drugs requirements, were
recorded over a ten year period with changing disease risk influenced by various
interventions, There was a slow trend towards more crossbreeding between tolerant
and susceptible cattle in the first years. The trend was substantially accelerated
following a tsetse control operation organised by the Government.

These results combined with trypanocidal drug usage, evolution of tsetse challenge
and farmers’s ranking of priority traits provide a good insight on farmers strategies.
They indicate the importance of considering breed types in impact assessment of
trypanosomosis control.
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f.4.01 DIETARY PROTEIN AFFECTS THE PERIPARTURIENT
RELAXATION OF IMMUNITY IN EWES
Houdijk!, 1.GM., Huntley’, IF., Kyriazakis', I, Coop’, RL. &
Jackson?, F. 'Animal Biology Division, SAC, West Mains Road,
Edinburgh EH9 3JG, UK. Moredun Research Institute, Pentlands
Science Park, Bush Loan, Penicuik EH26 0PZ, UK.
Background: The periparturient relaxation (PPR) of acquired immunity may be
due to an increasing amount of metabolizable protein (MP) being directed to
reproductive efforts rather than to immune functions. Therefore, we studied the
effects of an increased MP-intake on faecal egg counts (FEC), mucosal mast
cells (MMC), and globule leucocytes (GL) in the parasitized periparturient ewe.
Method: Twin-bearing ewes, trickle infected with 6,000 L, Ostertagia
circumcincta, were fed at 85% (LP; n=30) or 130% (HP; n=30) of their MP
requirements (MP-req) for late gestation. Six of each group were slaughtered at
lambing (d,); the rest were fed at 85% (LL; n=12) or 130% (HL; n=12) of their
MP-req for lactation, and slaughtered at either d,; or dy; (n=6). FEC were done
weekly. Abomasal folds were sampled at slaughter for MMC and GL counts.
Results: The LP-ewes had higher FEC in the last three weeks of gestation
(P<0.05) and less GL at dy (P<0.10) than did the HP-ewes. FEC increased during
lactation for each diet. However, this increase was smaller for the HL ewes than
for the LL ewes, especially during the second three weeks in lactation (P<0.05).
GL were lower in lactation than at d;. However, the HL-ewes had more GL than
the LL-ewes at d4; but not at dy; (P<0.05). The diet did not affect MMC counts.
Conclusion: We conclude that MP-intake above MP-requirement for late
gestation diminished PPR at lambing (decreased FEC and increased GL).
However, the PPR did occur during lactation, though less pronounced due to
MP-intake above MP-requirement for lactation in the second three weeks.
Acknowledgement: This work was supported by the EU-grant FAIR-3-PL96-
1485 and SOAEFD.

f.4.03 SUPPLEMENTARY FEEDING AND RESILIENCE OF
BROWSING GOATS TO GI NEMATODES
Torres-Acosta’, LE,, Jacobs', D.E. & Aguilar-Caballero?, A.J.

The Royal Veterinary College’, University of London, Hatfield, Herts AL9 7TA,
U.K. Facultad de Medicina Veterinaria y Zootecnia®, Universidad Autonoma de
Yucatén, Mérida, Yucatén, México. .

Background: Pen studies have demonstrated that host nutrition can influence
host-parasite relationships but few data are available on the effect of
supplementation on grazing ruminants. Two trials (rainy and dry season) were
performed to study this interaction in a sub-humid tropical environment.
Method: In each trial 4 groups of 8 parasite free kids were included in a
factorial design. Two groups were drenched with moxidectin every 28 days (T-S
and T-NS); two were supplemented (100g/day; 74% sorghum meal:26%
soyabean meal(T-S and NT-S); one remained as a control (NT-NS). Every
second week body-weight, faecal egg counts (FEC) and selected blood
parameters were measured.

Results: In both trials cumulative live-weight gain was improved by
supplementation (P<0.0001) but FEC was not affected. PCV, Hb and albumin
concentration showed that the pathogenicity of GIN was less severe in the NT-S
group compared to NT-NS, especially in the rainy season, when the NT-S group
had fewer diarrhoea-days than NT-NS. Supplementation was not sufficient to
control the negative effects of GIN at the end of the wet season. Peripheral
eosinophil counts (PEC) were higher in supplemented groups.

Conclusion: Supplementary feeding increased resilience of Criollo kids against
GIN infections in both seasons. This trend was more evident in the rainy season,
when the kids were exposed to higher challenge. Elevated PEC suggests that
supplementation also increased resistance, although this was not reflected in
FEC.

f.4_02 EFFECTS OF INITIAL LEVEL OF MILK PRODUCTION
AND DIETARY PROTEIN INTAKE ON THE COURSE OF
NATURAL NEMATODE INFECTION IN DAIRY GOATS
Chartier', C., Etter', E., Hoste?, H., Broquas, C., Pors', 1.

!CNEVA-Niort, Laboratoire de Recherches Caprines, BP 3081, 79012 Niort
Cedex, France, 2Unité associée INRA/ENVT 31076 Toulouse, France, 3Institut
de I'Elevage, Agropole, 86550 Mignaloux-Beauvoir, France

Background : The level of dietary protein is known to alter the establishment
and the pathophysiology of digestive nematodes in sheep.On the other hand,
high-producing dairy goats are less resistant and/or resilient than low-
producing ones to experimental nematode infection. During a 2-year study, we
have investigated the course of a natural T. colubriformis (T.c.) infection in a
high-producing dairy goat flock.

Methods : In year 1, 50 grazing goats divided in High (HP) or Low Producer
(LP) were compared from April to October for parasitological and milk
parameters. In year 2, the 25 HP goats were only considered and were allocated
to 2 levels of dietary protein, high level (PR+) with 372 PDI or low level (PR-)
with 337 PDL They were monitered as above.

Results : In year 1, HP goats showed a greater nematode egg output (1856 vs
1000 epg) associated with higher values in T.c. IgG in autumn than LP ones
whereas decrease in serum phosphate concentration was similar in both groups.
In year 2, PR+ goats exhibited lower but non significant egg ouput in autumn
(2219 vs 2817) vs PR- ones. Moreover, milk yield and fat content were
significantly higher in PR+ vs PR- in the 2™ part of the study.

Conclusion : HP goats are less resistant to nematode infection in natural
conditions, Resistance and resilience of HP goats may partially be improved by
a protein supplementation in the diet. "
Acknowledgements : This work was funded by FAIR 3CT96-1485 project.

f_4_04 EFFECTS OF ANTHELMINTIC TREATMENT AND FEED
SUPPLEMENTATION ON GRAZING TULI WEANER- STEERS
NATURALLY INFECTED WITH GASTROINTESTINAL NEMATODES

A. Magaya®, S. Mukaratirwa®, A.L. Willingham®, N. Kyvsgaard® and S. Thamsborg®.
“University of Zimbabwe, Department of Paraclinical Veterinary Studies,

P.O. Bax MP167, Mt Pleasant, Harare, Zimbabwe.
*Danish Centre for Experimental Parasitology, Royal Veterinary and Agricultural
University, Ridebanevej 3, 1870 Frederisksberg C, Denmark

A study was carried out to determine the epidemiology of gastrointestinal nematodes in
indigenous Tuli cattle and the effect of dietary protein supplementation and anthelmintic
treatinent on productivity in young growing cattle. Forty steers with an average age of 18
months were divided into four groups; 1) fenbendazole (slow release bolus) and cottonseed
meal (FCSM group), 2) fenbendazole (FBZ group), 3) cottonseed meal (CSM group) and
4) control (no cottonseed meal and no fenbendazole) (CON group). Performance
parameters measured included worm eggs per gram of faeces (EPG), packed cell volume
(PCV), albumin and live-weight gain. Results showed that faccal worm egg counts were
lower and PCV was higher in the FCSM and FBZ groups than in the CSM and CON groups
(p<0.01). Weight gains were higher in the CSM and FCSM groups than in the FBZ and
CON groups (p <0.05). The cost benefits of anthelmintic treatment and dietary

ppl ion.were app in this study. The improved growth performance of FCSM,
FBZ and CSM groups reflected financial gain over the controls on termination of the study.
The dominant genera of gastrointestinal nematodes on faecal culture, pasture larval counts

necropsy were Cooperia sp and Haemonchus sp. The incidences of Trichostrongylus sp
Oesophagostomum sp and B

sp were low.
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f.4.05 INTERACTIONS OF NUTRITIONAL PROTEIN AND
ANTHELMINTICS ON THE CONTROL OF NEMATODES
IN SHEEP
Papadopoulos‘, E., Sotiraki!, S., Stamataris?, C., Deligiannis’, C.,
Himonas', C. & Zygogiannis?, D.
"Lab of Parasitology & Par. Diseases, Veterinary Faculty, Thessaloniki Greece;
Department of Animal Health & Husbandry, Veterinary Faculty, Thessaloniki
Greece; *National Research Foundation of Greece, Karditsa Greece.
Background: Gastrointestinal parasitism in sheep is one of the most pervasive
challenges to their health, welfare and productivity. The use of anthelmintics for
the control of nematodes offers only short-term economic benefits and has
resulted to drug resistance in many parasites. The aim of this study was to use
animal nutrition (protein) as a tool for the control of nematodes in sheep.
Method: Sixty female lambs, naturally infected with a mixture of local
nematodes, were divided into 3 similar groups A, B & C (n=20). All lambs were
grazing infected pasture and additionally lambs of group B were receiving
anthelmintics and those of group C nutritional protein. Faecal epg, pasture larvae
and adult worm counts were carried out.
Results: Lambs of group A, B & C had 632, 334.8 & 426.1 mean epg counts,
respectively and 80.8,25.9 & 25.1 mean adult worm counts, respectively.
Conclusion: Lambs receiving nutritional protein had significantly lower faecal
epg counts and worm burdens than controls and similar counts to the animals
receiving anthelmintic treatments.
Acknowledgement: The work was supported by EU (DGVT) Project No PL96
1485 as part of a collaborative program beiween UK, France, Greece and Spain.

EFFECT OF OSTERTAGIA CIRCUMCINCTA
INFECTION ON ABOMASAL MICROBES
Simcock, D.C.", Simpson, H.V.", Joblin, K.N.2 & Scott, L.!

1.4.07

Massey University', Private Bag 11-222, Palmerston North, New Zealand &
New Zealand Pastoral, Agricultural Research Institute Ltd?, Private Bag 11-008,
Palmerston North, New Zealand.

Background: Decreased productivity in sheep with abomasal parasites has been
linked to reduced feed intake and increased survival of microbes in the less acidic
abomasal contents. Loss of appetite has been attributed to the concurrent
hypergastrinaemia and the greater abomasal microbial populations to raised pH.
In this study, abomasal acrobic and anaerobic microbe numbers during a
imoderate O. circumcincta infection have been related to concurrent changes in
‘PH of abomasal fluid; serum gastrin levels and to feed intake.

Methods: Abomasal pH and serum gastrin were estimated twice daily from
parasite-naive sheep infected via abomasal cannulae with 150,000 exsheathed L3
and 11 days later by 100,000 sheathed L3 given intraruminally. Abomasal
contents were collected anaerobically for microbial culture at 2-3 day intervals.
Results: Aerobic counts remained between 10*-10° cells mI™, while anaerobic
counts increased from 10°-10” cells.ml” before infection to 10™-10" cells.ml” in
parasitised sheep. Anaerobic microbes increased with pH from pH 2.5-3.5 and
were approaching rumen fluid levels above pH 3.5. Food intake decreased for a
variable period and was poorly correlated with serum gastnn levels (R? between
0.12 and 0.48, mean 0.29, P<0.01 or <0.001).

Conclusions: Loss of appetite was not attributable to hypergastnnaenua. Failure
of rumen microbes to be lysed even at relatively low abomasal pH (3 to 4) may
lead to a significant reduction in the availability of digestible protein.
Acknowledgments: We wish to thank the C. Alma Baker Trust and
E.&C.Thoms Bequest for financial support.

f.4.06 THE EFFECT OF DIETARY COMPOSITION ON THE
ESTABLISHMENT OF OESOPHAGOSTOMUM
DENTATUM IN THE GASTROINTESTINAL TRACT OF

PIGS
Petkevitius ‘2, S., Nansen?, P., Bach Knudsen®, K.E. &
Kristiansen®, E.

Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark
? ithuanian Veterinary Institute, Instituto 2, 4230 Kaisiadorys, Lithuania
3Department of Animal Nutrition and Physiology, Danish Institute of
Agricultural Sciences, Researchlcemre Foulum, P.O. Box 50, DK-8830 Tjele,
Denmark

Background: Earlier studies have shown that diets with high levels of lignin
and insoluble non-starch polysaccharides (NSP) had a profound influence on the
establishment of Oesophagostomum dentatum in the large intestine of pigs.
Objectives: The aims of the present studies was to investigate: (1) the influence
of two diets with contrasting digestibilities on O. dentatum establishment and
(2) the effect of these two diets on already established infections.

Results: The diet with high levels of lignin and NSP offered favourable
conditions for establishment of O. dentatum in the large intestine, whereas the
diet where the carbohydrate fraction was highly degradable reduced
development of O. dentatum.

Conclusion: The investigations suggest that there seems to be an interaction
between the content of dietary carbohydrates and the establishment and the
reproductive capacity of O. dentatum in the pig.

£.4.08 COPPER OXIDE WIRE PARTICLES FOR H4EMONCHUS
CONTROL IN GRAZING MERINO LAMBS.
Knox, M.R.

CSIRO Animal Production, Locked Bag 1, Armidale NSW 2350 Australia
Background: The emergence of the “super resistant strain” of Haemonchus in
Northern NSW has meant that there is an urgent need to investigate new
methods of control. Recent studies in New Zealand have established that use of
copper oxide wire particles (COWPs) can reduce Haemonchus and Ostertagia
numbers in infected sheep. This experiment was designed to test the efficacy of
COWPs under Australian grazing conditions.

Method: 40 worm-free Merino lambs were divided into 4 equal groups and
allocated to separate 1 ha pasture plots. 2 groups then received 2.5g COWP
(Coopers Permatrace Copper, Schering-Plough Animal Health) while the other
2 groups were untreated. From one week after COWP treatment all lambs
received weekly challenge with 2000 Haemonchus larvae. Liveweights, PCV
and faecal egg counts were recorded and 2 lambs from each group were
slaughtered at weeks 4 and 6 for postmortem worm burden estimation.

Results: Faecal egg counts and worm numbers were lower in the COWP lambs
and after 6 weeks of infection all untreated control lambs had to be withdrawn
from experimentation due to clinical haemonchosis. Faecal egg counts in the
majority of COWP lambs remained low and clinical disease did not develop
prior to the termination of the experiment at 10 weeks.

Conclusion: Use of COWPs did not eliminate all worms from these lambs but
lowered numbers to levels that did not produce clinical disease. Through
lowering faecal egg output COWPs should reduce larval availability on pasture
and hence overall worm populations.

Acknowledgment: The support of Schering-Plough Animal Health is
thankfully acknowledged.
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£.5.01 APE SELF-MEDICATION: NEW SOURCES FOR THE
TREATMENT OF PARASITOSIS
Huffman', M.A., Ohigashi?, H., Nansen®, P., Bagh®, HO.,
Balansard*, G., Gasquet!, M., Riad, E.

! Primate Research Institute, Kyoto University, Inuyama Aichi, Japan,
484-8506; "Division of Applied Life Sciences, Kyoto University, Sakyo, Kyoto
606-01, Japan,?® Danish Centre for Experimental Parasitology, The Royal
Veterinary and Agricultural University, Billowsvej 17, DK-1870, C, Denmark.
*Faculte de Pharmacie, Universite d"Aix-Marseille, 27 bd Jean Moulin, 13385
Marseille cedex 5, France.

Background: Parasite resistence to modern anthelmintics is an increasingly
serious problem. The study of host-parasite relationships in nature provides
alternatives and important insights into dealing with this problem.

Methods: Multi-disciplinary investigation of chimpanzee behavioral strategies
in the wild for the control of parasite infection was conducted.

Results: Ingestion of the medicinal plant Vernonia amygdalina and the
non-nutritional use of bristly leaves from other species by chimpanzees was
shown to reduce burdens of Oesophagostomum and Bertiella worm loads,
providing temporary relief from gastrointestinal upset. In vitro pharmacological
assays demonstrated antischistosomal and antimalarial activities in ingested
species,

Conclusion: Use of in vivo animal models for the R&D of promising
anthelmintic plants identified from these studies is the next step. Continued
study of self-medication in wild primates is a promising means of providing
drugs and new strategies for the treatment of parasitoses in domestic animals.

£.5.03 EVALUATION OF LOCAL MEDICINAL PLANTS FOR THEIR
ANTHELMINTIC ACTIVITY

Bwanika, A., and Lubega G.W.
Faculty of Veterinary Medicine, Makerere University, P.O. Box 7062,
Kampala - Uganda.

The ethnophammacological data from the cross-sectional study on
anthelmintic use in goats, revealed that over 52% of the farmers in the traditional
systems (tethering and free range) ara involved in the usage of herbal plants as
remedies against helminthiasis. .

Three of the most commonly used herbs were selected for validation
studies. The powdered components of the plant in question were subjected to
ethanolic extraction in a soxhlet apparatus and another part boiled with distilled
water to produce aqueous/boiled extract.

In vivo trials with the extracts revealed significant activities (up to 60%
efficacy) against gastro intestinal nematode for both or one type of extract
depending on the plant in question.

f.5.02 ANTHELMINTIC ACTIVITY - OF INDIAN
MULBERRY FRUIT AGAINST HAEMONCHUS
CONTORTUS IN SHEEP
Satrija, F, Department of Parasitology and Pathology,

Faculty of Veterinary Medicine, Bogor Agricultural University, J1.
Taman Kencana I/3 Bogor 16151, Indonesia
Background: Control of gastrointestinal nematodosis using
anthelmintic in small holder sheep farming in Indonesia is seldom
practiced due to high price of modern synthetic anthelmintics. The
present study was designed to investigate anthelmintic effect of Indian
mulberry fruit (Morinda citrifolia), a herbal medicine, against
Haemonchus contortus in experimentally infected sheep. ‘
Methods: Twenty-five sheep experimentally infected with 7500 L, H.
contortus were allocated into five groups of each 4 animals. On week 3
after the infection four groups were given dried Indian mulberry fruit
powder per-os at single doses of 0.4, 0.6, 0.8 and 1 g kg BW, whereas
another group served as non-treated controls. Fecal samples were taken
at one-week intervals during the experiment. All animal were
slaughtered on week § after infection for post-mortem worm counting.

Results : Following the treatment faecal egg counts in the treated groups

reduced by 72.5 — 82.2%. Result of the post-mortem worm counting

revealed that administration dried Indian mulberry fruit powder at single
doses of 0.4, 0.6, 0.8 and 1 g’reduced H. contortus burden in the

experimentally infected animals by 73.6, 19.0, 859 and 38.8%

respectively.

Conclusion: Indian mulberry showed a potential anthelmintic effect

against H. confortus.

-

f.5_04 EVIDENCE FOR DIRECT ANTHELMINTIC EFFECT OF
CONDENSED TANNINS
Athanasiadov?, S., Kyriazakis', I., Coop?, R.L., Jackson?, F.
! Animal Biology Division, SAC, West Mains Road, Edinburgh, EH9 3]G UK
"Moredun Research Institute, Parasitology Division, Pentland Science Park,
Bush Loan, Penicuik, EH26 OPZ, UK
Background: It has been suggested that condensed tannins (CT), have an
effect on the parasitic burden of infected lambs. One hypothesis is that
condensed tannins have a direct anthelmintic effect against gastrointestinal
parasites of ruminants. We investigated the anthelmintic effect on a intestinal
parasite of sheep.
Method: Twelve, castrated, naive lambs, were infected with a single dose of
20,000 L, of T. colubriformis at the start of the experiment. Four weeks later,
half of the lambs were drenched with an 8% (of their food intake) CT solution
(Quebracho tannins solution) daily for a week. The other half were the
parasitised controls. Faecal and blood samples were taken regularly to estimate
the establishment of parasitism. At the end of the experiment (week 5) all
lambs were killed, their small intestines were removed and the worm burdens
were estimated.
Results: The faecal egg counts of the lambs that were drenched with the 8%
solution were half as much as the non treated lambs, from about three days

"after the first CT dose. A similar pattern was also seen in the worm counts.

The sex ratio between male and female in both groups was similar.
Conclusion:The effects of CT’s may, at least in part, reside in their
‘anthelmintic’ properties
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f_ 5-05 COMMERCIAL DEVELOPMENT OF DUDDINGTONIA
FLAGRANS AS A BIOLOGICAL NEMATICIDE.
Gillespie, A.T. and Kristensen, T.

Chr.Hansen BioSystems A/S, Bage Allé 10-12, DK-2970, Hersholm, Denmark.
The nematode trapping fungus, D. flagrans, has shown great potential as a
supplement to the present methods of nematode control in livestock, in that it
has been repeatedly shown that daily administration of chlamydospores can
prevent clinical disease and increase daily weight gain.
To turn this exciting concept into a product, however, requires a great deal of
further study and expenditure. The first step is to be able to produce, formulate
and stabilise spores to allow “the product” to compete with the existing,
efficacious and low cost anthelminthics. Leaving aside yeast, there are very few
fungi produced commercially and therefore there is no readily acessible
~ technology for large scale production of hyphomycete fungi. With D. flagrans it
is essential to produce chlamydospores and these are difficult, or impossible, to
produce economically in liquid fermentation, the method of choice.Secondly,
the product must be shown to be safe for target animals, humans and for the
environment and the data submitted to regulatory authorities for approval in all
countries where it is wished to sell the product. Thirdly, the fungus must be
tested in various animal species, production systems and climatic conditions
and recommendations developed for the products use. It is essential to find
ways of administering the product on a daily basis; the ideal solution would be
to develop a slow release device. In addition to these technical issues,
consideration must be given to commercial matters such as patents and sales
and marketing. Only if sucess is achieved with all these tasks, can D. flagrans
become a commercial reality.

£.5.07 LARVICIDAL EFFICACY OF DIFFERENT
FENBENDAZOLE FORMULATIONS IN CATTLE

Abbott!, EM., Reinemeyer’, CR..

Hoechst Roussel Vet, Warren, NJ'. East Tennessee Clinical Research,
Knoxville, TN?

A controlled bridging study was conducted in experimentally parasitized
cattle in order to demonstrate bioequivalency of paste and premix
formulations of fenbendazole with the reference formulation, the 10%
suspension, thus harmonizing label claims for the three formulations.
Thirty-two (32) Holstein or Holstein cross steer calves with
experimentally induced infections with gastro-intestinal nematodes were
randomly assigned to four treatment groups, each comprising eight
animals. On Day 6, after infection when the parasites would be at the

4" larval stage of development, cattle in three of the groups were treated
with different formulations of fenbendazole.

All formulations were administered at a dose rate of 5.0 mg fenbendazole /
kg bodyweight. Cattle in the remaining Group 4 were water treated
controls. Starting 21 days after treatment, 2-3 calves from each group
were euthanized daily over a three day period and their parasite burdens
determined at necropsy.

All three formulations of fenbendazole significantly reduced 4™ stage
parasite burdens by 90% or more. Analysis of variance of the parasite
burdens of the treated calves indicated that there were no significant
differences between groups thus demonstrating that the paste and pellet
formulations were bioequivalent with the reference suspension
formulation. :

£.5.06 MEDICATION OF CATTLE ON RANGE:
MEASUREMENT OF INDIVIDUAL ANIMAL INTAKE
OF DRUG, MINERAL, SALT AND PROTEIN
Olson', M.E., Garossino', K., Ralston'?, B., McAllister,T.A.,
Milligan®, D.
'Gastrointestinal Sciences, University of Calgary, Calgary, Alberta;
*Agriculture and Agrifood Canada, Lethbridge, Alberta; *Alberta Agriculture,
Food and Rural Development, Airdrie, Alberta. .
Background: Chemotherapeutic agents have been provided to range cattle in
mineral/salt mix or protein supplements to control parasitic infection in grazing
cattle. Product consumption is based on the intake by the herd but the
individual animal consumption may be highly variable.
Methods: Cows and calves- were identified by a passive radio-frequency
device located in the ear. A computerized radio-frequency mineral feeder
system was used to measure attendance and mineral, salt, protein and drug
(fenbendazole, lasalocid) intake of individual cows and calves. Studies were
conducted throughout the year in free ranging cattle or animals restricted to a
limited area.
Results: Individual intake were dependent on the product, salt concentration,
location of feeder, herd size, time of year and age of animal. The individual
animal intake of supplements containing fenbendazole and lasalocid did not
differ from animals offered non-medicated products. Uniform delivery of
supplement and drugs and parasite control was achieved in some feeding
programs.
Conclusion: The muliplex radio-frequency mineral feeding system can assist
in designing free choice medication programs which optimizes individual
animal intake. The system can be also be used to address government
regulatory issues with respect to toxicity, resistance development and efficacy.
Acknowledgement: Alberta Agriculture, Food and Rural Development.

f.5.08 VICH HARMONIZATION OF YVETERINARY
o ANTHELMINTIC GUIDELINES.

Vercruyssel, 1. Banhz, D., Conders, G., Holdsworth", P, Letonjas.
T., Okano®, K. & N Sasaki’, N.

1 Topic Leader, VICH Workglroup, EU, Facult}' of Veterinaiy Medicine,
University of Gent, Belgium; “ FEDESA, EU; ~ AHI, USA; ° AVCARE,
Australia; > FDA/CVM, USA; ® JVPA, Japan; ’ JMAFF, Japan.

In 1996 a new Intemational body was created: the International Cooperation on
Harmonization of Technical Requirements for Registration of Veterinary
Medicinal products (VICH). The VICH will focus on hz}rmomzmg certain
registration requiremenis for veterinary medicinal products in the EU, US and
Japan (ad hoc: Australia and New Zealand). The international harmon];allon of
registration requirements for veterinary medical products has political and
economical consequences. The reduction, or the elimination of the requirements
to provide different sets of data for the marketing approvals could markedly
reduce R&D and regulatory review costs and have a positive impact on the
product approval time. Animal welfare will also benefit by eliminating
unnecessary duplication of studies. One working group focussing on efficacy
requirements for anthelmintics started in January 1996. Until now major progress
has been made on the General guideline, and the Bovine, Ovine and Caprine
guidelines; guidelines for equine, swine, canine, feline and poultry are in
preparation. Two major sections have been identified in the General Guideline:
general elements, and specific evaluation studies. The General Elements section
includes: good clinical practice, evaluation of effectiveness data, types of
infection and' parasite strains, product equivalence, recommendations for the
calculation of effectiveness, standards of effectiveness and the deﬁmuon of
helminth claims. The Specific Evaluation Studies section  describes: dose
determination, dose confirmation, field efficacy and persistent efficacy studies.
An important definition in the General Guideline is the Standards of effectiveness
for an anthelmintic: A compound should be declared effective in principle when
effectiveness against each parasite declared on the labelling stands at 90% or
above, based on calculation of geometric mean worm counts using pooled data,
and there is statistically significant difference in parasite burden between control
and treated animals.
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EQUINE PROTOZOAL MYELOENCEPHALITIS (EPM):
MYSTERY WRAPPED IN ENIGMA. R.J. MacKay, BVSc,
PhD; T.J. Cutler, MRCVS; S. Tannhauser, DVM, PhD; S. Ellison,
MS, DVM,; E.C. Greiner, PhD; J.B.Dame, PhD. University of
Florida, Gainesville, FL.
EPM is a multifocal progressive neurologic disease of horses caused by
Sarcocystis neurona. Although the disease was first recognized in 1964,
prevalence and/or awareness of EPM has greatly increased since the late
1980s. Serologic evidence suggests that approximately half the horses in the
US are exposed to S. neurona, however, only a smail proportion develop
EPM. Because cysts apparently do not develop in horses, they are regarded as
aberrant, dead-end hosts. Congruence of 18S rRNA gene sequence from wild
opossum-derived sporocysts and cultured S. neurona merozoites have
implicated the opossum (Didelphis virginiana) as a definitive host. Both stages
of the parasite can induce encephalitis in athymic ("nude") mice or interferon
v-knock-out mice, but not in congenic immunocompetent mice. Sporocyst
challenge induces anti-S. neurona IgG in blood and cerebrospinal fluid of
previously naive horses, followed by neurologic signs and inflammatory
changes in the CNS; however, protozoa have not been found in the CNS of
experimentally infected horses.

The natural intermediate host(s) for S. neurona are not known. Multiple lines
of evidence have shown that S. falcatula, a well-described parasite of
opossums and birds, is different than S. neurona.

Significant further progress in understanding this disease will involve
modeling S. neurona infection in horses and determining risk factors which
allow progression of subclinical infection to EPM.

EPIDEMIOLOGICAL, CLINICAL AND CONTROL
INVESTIGATIONS ON FIELD PORCINE COCCIDIOSIS
del Castillo J'., Martineau G-P2
!College of Veterinary Medicine, University of Montreal, CP
5000 St-Hyacinthe, Quebec, J28 7C6 Canada and *National
Veterinary School, 23 Chemin des Capelles, 31076 Toulouse
Cedex3, France
Isospora suis is a major problem in confined intensive swine farrowing units
over the world. However, knowledge on field situation is scarce.
Objectives are 1-Evaluation of the effect of clinical natural coccidiosis on pre-
and post-weaning zootechnical performances; 2-To elucidate kinetics of
oocyst excretion in relation to clinical signs and 3-Evaluation of different
dosages of toltrazuril for the field control of pre-weaning porcine coccidiosis.
Methods. Objective 1: 77 litters have been used; 56 were treated with
toltrazuril (20 mg/kg piglet), and 21 are control. Litters were weighed at day 2,
7, 14 and 21 (weaning) and at day 63. Litter ADG was calculated for each
interval. Objective 2: rectal samples (OPG, consistency) were collected daily
from 100 piglets between days 7 and 14. Objective 3: 87 litters were used (24
litters as control). Three levels of toltrazuril (10, 20 and 30 mg/kg piglet once
at 3 days of age). OPG were performed with the formaldehyde-ether
centrifugation technique (Martineau GP et al., Proc. Jour. Rech. Porcine en
Prance. 1994; 26: 21-26)
Results and conclusions. Coccidiosis has a marked impact on pre- and post-
weaning ADG. Correct diagnosis might be improved with collection of pasty
faeces between day 10 and day 12. Although larger oocyst excretion was
found in early fluid diarrhoea, piglets with normal faeces had larger excretion
at 14 days of age. Collection of pooled faeces samples from several piglets
belonging to different litters seems to be mandatory, since great variation in
oocyst excretion between littermates is seen. A single oral treatment with
toltrazuril at 10, 20 or 30 mg/kg piglet at 3 days of age is sufficient to reduce
significantly oocyst excretion of L suis and to control coccidiosis diarthoea.

ROLE OF ACQUIRED IMMUNITY AND NATURAL
RESISTANCE ON COURSE OF ISOSPORA SUIS
COCCIDIOSIS IN PIGLETS
Koudela, B. & Kucerova S
Institute of Parasitology, Academy of Sciences of the Czech Republic,
BraniSovska 31, CZ-370 05 Ceské Budejovice, Czech Republic

Background: Coccidiosis in nursing piglets is a clinical disease syndrome
caused by the coccidium Isospora suis which has been found in all types of
farrowing facilities and under all types of management systems.

Method: Thirty-two piglets from three litters were experimentally inoculated
with 200,000 sporulated oocysts of Isospora suis at 3 days of age and/or
rechallenged at 19 days of age or primary inoculated at 19 days of age, to
compare the role of acquired immunity and natural age resistance on the course
of coccidiosis. Twelve piglets were not inoculated and served as a control.
Results: Following challenge, the signs of coccidiosis characterised by clinical
symptoms, oocysts shedding and weekly weights were similar to those
occurred in piglets primary inoculated at 19 days of age.

Conclusion: This comparison suggests that the maturation of non-specific
components of the immune system plays a more important role in resistance of
neonatal piglets to I suis infections than specific immune mechanisms.
Prospective vaccination against . suis have to override obstacles of an
immature immune system. The key to sufficient means of controlling of I suis
coccidiosis in nursing piglets is still improved sanitation and chemotherapy
with anticoccidial compounds. '

EXPERIENCES WITH TREATMENT OF L SUIS IN
DANISH SWINE HERDS
Holm, A., Practitioner, Odder, Denmark

For many years diarrhoea in piglets has caused problems with decreased
weaning weight in herds with a high level of hygiene and a good management.
These cases of diarrhoea typically appear in the 2nd week of life, and
experience from several herds in east Jutland shows, that in spite of several
measures such as antibiotic treatment and hygiene programmes, the results of
the efforts have disappointed. Faeces samples from these herds have shown a
very high frequency of occurrence of Isospora suis.

The measures in these herds have comprised: Inserting sows in a cleaned
farrowing pen - *mechanical cleaning (broom, shovel, soaking) *high pressure
cleaning of pens. Steam cleaning (water > 80° C). Singeing. Liming (stamped
lime). Disinfection (Stalosan, Virkon-8).

Treatments: Sulfa inj. of piglets on day 3-5-7. Sulfa/DHS/Vismuth mixture
orally at diarrhoea. Sulfa inj. at diarrhoea. Amprosol for piglets + sows.
Baycox 5% suspension (toltrazuril) orally on day 4.

The different traditional measures to reduce the diarrhoea in piglets in their
2nd week of life show that the effect on diarthoea has been limited. The
farmer often experienced re-occurrence of diarrhoea after a while in spite of a
large effort for a long period. The disappointing effect ofien caused frustration
among farmers and consultants. In my practice, however, we have now used
Baycox 5% for 3 years in 60 - 70 herds, where the described problem has been
dominant in the farrowing section. In all herds we applied for a special license
to use Baycox 5%, as it has not yet been registered. Treatment with toltrazuril
has been extremely efficient in these herds, which often have a very high level
of hygiene and optimum management. In the period when we have used
toltrazuril, we have not seen signs of resistance or decreased efficacy. These
diarrhoeas are simply not a problem in these herds. After a while a few of the
herds have stopped the treatment, but after a problem period they have started
with toltrazuril again.




TOLTRAZURIL TREATMENT OF CYSTOISOSPOROSIS
i IN DOGS UNDER EXPERIMENTAL AND FIELD
' C CONDITIONS
f Letkova, V.! Daugschles A? & Mundt, H.C?
' an’erslty of Veterinary Medlcme Komenskeho 73, 04001 Kosice, Slovak
. Republic, Institut ﬂ'eramsnologle Biinteweg 17, D-30539 Hannover,
Getfnany, Bayer AG?, D-51368 Leverkusen, Germany
B ound: Coccidia of the genus Cystoisospora cause mild to severe
! diarrhoea in dogs. The effects of toltrazuril treatment on cystoisosporosis were
| studied under expenmemzl and field conditions.
‘Methods: 24 puppies were experimentally infected each with 4x10* cocysts of
the,C.-ohioensis-group. 3 groups of 6 pupples were treated 3 dpi with 10, 20 or
30 mg/kg body weight of toltrazuril suspension (5%) the remaining 6 puppies
aetfded as non-treated controls. Toltrazuril suspension or microgranulate were
mm once in a dose of 10 or 20 mg/kg body weight, respectively to naturally
cted puppies in conventional dog breeding facilities depending on the
roproscopical evidence of infection. Oocyst excretion and clinical data were
recorded.
Results: Under experimental conditions the non-treated puppies excreted
vocysts beginning with 6 dpi and suffered from catarrhalic to hemorrhagic
diarrhoea. Until 12 dpi 4 of 6 non-treated puppies had died. Irrespective of the
dose toltrazuril treatment totally suppressed oocyst excretion and no diarrhoea
of other signs of disease were observed in the treated groups. Natural
ystoisospora infections were regularly found during the third or fourth week
of age in dog breedings although not always associated with diarrhoea. A
single oral application of toltrazuril abrogated oocyst shedding and the treated
puppies remained generally coproscopically negative during the following 2 to
4 weeks.
Conclusions: Cystoisospora is pathogenic for puppies and can induce severe
disease. Natural infections are common in conventional dog breeding facilities.
Toltrazuril treatment is suited to control cystoisosporosis under experimental
jad field conditions. A single oral treatment of puppies in the third or fourth
eek of age is recommended.

HUMORAL IMMUNE RESPONSES AND SAFETY OF
EXPERIMENTAL FORMULATIONS OF KILLED
NEOSPORA VACCINES

Choromanski, L."; Block, w2

yer Corporation’, Agriculture Division, Animal Health, P.O.Box 390, Shawnee
sion, Kansas 66201, USA; Bayer AG?, Animal Health Institute of Infectious
seases, D-51368 Leverkusen, Germany.

csporosis is the leading diagnosed cause of bovine abortion among dairy cattle.
rtion and stillbirth due to Neospora has been reported worldwide and causes
ificant economic loss to the dairy industry. Because of the lack of

rmaceutical and biological control measures for neosporosis, this study was
ducted to determine the humoral immune responses and safety of experimental
ulations of killed Neospora vaccines. Cattle procured for this study had
spora titers from 40 to 160 as determined by indirect fluorescence antibody
A) test. All eighteen heifers were randomly assigned to three experimental

ups with five animals each and one control group with three heifers. Cattle of
experimental groups were injected twice four weeks apart, with killed

ospora vaccine formulated with the same quantities of Neospora antigen but
erent adjuvants. One control group was not vaccinated and served as a contact
ntrol. Sera samples collected bi-weekly from these heifers showed in the IFA

t that all vaccinated animals generated a detectable level of specific antibody

r Neospora antigens, especially after the second dose of vaccine. Antibody titers
Neospora antigens ranged from 80 to 5120 two weeks after first dose of
accination, and 320 to 40960 two weeks after second (booster) vaccination. The
)jection site reactions were recorded bi-weekly during this study and the results
e satisfactory for the purpose of demonstrating safety in vaccinated cattle.

IMMUNITY TO COCCIDIOSIS IN CHICKENS AFTER
TREATMENT WITH TOLTRAZURIL.
Greif, G.
Bayer AG Monheim, Animal Health, Institute for Parasitology, D-51368
Leverkusen, Germany

Early experiments with toltrazuril in the control of poultry coccidiosis
indicated, that therapeutic medication with this drug does not interfere with the
development of immunity. Therefore medication with toltrazuril should be
particularly usefil also for treatment after vaccination with live vaccines where
problems due to stress factors or immunovariant coccidia strains may cause a
drop in bird performance. In the present floor pen studies SD%PAGE was
combined with Western blotting, IFAT and ELISA to investigate the humoral
immune response in chickens after vaccination with the attenuated live vaccine
Livacox® and treatment with toltrazuril, 12.5 and 25 ppm toltrazuril were
administered with the drinking water and given on different days after
vaccination with the live vaccine. Specific humoral immune responses were
detected in serum samples collected 7 days after challenge with a serum
antibody concentration > 1:250. These antibodies recognized the entire
spectrum of parasite proteins on the immunoblot after SDS-PAGE. High
antibody titres in the vaccinated and toltrazuril treated groups correlated with a
significant increase of IgG in the ELISA assay. In addition, birds that had been
immunised with a live vaccine and were shuttle-medicated with toltrazuril,
were significantly protected against challenge by heterologous Eimeria strains
and had significantly higher weight gains and lower intestinal lesion scores
than immunised non treated controls. Intracellular stages of Eimeria which
have been damaged by toltrazuril probably stimulate the immunosystem of the
host for a prolonged time. Thus, the combination of vaccination and toltrazuril
treatment might be an alternative approach to an improved coccidiosis cortrol.
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9_6.01 SURVEY ON ENDO- AND ECTOPARASITE
INFECTIONS IN SOW FARMS IN SOUTHERN HESSEN,
GERMANY

Damriyasa', ™., Bauerl, C., Volmer, R., Failing, K., Tenter, A.,
Lind, P. & Zahner', H.

Institute of Parasitology', Justus Liebig University Giessen,
Rudolf-Buchheim-Str. 2, D-35392 Giessen, Germany

The aim of the study was to collect representative data on the prevalence of
endo- and ectoparasite infections in breeding sow farms. A sample size of
111 farms, randomly selected by 2 stratified modus according to the herd
size, was calculated to estimate the prevalence of intestinal parasites with a
precision of 5% at the 95% confidence level assuming a true prevalence of
70%. Between January and August 1997, sows (n= 2750) were examined by
coproscopic methods (McMaster, SAF), visual inspection (lice) and ear
scrapings (mites). Serum samples (n=2050) were analysed by ELISA
techniques for antibodies to Toxoplasma gondii and Sarcocystis
miescheriana.

Infections with Oesophagostomum, Ascaris, Trichuris, Eimeria spp.,
Balantidium, Entamoeba, Jodamoeba, Chilomastix and Giardia were
detected in 88%, 43%, 36%, 45%, 100%, 95%, 92%, 54% and 7% of the sow
herds, respectively, and in 50%, 8%, 4%, 17%, 92%, 55%, 32%, 6% and
0.4% of the sows, respectively. Sows of only one farm harboured
Hyostrongylus. Haematopinus and Sarcoptes infections were found in 11%
and 45% of the farms. Antibodies to T. gondii and S. miescheriana were
present in 2% and 29% of the sows (15% and 72% of the herds),
respectively. An explorative statistical analysis of data shows only few
significant correlations between parasite infections and management factors.

9_6_03 NOSE-RINGS AND TRANSMISSION OF HELMINTH
PARASITES IN OUTDOOR PIGS
Mejer'?, H., Wendt'?, S., Thomsen'?, L.E., Roepstorff', A. &
Hindsbo?, O.
! Danish Centre for Experimental Parasitology, The Royal Veterinary and
;Agn'cultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark.
Department of Population Biology, Zoological Institute, University of
Copenhagen, Universitetsparken 15, DK-2100 Copenhagen @, Denmark.
Background: The environment of outdoor reared pigs generally provides
favourable conditions for parasite transmission. As excessive medical treatment
is not desirable, more knowledge about epidemiology and possible alternatives
for control of helminths is needed, e.g. the effect of nose-rings, which change
pig behaviour from rooting to grazing.
Method: In June 1996, pigs infected with low doses of Ascaris suum, Trichuris
suis and Oesohagostomum dentatum were turned out together with helminth-
naive pigs on three pastures for 16 weeks. The following year, helminth-naive
pigs were turned out on the contaminated pastures in May and August for 12
weeks. Both years the pigs on one of the pastures were nose-ringed. All pigs
and pastures were followed parasitologically and the grass cover monitored.
Results: Pasture infectivity and transmission levels of all three parasites were
low both years. The nose-rings reduced rooting considerably. However, there
were no overall significant differences in the parasitological data obtained from
the ringed and non-ringed pigs.
Conclusion: In the present study nose-rings did not significantly influence the
uptake of infective helminth parasite stages by pigs on pasture. This may partly
be explained by the way pigs utilize the pastures and by the complex host-
parasite relationships.
Acknowledgement: The study was funded by The Danish National Research
Foundation and The Danish Environmental Research programme.

9_6_02 ENDOPARASITES OF SWINE IN DIFFERENT
MANAGEMENT SYSTEMS

g:::t};irmM, A.!, Daugschies, A", Dillmer, N.", Imarom, S.%, Meyer, C.' &

Institut fiir Parasitologie'/Klinik fiir kleine Klauentiere”, Tierérztliche

Hochschule Hannover, Binteweg 17, D-30559 Hannover, Germany
Background: Three independent investigations were undertaken on the
occurence of endoparasites in swine in Northern Germany.
Methods: In trial A, fecal samples from sows were examined for endoparasites,
especially the excretion of coccidia. In trial B, fecal samples of litters from piglet
production farms were investigated during the suckling period for the
occurrence of Isospora suis. In trial C, the endoparasitic infection rates on pig
fattening farms with different management systems (all-in-all-out management
system or continuous fattemngJ were investigated over three fattening periods.
Results: A; On most farms endoparasites were found. Animals from farms with
a history of Eimeria infections were examined during their reproductive cycle.
E. polita, E. debliechi, E. suis, and E. scabra were the most common Eimeria
spp. B: On all farms I suis was found to be a common endoparasite with
intection rates being highest in litters of 3-4 weeks of :?e. By the end of the
third sampling the cumulative infection rate was 53.8 % of the litters. During the
suckling period the infection rate increased from 18.6 to 37.7 %. Isospora suis
infections were often associated with diarrhea. Above-average hygiene measures
and mainly perforated pen floors seemed to lower the risk of isosporosis. C: At
the beginning of the fattening period 1/3 of the samples contained stages of
endoparasites, the most commonly being eggs of gastro-intestinal strongyles
(Oesophagostomum spp., mostly O. dentatum). In 10.5 % of the fecal samples
eggs of Ascaris suum were present, while Trichuris suis and coccidia were only
rarely found. The number of farms the piglets originated from ositively
correlated with the helminth infection rate. Immediatelz after deworming all
samples were free of helminth eggs. During fattening the infection rates
increased again to 40.8 %, with 4. suum being the most abundant (33.0 %). The
infection rate with A. suum was significantly higher in groups that had been
negative before treatment than in those positive for A. suum. The infection rate
with 4. suum at the end of fattening was significantly higher in cases of

roupwise exchange systems and in older pig housings. . .
onclusion: Endoparasites are still common in J)lgs even under intensive rearing

conditions. Their occurrence varies with age and management of the animals.

9_6_04 AGE RELATED OCCURENCE OF Balantidium coli ON A
DANISH PIG FARM
Hindsbo,' O. & Nielsen,” C. Vittrup

:Zoological Institute, University of Copenhagen, Copenhagen @, Denmark.
Department of Veterinary Microbiology, Royal Veterinary and Agricultural
University, Frederiksberg C, Denmark.
Background: In faecal samples for investigation of eggs from experimental
Schistosoma japonicum infections in pigs, cysts of the intestinal ciliate
Balantidium coli were found. It was decided to study the prevalence and
intensity of this infection in the pigs.
Method: Faeces was suspended in saline, sieved and the content washed and
centrifuged, resuspended and a subsample was counted in a Sedgewick-
Rafter chamber and the number expressed as cysts per gram faeces (CPG).
Results: Cysts were nearly circular. Measurements showed the range of cyst
size being 47-101 pm in length and 44-91 pm in width The prevalence of B.
coli increased from 57% in suckling pigs to 100% in pigs = 4 weeks old.
The mean CPG of pigs aged 12 weeks and younger were < 200, whereas
pigs aged 28 weeks and > 52 weeks had significantly higher counts of CPG
the mean= S.D. being 2102x 913 and 865+ 701 respectively.
Conclusion: B. coli cysts is identifiable on their great size; the diameter
being 3 times or more the size of other protozoan cyst found in pig faeces.
The infection was found in all age groups of pigs but at a lower prevalence
rate and much lower intensity (CPG) in suckling pigs.
Acknowledgement: This work was done in corporation with J. Andreassen,
L. Willingham, M. Bendixen, M. A. Nielsen and N.O. Nielsen.



g.6.01-08 Epidemiology and control of swine parasites

g 6 05 PREVALENCES OF INTESTINAL HELMINTHS IN SWINE IN
RELATION TO MANAGEMENT
Nosal, P,

Department of Zoology and Ecology, Agricultural University, Al. Mickiewicza
24/28, 30-059 Krakow, Poland

A total of 826 weaners, which were given for fattening test to 4 Pig Testing
Stations in Poland, were examined during 1994-1995 on the occurrence of
helminths by means of faecal sampling. A questionnaire about herd variables
was carried out in 82 breeding herds of swine origin in order to obtain
information concerning those aspects of management practices which are of
importance in relation to parasite infections.

Only 23,2% of the breeders owned herds with 25 or more sows, whereas 76,8%
possessed smaller ones (5 to 24 sows per herd). All farms had solid floor with
straw bedding, however only 37,8% had pens cleaned daily. Most of the herds
(81,1%) were regularly treated with anthelmintics and mainly (59,7%)
ivermectin was used; 18,9% of the respondents applied drugs randomly.
Weaning age of 5-6 weeks was practiced in 29,1% of the herds, whilst the age
of 7-8 weeks in the remaining 70,9%. Disinfection at least once a year was
realized in 97,7% of the observed herds.

The occurrence of four helminths genera was recorded: Ascaris suum,
Oesophagostomum spp., Trichocephalus suis, and Strongyloides ransomi, with
the prevalences of 13,4%, 10,2%, 1,6% and 1,5%, respectively. In general, the
occurrence of helminths was 22,5% and the mean intensity equalled to 1230,4
EPG (SD=3294,7). The greatest difference in heiminth prevalences related to
the herd size, with the higher incidence of helminths in small herds (26,5% vs
16,4%), and to the anthelmintic regimen (21,0% in herds with the regular use
of anthelmintic vs 34,9% in those with random or no treatment). In both cases
the differences referred mainly to 4. suum infection.

g 6 07 THE INFLUENCE OF STOCKING RATE ON HELMINTH
TRANSMISSION IN OUTDOOR PIGS
Thomsen'?, L. E., Mejer'?, H., Wendt'?, S., Roepstorff', A. &
Hindsbo?, O.
'Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark.
Department of Population Biology, Zoological Institute, University of
Copenhagen, Universitetsparken 15, DK-2100 Copenhagen @, Denmark.
Background: Higher demands for outdoor pig products necessitate
investigation into helminth epidemiology and factors influencing their
transmission, e.g. stocking rate (SR).
Method: Pigs infected with low doses of Oesophagostomum dentatum,
Ascaris suum and Trichuris suis were turned out in June 1996 together with
helminth-naive pigs on each of 4 pastures with 3 different SR. In October,
pasture infectivity was measured using helminth-naive tracer pigs. In 1997,
new groups of pigs were turned out in May and August, respectively. Both
years pigs and pastures were followed parasitologically and the grass cover
was recorded.
Results: In 1996, O. dentatum infection levels were significantly higher on
the high SR pasture compared to the other pastures. The grass cover was
reduced proportional to SR, however, except for the highest SR, pigs did not
utilize the entire area. Transmission of 4. suum and T. suis was not
significantly influenced by SR. Examination of grass and soil samples did not
reveal differences in pasture infectivity.
Conclusion: The results indicate that outdoor transmission of pig helminths
may be less influenced by SR than observed in many ruminant trichostrongyle
infection studies.
Acknowledgement: The study was funded by The Danish National Research
Foundation and The Danish Environmental Research Programme.

g.6.06 TRANSMISSION RATES OF ASCARIS SUUM IN PIGS ON
CONTAMINATED PASTURES
Roepstorff', A., Murrell?, K.D., Boes', J. & Petkevicius', S.

"Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark,
Beltsville Agricultural Research Center, ARS-USDA, MD 20705, USA..
Background: Infection of pigs with Ascaris suum results in small overdispersed
adult worm burdens that are only partly dependent on transmission rates/in-
oculation doses. Little information exists about the range of natural transmission
or whether experimental inoculation doses reflect reality.

Method: In 1995, pigs contaminated a pasture with 4.suum eggs. In May 1996,
the pasture was divided into ‘house’ (without floor), ‘feeding area’, ‘pasture close
to the house’ and “pasture distant to the house’. Groups of 10 helminth-free pigs
were grazing each area for 7 days and necropsied 10 days later. This protocol
provides an intestinal recovery of ~50%. The study was repeated in May 1997.
Results: In 1996, the mean worm burdens were 1406, 59, 7 and <1 larvae for the
4 areas, respectively, while the comparable 1997 figures were 451, 1343, 3985,
and 3362 larvae. Thus, while especially the house was strongly infective in 1996,
the pastures were most infective in 1997. These differences were highly significant,
but unexplainable. A mean worm burden of approx. 3500 larvae for the two
pasture areas in 1997 corresponds to a mean establishment of 500 larvae per day,
i.e. a daily uptake of ~ 1000 infective eggs (the highest individual transmission rate
was 3200 eggs daily).

Conclusion: Transmission rates of A.suum on pastures may be very high, and the
infective eggs are unevenly distributed.

Acknowledgement: The study was supported by the Danish Environmental
Research Programme.

g 6.08 THE PREVALENCE OF SWINE PARASITES AND
THE EFFICACY OF SOME DRUGS IN KOREA
Youn”, H.J., Seo”, H.S., Noh?, J.U., Hong”, Y.S. and
Lee”, J.K.

Department of Parasitology, College of Veterinary Medicine, Seoul
National University, Suwon, 441—744”, Jangbaek Live Stockz’,
KOREA

Background: The swine industry is very important and some
parasites are important for that in Korea. Coccidiosis, Ascaris suum,
Trichuris suis, Balantidium coli and ectoparasites are some popular
in the swine farms, so that we investigate the prevalence of swine
parasites.

Methods: We investigated the swine parasites by flotation method
of feces and scraping method of ectoparasites. And then we
investigated the drug efficacy for them.

Results: In the survey of swine parasites in Korea, total parasites
infection rate was 15.8% of 8,429 pigs. The infection rates of
coccidia, A suum, T suis and B coli were 7.2, 6.5, 1.2 and 1.1%,
respectively. Those of sow, growing pigs and piglets were 28.5,
16.2 and 15.0%, respectively at the 1st year (1996) of experimental
period. Total parasites infection rate was 8.7% of 4,716 pigs. The
infection rates of A suum, coccidia, B coli and ectoparasites were
4.8, 1.4, 1.4 and 1.0%, respectively. Those of sow, growing pigs and
piglets were 20.1, 7.4 and 9.0%, respectively at the 2nd year(1997)
of experimental period. Total parasites infection rate was 9.7% of
1,838 pigs. The infection rates of A suum, coccidia, B coli and
ectoparasites were 3.8, 2.7, 1.6 and 1.6%, respectively. Those of
sow, growing pigs and piglets were 11.6, 9.4 and 7.7%, respectively
at the 3rd year(1998) of experimental period.

In the experiment of drug efficacy, almost of all the drugs had a
good effect on A suum and T suis. The drug I and D had very
good effective to A suum, T suis and ectoparasites. In lactating
piglets, Isospora coccidiosis is some problem. Drug B was very
effective to swine Isospora coccidiosis. The body weight gain and
diarrhea were improved in the lactating piglets treated with Drug B.
Conclusion: The prevalences of swine parasites in this studies
were lower than those of previous studies, because the feed additive
anti- parasitic drugs were used in the growing pigs. If the effective
drugs were frequently used in sows and piglets, the prevalence of
swine parasites would be reduced quickly.
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9_6_09 NEMATODE PARASITES OF ADULT DAIRY
CATTLE IN BELGIUM.

1._Agneessens, P.Dorny, K. Smets, E. Claerebout & J.
Vercruysse

Department of Parasitology, Faculty of Veterinary Medicine, University of
Gent, Salisburylaan 133, 9820 Merelbeke, Belgium

Over a period of one year, from November 1997 to October 1998, the abomasa,
blood and faecal samples of 121 dairy cows in Belgium were collected and
examined for nematode infections. Coprocultures of 73 animals were positive
and the genera recovered were Ostertagia (100%), Trichostrongylus (42%),
Oesophagostomum (32%), Haemonchus (29%) and Cooperia (16%). Nematodes
were present in the abomasa of 110 animals. Ostertagia was found in all 110,
Trichostrongylus was seen in 65 abomasa and Haemonchus in 14. Overall,
ninety-one percent of all trichostrongyles recovered were Ostertagia. The
geometric mean total number of Ostertagia was 2750, with an average of 45%
inhibited larvae (EL4). Between November and Februari >85% of the Ostertagia
worm burden were EL4 stages. Ninety-two cows (64%) had a low to moderate
Ostertagia burden (100-10,000) and 18 cows (16%) a high worm burden (>
10,000). The highest number of worms was 58,700 with 98% EL4 stages. A
seasonal pattern was evident for serum Ostertagia —specific antibodies and for
serum pepsinogen concentration, with the highest levels during the grazing
season, and Jow values during the housing period. Dictyocaulus viviparus specific
antibodies were detected in the serum of 8 (7%) animals.

9_6_11 MONITORING GASTROINTESTINAL -NEMATODE
INFECTIONS IN CATTLE
Eysker, M. Department of Parasitology and Tropical
Veterinary Medicine, Utrecht University, P.O. Box 80.165,
3508 TD Utrecht, The Netherlands
Background: A wide variety of parameters can be applied to monitor
gastrointestinal nematode infections in cattle. The aim of this paper is to
discuss the relevance of these parameters.
Discussion: To evaluate the relevance of parameters it is necessary to
define what is meant with ’infections’. When this only implies worm
numbers which are present at a certain time the best, though impracticle,
parameter is obviously worm counts from a sufficient number of animals.
As an alternative faecal egg counts correlate fairly well with Cooperia spp.
numbers and serum pepsinogen values with Ostertagia spp. numbers in
young cattle. However, for herd health monitoring measuring the level of
immunity is much more important than actual worm numbers.
Unfortunately, measuring immunity against nematode infections is not yet
possible but immunity levels will somehow relate with exposure to these
infections. Cumulative pasture larval counts and sequential tracer worm
counts, preferably combined with sentinel worm counts, would be the most
direct, but impracticle, parameters to measure exposure. A correlation
between exposure and faecal egg counts is rapidly lost during the first
grazing season. As a consequence molecular techniques which have been
developed to differentiate eggs to species level in cattle faeces will not be a
suitable method to monitor nematode infections. The best parameters at the
moment are serum pepsinogen values and an ELISA using a specific
recombinant Cooperia oncophora protein. However, additional data on the
results of ‘these tests and the level of resilience of cattle against the
pathogenic effect of the nematodes are needed before these parameters can
be implemented for herd health monitoring.

9_6.1 0 CONTROL OF NEMATODES IN FIRST SEASON
GRAZING CALVES WITH EPRINOMECTIN
Domy '?, P., Demeulenacre’, D., Smets', K., Agneessens, J.
& Vercruyssel’ ).

! Department of Parasitology, Faculty of Veterinary Medicine, University of
Gent, Salisburylaan 133, 9820, Merelbeke, Belgium. 2 Department of
Veterinary Medicine, Prince Leopold Institute of Tropical Medicine,
Nationalestraat 155, 2000, Antwerp, Belgium.

A study was carried out in Belgium to evaluate the effects of strategic early-
season treatments with eprinomectin on first-season grazing calves exposed
to nematode infections on a naturally contaminated pasture. Two groups of
first grazing season calves were turned out in mid May on 2 plots that were
similar with respect to size and herbage infectivity. They grazed separately
until housing at the end of October. One of these groups was given
eprinomectin pour-on at turnout and 8 weeks later, while the other group
served as untreated controls. The epidemiological pattern in this study was
that of a low to moderate gastrointestinal strongyle infection. The results
showed that the treatments reduced gastrointestinal strongyle infections
throughout the season, as evidenced by lower faecal egg counts and serum
pepsinogen levels compared with the controls. Furthermore, the results of
herbage larval counts and post-mortem worm counts in tracer animals
demonstrated that the treatment had successfully suppressed herbage
infectivity on the 'treated' plot. Lungworm infection was detected in some
animals of both groups. The chemoprophylactic treated calves had a better
weight gain of 20 kg during the study than the untreated controls.

9_6_1 2 PREVALENCE OF INFECTION WITH TOXOCARA
CANIS IN DOGS IN THE WARSZAWA AREA
A. Borecka, J. Gawor

W. Stefanski Institute of Parasitology of the Polish Academy of Sciences,
Twarda St. 51\55, 00-818 Warszawa

Toxocara canis is recorded as common dogs’ parasite in the world.

The humans, especially children are paratenic hosts with visceral larva migrans
(VLM) or ocular larva migrans (OLM) syndrome present,

The evaluation of Toxocara canis infection in stray dogs from two shelters
and and house dogs kept as pets was the aim of this study. In 1998 samples from
266 dogs in two shelters and from 234 dogs in private houses were examined.
The number of Toxocara canis eggs per gram of facces was estimated using
flotation method in sodium chloride. The homeless dogs were found more
infected than those kept as pets. T. canis was recorded in 3.4% and 8.8% stray
dogs from the shelters and in 0.4% animals from flats.

The higher prevalence of infection in homeless dogs was due to high density of
dogs’ population, worse environmental condition and irregular anthelmintic
treatment in the shelters.
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g_6_1 3 INTESTINAL STRONGYLE INFECTIONS IN SHEEP
IN THE HANKAVAN MOLYBDENUM
BIOGEOCHEMICAL PROVINCE (ARMENIA)

Hovnanyan G., Institute of Zoology, Yerevan, Armenia

One of the problems in the geochemical ecology having a practical signifi-
cance is the study of animal diseases under conditions of the deficiency or
excess of microelements in the geochemical environment. The experiments
showed that trace elements influence the host-parasite relationship, decrease
the parasitic burden and are effective in the therapy of helminthosis (Davtian
Edw., Biological Journal of Armenia, 1977, #4, p.3-12). The objective of our
study was to investigate the naturally infected with intestinal strongyles in
sheep in the Hankavan molybdenum biogeochemical province (Kotayk Dis-
trict). Here the composition of molybdenum in the soil, water and herbage is
exceeding the norm at 10-100 times. The control was the sheep from Nora-
shen farm, situated as well as Hankavan in the mountain-forest landscape
zone in the neighboring Tavush District. In July-August the sheep were nec-
ropsied and adult strongyles were collected from the intestines. The results
of investigation show that in the control sheep the parasite burden is more
than in the sheep from Hankavan (see Table). These investigations will be
continued, that’s why the resistance of parasitic helminths to anthelmintics is
an increasing problem (Boray J. C., Rolfe P. F., IX International Congress of
parasitology, 1994, Abs. vol.1, p.27) and trace elements may be used as an

alternative to the anthelmintics in the therapy of helminthosis.
TABLE
Oesophagostomum (H.)
venulosum

Chabertia ovina Bunostomum

The site of trigonocephalum
investigation | Preva- 1Range, (Mean Preva- {Range, |Mean Preva- |Range, [Mean

lence }specl- |intensity, | lence |speck lintensity, | lence |[speci- lintensity,

9% |mens |specim. o jmens |specim. % |mens |specim.

Hankavan 54.5 |1-8 3 383 {1-2 1.5 -

Norashen 222 |1-59 30 44.4 {3-577 209 222 | 1.45 23

g_6_1 5 THEPATHOGENESIS AND CONTROL OF DIARRHOEA
AND BREECH SOILING ADULT MERINO SHEEP

Larsen', JW.A., Anderson N, & Vizard A.L.

Mackinnon Project', University of Melbourne School of Veterinary Science, 250
Princes Hwy, Werribee Vic 3030, Australia

Background: Diarrhoea and soiling of the breech with faeces (‘winter scours’) is
a serious problem of adult Merino sheep grazing improved pastures in south-
eastern Australia. This occurs even on farms where gastro-intestinal nematodes
are effectively controlled.

Method: Observational and pathological studies were conducted on 3 farms over
2 years. Comparisons were made between the following groups of 2-years-old
ewes: 1) those with and without treatment with controlled-release anthelmintic
capsules, and 2) untreated ewes with and without severe breech soiling.

Results: It was shown that winter scours was associated with the ingestion of
trichostrongylid Jarvae, and host factors were important in determining
susceptibility to this syndrome. Affected sheep had a hypersensitive inflammatory
reaction in the pylorus and upper jejunum, characterised by the infiltration of
significantly more eosinophils and changed lymphocyte populations. The latter
included reduced numbers of CD8" cells, an increased CD4":CD8" T-cell ratio,
and significantly reduced numbers of cells reacting to interferon-gamma (IFN-y).
High doses of infective larvae (20,000/week of O. circumcincta and T. vitrinus)
did not induce diarrhoea in sheep not susceptible to winter scours. In contrast,
only low doses (2000/week) initiated scouring in sheep selected as being
susceptible.

Conclusion: Considerably improved worm control programs, including the
selection of sheep with increased resistance to gut nematodes, will not prevent
breech soiling. Rather, removing the sheep susceptible to the inflammatory
response, by culling and genetic selection, is the best long-term control strategy.

g.6.14 SHEEP GASTROINTESTINAL

STRONGYLATOSES IN ESTONIA

Kaarma', A. Méigi‘, E, Laaneojal, L.

Institute of infectious Diseases, Estonian Agricultural
University, Tartu, Estonia
Background: Gastrointestinal strongylatoses are the most spread
parasitic sheep diseases in Estonia. Every year during 1984—1998
about 200—1200 sheep have been coprologically investigated. The
purpose of this work was to estimate the viability of strongylate larvae
on pastures in the climatic conditions of Estonia.
Method: Nematode-free lambs born from ewes keeping indoor
conditions during the winter period, allowed under separate grazing
during the pasture period. In 3 trials the lambs were grazed on the
pastures contaminated with parasites of the previous year. The lambs
of the 4" trial were grazed on pastures not contaminated with
strongylate larvae. All lambs examined coprologically once a week.
Results: According to our data, the lambs of trials 1—3 began to pass
strongylate eggs at 1—2 months after the beginning of grazing period.
The mean extent of invasion was below 10%. The lambs of the 4" trial
did not pass strongylate eggs during the whole time of observations (5
months).
Conclusion: The results of our trials and observations show that in
spite of relatively low degree of pasture contamination, the pastures
contaminated with strongylate larvae of the previous year represent
natural invasion sources next spring. According to our hypotheses, the
strongylate larvae can be transferred to deep soil layers by earthworms
and there can be remained viable during whole winter period.

g.6_1 © NEMATODIRUS BATTUS - A POTENTIAL PROBLEM
TO ORGANIC SHEEP FARMING IN SWEDEN

Ljungstrom’, B-L., Lindqvist?, A., Christensson®, D. & Nilsson*, O.
!Swedish Animal Health Service, Parasitology unit (SWEPAR), National
Veterinary Institute, Box 7073, SE-750 07, Uppsala, Sweden, *Swedish
Animal Health Service, SE-397 29 Kalmar, *Dept. of Parasitology
(SWEPAR), National Veterinary Institute, SE-750 07 Uppsala, ‘Swedish
Animal Health Service, Parasitology unit (SWEPAR), SVELAB, Box 9003,
SE-291 09 Kristianstad, Sweden.

Background and method: In a coprological survey in 1998 of parasites of
sheep from organic farms throughout Sweden, eggs of the intestinal
nematode parasite Nematodirus battus were demonstrated for the fist time in
this country. The survey comprised 100 flocks and included approx. 3000
faecal samples. At a follow-up post mortem examination of lambs adult
worms of N. battus were identified.

Results: N. battis was found in 3 sheep flocks located in the south-western
part of Sweden more than 200 km apart. No primary contact between the
flocks could be established. One of the farms also raised cattle of which the
calves were found to be infected with N. dartus. On this farm annual rotation
of sheep and cattle on the pastures had been applied for a few years.
Conclusion: Before rotation of pastures between sheep and cattle is
recommended as a strategy to control parasites on organic farms, freedom of
N. battus has to be demonstrated in both flocks although sheep is the most
susceptible host.

Acknowledgment: The study was financially supported by the Swedish
Board of Agriculture.
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ROLE OF DOMESTIC ANIMALS IN DISSEMINATION
OF COXIELLOSIS IN CENTRAL EUROPE
Rehacek, J.

9.6.17

Institute of Virology, Slovak Academy of Sciences, Bratislava, Slovak Republic

Manifestation of coxiellosis (causative agent Coxiella burnetii, C.b.) in humans is
lways associated with infected domestic animals, their products and discharges.
he infection is spread predominantly by aerogene route. Parturient and aborting
nimals eliminating C.b. in high numbers into environment represent the main

source of infection. Coxiellosis is ascertained by detection of the agent in spleen,

placenta and milk and antibody response in incriminated animals.

Cattle play the main role in dissemination of coxiellosis in Central Europe.

However, this way of C. b. spreading may result in attenuation of its virulence

which leads to sient infection demonstrated by antibodies only. This way

confirmed C. b. isolates from cow milk and antibody presence in cattle, namely in

Czech and Slovak Republics. At present, other domestic animals seem to be

outsiders in C. b. ecology in Central Europe, though their import, when animals

nfected, may lead to the introduction of highly virulent C. b. strains from abroad
found in 1993 in Slovakia in epidemic flared via infected goats from Bulgaria.
he most probable way of C. b. dissemination inside of Central European
untries is the veterinary uncontrolled movement and transport of cattle from
xiellosis contaminated to coxiellosis free areas as demonstrated namely in
lovakia. For this reason the veterinary control (screening of antibodies,

etection of C. b. in milk) of movement and transport of domestic animals into
d within these countries is recommended.

9_6_1 Q EPIDEMIOLOGY OF GASTROINTESTINAL PARASITISM

OF SHEEP AND GOATS.

Sotiraki, S., Papadopoulos’, E., Stamataris?, C., Lainas?, T.,

Himonas', C. & Zugogiannis?, D.

TLab. of Parasitology & Par. Diseases, - “Dept. of Animal Health &

Husbandry, Veterinary Faculty, Aristotle University, Greece
Background: Greece has the highest number of sheep and goats (animals which
are known to be highly infected with gi-nematodes) per head of population in
Europe. The objective of this survey, which lasted a year and took place in two
selected areas of Central and Northern Greece, was the collection of information
regarding the extent of gi parasitism, the parasitic species involved and the
seasonal effects on parasitic intra-populations dynamics. Materials and Methods:
A total of 4 flocks (2 of sheep and 2 of goats), were used in both areas. The study
was consisted of faecal and post-morten examinations. Faecal samples were
collected monthly from the rectum of 30 animals of each flock and examined
using the mod. McMaster technique. Coprocultures were also performed.
Additionally, a total of 96 animals were serially ecuthanised (2
animals/month/flock) and their gi-tracts were examined for the presence of
nematodes. For this, standard necropsy procedures were followed. Results: The
parasitic genera found were Teladorsagia, Haemonchus, Trichostrongylus,
Cooperia, Nematodirus, Bunostomum, Oesophagostomum, Trichuris and
Chabertia. The most commonly found genus was Teladorsagia and the rarest
were Oescphagostomum and Chabertia. Both animal species were infected
thoughout the year with parasites mainly Teladorsagia, Haemonchus,
Trichostrongylus and Chabertia. Regarding the faecal egg output pattern
thoughout the year it secems to be more or less similar to both species, although
sheep expelled much more eggs. On the contrary, goats had higher burdens of
adul‘.worms than sheep, i.e. the numbers of Teladorsagia and Chabertia in goats
were found to be 4 and 5 times more than in sheep respectively.
Acknowledgement: This work was supported by EU (DG VI) project no PL 96
1485 as part of a collaborative program between the UK., France, Greece and
Spain.

g.6.18 STUDIES ON THE SEASONAL DYNAMICS OF
FASCIOLA HEPATICA IN SNAILS USING GENE PROBES

Schnieder, T. & Kramer, F.

Institute of Parasitology, Hannover School of Veterinary Medicine,
Buenteweg 17, D-30559 Hannover, Germany

A 114 bp pepetitive DNA fragment was used as Fasciola hepatica-specific
gene probe to examine the occurence of liver fluke developmental stages in
the intermediate host snail Lymnaea truncatula. Specificity of the gene probe
was examined using different trematodes, snails and specimens of the genus
Fasciola from different origins (Africa, Australia, Cuba, China, USA,
Europe). Four cattle or sheep farms in Northern Germany with a proven
history of Fasciola hepatica were examined between May and November.
Snails was collected on each site and examined for developmental stages of
F. hepatica using the gene probe. A mean percentage of 9.7 % of the
examined snails was positive for F. hepatica. Highest infection rates were
found in May (20.2 %) and August (15.6 %). No correlation between size of
the snails and infection rate could be found.

9_6,20 LARVAL PENTASTOMIASIS IN SMALL RUMINANTS
Sotirakil, S., Himonas', C.

'Lab. of Parasitology & Parasitic Diseases, Veterinary Faculty,
Aristotle University, Thessaloniki, Greece.

Background: Larval pentastomiasis is caused by the larval stages of Linguatula
serrata. The adult, is a parasite that occurs in the nasal and respiratory passages
of the dog and other canids. The eggs of L. serrata are ingested by small
ruminants (intermediate hosts), hatch in the alimentary canal, and the larvae
migrate to the mesenteric lymph nodes, in which they develop to the infective
nymphal stage. This parasite has been known to exist in sheep and goats in
Greece, causing quite important economics losses to animal production but
without ever knowing the real extent of it. It is worth mentioned that, in living
animals it cannot be diagnosed and it is not treatable. This survey was carried
out in order to determine the prevalence of this disease in a sample of sheep and
goats. Methods: 291 animals (144 sheep and 147 goats) slaughtered at 6
different abattoirs in N. Greece were examined. The intestinal lymph nodes and
liver of each animal was obtained and examined. The parasites, where found,
were collected and counted. From the areas found infected, faecal samples were
taken from a number of dogs and examined with a sedimentation technique.
Results: The prevalence of infection based on necropsy findings was 2.1% for
sheep ard 43.5% for goats. The parasitic burdens found were rang=d from 10 to
30 nympks/animal for sheep and from 10 to 460 nymphs/animai for goats. A
number of small round lesions was a common finding on the liver surface of the
infected animals. The faecal examinations failed to reveal any L. serrata eggs.
Conclusions: From the samples examined it is shown that the infection was
almost restricted to goats. The infected sheep were limited having also very low
numbers of parasites per infected animal. Could it be that goats are more
sensitive to this parasitism?
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9.6_21 SEASONAL VARIATION OF GASTROINTESTINAL
NEMATODES OF SHEEP IN THE REGION OF
JOANNINA, GREECE
Theodoropoulos, _G.!, Koutsotolis, K.2, Nikolaou, E.2
Kalogiannis, D.! & G. Petrakos’

1. Department of Anatomy and Physiology of Farm Animals, Agricultural

University of Athens, 75 Iera Odos, Votanikos, Athens 11855, Greece
2. Agricultural Research Station of Joannina, PO Box 1103, Joannina 45110,
Greece

Background: Epidemiological studies of gastrointestinal parasites in naturally
infected sheep in Greece have not been carried out previously. The aim of the
present study was to investigate the seasonal variation of gastrointestinal
parasites in naturally infected sheep, and the effectiveness of anthelmintic
treatment as applied by farmers under local management practices in the region
of Joannina, which is an important livestock production area in NW Greece.
Method: Parasitological and growth studies on two groups of naturally
infected sheep, with or without anthelmintic treatment, from the age of 3
months to 2 years were carried out. A split-plot design was used so that each
group, consisting of seven pure-bred Butsiko (mountain type) and seven cross-
bred Butsiko with Karamaniko (low plain type) (F;) lambs, grazed separate
parasitologically equivalent pasture plots. Faecal egg counts, pasture larval
counts, plasma pepsinogen levels and liveweight were recorded monthly.

Results: Infective larvae on each pasture plot increased during autumn and

winter. Mean faecal egg counts for strongyle-type eggs were higher in the non-

treated than the treated group and in the cross than the pure-bred sheep. Mean
piasma pepsinogen levels were higher during autumn of the second year.

Conclusion: The factors affecting the epidemiology of gastrointestinal

nematodes of naturally infected grazing sheep in the region of Joannina include

anthelmintic treatment, host genotype and season, while the effectiveness of
anthelmintic treatment, as applied in the area, is questionable.

9_6.23 SEASONAL VARIATION OF Bot:{Jhilus decoloratus TICKS FROM
FOUR COMMUNAL GRAZING AREAS IN SOUTH AFRICA

Bryson', NR., Tice', G.A. & Stewart’, C.G.

'Medical University of Southern Africa (MEDUNSA), South Africa

Background: Boophilus decoloratus and Boophilus microplus are the two most
important “blue ticks” found on cattle in South Africa. The distribution of these ticks
is limited by rainfall and the degree of tick coritrol. In drought conditions, and with
intensive dipping, the Booplhilus populations are severely restricted, but with good
rains and poor dipping management, the populations expand.

Method: Four communal grazing areas (CGA) in South Africa, three in North West
Province (Rietgat, Madinyane and Bethany), and one in Mpumalanga Province (Geluk),
were visited during a two-year project (1991 - 1993). The cattle were cast with ropes
and 13 different anatomical sites sampled. The goats were restrained on the kraal floor
and similar sites sampled. Free-living ticks were also collected with a flannelette
apparatus. .

Results: A total of 16 128 ticks were collected off cattle during the project, and 974
(6%) were B. decoloratus and 16 (0,09%) were B. microplus. A peak abundance of B.
decoloratus was recorded in the summer of 1991 and 1993. In 1992, very low numbers
of blue ticks were collected at Rietgat and Madinyane, due to a severe drought. Very
few B decoloratus ticks were collected off the goats (total n = 17), or off larval drags
(average one larval tick per drag). In the CGA where dipping had been reduced
(Geluk), B. decoloratus populations increased sharply in 1993.

Conclusion: The very low and erratic populations of B. decoloratus found on cattle in
these CGA should have resulted in a serologically unstable situation, especially after
the drought of 1992. This was not the case, and in most of the CGA, large changes in
the serological status of the cattle were recorded without clinical diseases. Antibodies
to B. bovis were also recorded in all four CGA, despite the very iow numbers of B.
microplus..

Acknowledgement: We wish to thank Drs D. T. de Waal and B. du Plessis for their
assistance with the project, and the Foundation for Research Development (University
Development Programme) and MEDUNSA for their financial assistance.

6 22 HELMINTHOFAUNA IN RUMINANTS IN UPLAND AREAS OF
g' . BOSNIA AND HERZEGOVINA

Zukg Almedina, Jazié A., Cankovié M.

Department for Parasitology and Invasive Discases,Veterinary
FacultySarajevo, Zmaja od Bosne 90, Bosnia and Herzegovina

The ruminants (sheep and cattle), due to the intensive keeping throughout the grazing
season are daily exposed to invasions by various species of endo-parasites. Each region
has different climate conditions, keeping and feeding of animals, so that each region has a
specific environment requiring other than uniform measures for the control and prevention
of economically important parasitoses in ruminants. ) .

As a matter of fact, no comprehensive investigations, especially of endohglmmths were
carried out up to date. The objective of the investigation was: On the basis of the results of
parasitologic sections and laboratory analysis of feces to make an m.ventory.of )
helminthofauna in sheep and cattle in the investigated upland areas in Bosnia-Herzegovina;
to establish the extensiveness and intensity, with respect to the age and breed of the
ruminants. . .
Methods: During the 4 years investigations performed were complete parasitologic
sections on 5.805 ruminants (1.908 sheep and 3.897 cattle) from 29 localities inthis
country. With the aim of getting better insight into helminthofauna in ruminants in Bosnia
and Herzegovina collected were 19.291 samples of feces from sheep and cattle of 28
localities. The animals belonged to different age groups. For endoparasites examination
standard parasitologic methods were used: the method after Whitlock, flotation after
Filleborn and sedimentation.

Results: A total number of detected specics of endoparasites is 46. The most frequently
encountered were the species: of Trematoda class: Dicrocoelium dendriticum 28,0-76,25%,
Fasciola hepatica 37,1-67,7% and Paramphistomum spp.24,5-64,1%, of Eucestoda class
Jarval forms: Cysticercus tenuicolis 17,0% and Echinococcus polymorphus 23,3-27,7%,
and of Nematoda class stomach-intestinal trihostrongylata with total extensiveness of
ruminants is 74,0-94,2% for cattle. Of this class the most common were the species from
the genera of: Trichostrongylus, Ostertagia, Cooperia, Nematodirus and Haemonchus.
Coprologic ination of 19.291 ples from sheep and cattle feces showed that 71,0-
88,4% of them were positive. The most common were species of Nematoda class for both

: imals. ‘
l(tjlgrlli:lsgion: of 5;hc total ber of ined i invaded by endoparasites were

5.084 or 87,6% animals. The number of positive sheep was 1.412 or 71.1,0%, anq that_of
cattle was 3.672 or 94,2% animals. A total of 46 species of endoparasites were identified,
belonging to 22 genera, 15 families and 3 classes.

9_6_24 THE DISTRIBUTION OF NEMATODE EGG COUNTS
IN GRAZING GGATS AND ITS IMPLICATIONS FOR
HELMINTHS CONTROL

Keyyuy, I.D. and Kassuku, A A~

Department of Veterinarv Microbiology and Parasitology, Sokoine University
of Agriculture, P.O. Box 3019, Morogoro, Tanzania

The frequency distribution of nematode egg counts in 246 naturally infected
Small East African (SEA) goats was studied in Morogoro. Animals svere
grazed on dominantly Haemonchus contortus contaminated pastures at
Sokoine University of Agriculture. Faecal samples from all goats were taken at
different months from 1996 to 1998 basing on the epidemiology of
gastrointestinal nematodes in the study area. Faccal egg counts from each goat
was determined by the modified McMaster method. Results showed that the
majority of goats had low faecal egg counts (FEC) at all sampling times. The
frequency distribution of FEC followed the negative binomial pattern with the
variance to the mean ratio greater than unity (S%% >>1) and the negative
binomial parameter below unity (k <<1). The results suggested highly over
dispersed worm burdens in goats and that a relatively small part of the herd
was responsible for contamination of pasture with worm eggs. It is concluded
that effective and economical control of parasites can be achieved by
eliminating animals with high FEC (‘wormy’ animals) in the herd either
through selective breeding or selective anthelmintic treatment as opposed to
mass treatment.
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EPIDEMIOLOGY OF GASTRO-INTESTINAL
NEMATODES OF SHEEP IN CENTRAL

COTE D’IVOIRE

KONE, P.!'?, PANDEY,V,S* . ZINSSTAG, J.2,
COULIBALY,B.,OUATTARA, M.!

1.LANADA, Laboratoire Régional de Pathologie Animale,

01 BP 1366 Bouaké 01, Cote d’ivoire

2.Swiss Tropical Institute, CH-4002 Bale, Switzerland.

3.Prince Leopold Institute of Tropical Medicine, Nationalestraat
155 - Antwerp, Belgium

9.6.25

From August 1994 to July 1996, a total of 142 randomly selected sheep from
the central area of Cote d’Ivoire;, were examined at post mortem, to study the
epidemiology of gastro-intestinal parasites. Each month six animals, three of
Djallonke and three of Sahelian breed were necropsied, parasites collected and
examined. All the animals were infected. The spectrum of parasites consisted
of '15 helminth species, 11 nematodes, 3 cestodes ( Moniezia expansa, M.
benedeni, Cysticercus tenuicollis) and 1 trematode (Paramphistomum spp).
The prevalence of nematodes was: Haemonchus contortus (77.4%)
Trichostrongylus  colubriformis (76.7%), Strongyloides papillosus (61.2%),
Oesophagostomum columbianum and Gaigeria pachyscelis (24.6%),Cooperia
curticei ( 23.9 %) and Gongylonema pulchrum (0.7 %). G.pulchrum is found
for the first time in West Africa. There was no significant difference between
the worm burden of two breeds. Season, sex and age had no significant effect
on the infection. Hypobiosis was not detected. It is concluded that the infection
level is low to moderate and persists throughout the year in sheep on extensive
system in Central Cdte d’Ivoire.

9.6_27 BOVINE FASCIOLOSIS SURVEY IN UGANDA

Magona, J.W., Olaho-Mukani, W., Musisi, G., Walubengo, J.
Livestock Health Research Institute, P.O. Box 96, Tororo, Uganda

ABSTRACT

Faecal samples from 650 cattle kept under traditional management were
obtained from Bugiri, Pallisa, Masindi and Ntungamo districts. In addition, 380
livers of slaughtered cattle were obtained over a period of 17 months from
Mbale, Tororo and Busia districts in Uganda. Of the 650 cattle examined, 174
(26.8%) were infected with Fasciola gigantica. The prevalence of fasciolosis
increased with age as follows: 12.5% in calves below 6 months, 21.6% in calves
of 6-12 months, 22.6% in cattle of 13-14 months and 30.3% in cattle older than
24 months. The prevalence of fasciolosis was highest in cattle in Masindi district
(45%), followed by Bugiri district (29.3%), Pallisa district (19.2%) and
Ntungamo district (14.6%). Of the 380 livers, 113 (29.7%) were infected with F.
gigantica in all cases. The high prevalence of fasciolosis in traditionally
managed cattle in Uganda calls for urgent attention in terms of an established
control programme, given that farmers keeping cattle under traditional
management do not practise routine control of fasciolosis.

9_6_26 EPIDEMIOLOGICAL STUDY OF NEMATODE
PARASITES IN DAIRY CATTLE IN SOUTHEAST BRAZIL.
Lima!, W.S & Guimaraes', M.P.

Dep. Parasitologia ,ICB, Universidade Federal de Minas Gerais-Belo Horizonte-
MG-Brazil

Tracer calves were used to assess the seasonality of infections of gastrointestinal
parasites in dairy cattle raised at a farm in the State of Minas Gerais- Brazil. Tracer
calves acquired infections during all months of the year, however, highest worm
burdens were observed at beginning and at of the end the rainy season. The
following nematode species were recovered: Cooperia punctata, C. spatulata, C.
pectinata, Haemonchus similis, H. placei, Oesophagostomum radiatum,
Trichostrongylus colubriformis, T. axei, Bunostomum phlebotomum, Dictyocaulus
viviparus and Trichuris discolor. Cooperia was most prevalent, followed by
Haemonchus Oesophagostomum, Dictyocaulus, Trichostrongylus, Trichuris and
Bunostomum. The recovery of Trichuris was greater in the dry season. 40 Zebu x
Holstein calves calves were used to evaluate the dynamics of the infections from
first ,up to the 26™ month of age. Strongyloides was the ﬁrst infection observed in
the calves, The peak egg count was observed in the 3" month; however, all
Strongyloides egg counts became negative in the 10l month. Strongylate nematode
egg counts were observed in calves from the 2" month of age onward, and
increased gradually until calves were 6" month. These counts remained high until
the 18" month. A gradual reduction then occurred until the end of the trial. From
the 2nd month onward Cooperia and Haemonchus 1nfect|ve larvae(L;) were most
prevalent in fecal cultures. Fecal cultures after the 3" month also resulted in
recoveries of Oesophagostomum, Trichostrongylus. Bunostomum L; were
recovered only after 10" month, in low percentages.

g 628 EPIDEMIOLOGY OF GATRO-INTESTINAL NEMATODOSES
* IN SHEEP OF RAJASTHAN, INDIA.

Pathak, K.M.L. and Kapoor, M.

Department of Veterinary Parasitology, College of
Veterinary and Animal Science, Bikaner 334 001, INDIA.

Epidemiological studies on gastrointestinal (GI) nematode
infections of sheep kept by ncmads of Thar desert of Rajasthan
were conducted by monthly examination of faeces for a period of
one year fram July 1997 to June 98. Out of 1200 faecal samples
examined, 936 (78%) were found positive for GI parasitic
infections. The incidence of strongyles was the highest (72.06%)
followed by Strongyloides (9.50), Trichuris (5.25) and Moniezia
(2.35%). The maximum (52z%) - incidence was reported in post-rainy
season with minimum incidence of 65.75% in summer.

Peak faecal egg counts (1776.75 + 167.74) were recorded in post
rainy season (October and November) followed by rainy season
(July, August and September ; 928.50 + 77.01) and lowest (460.50
+ 50.60) in winter (December, January and February). On
coproculture exmanination, the infective larvae of Haemonchus
spp., Trichostrongylus spp., Oesophagostomum spp., Bunostomm
spp., Cooperia spp., Strongyloides spp. and Trichuris spp. wre
recorded

The respective per cent cawostion of the larvae was 67.41%
(Haemonchus spp), 14.12%  (Trichostrongylus lsp7ps.)z 7.97%
(Oesophagostomam spp.), 4.46% (Bunostamam spp.), 1.75%(Cooperia
spp.), 3.43% (Stmggxlold&s spp.) and 0.80% (Trichuris spp).
The Present study indicated that the season and age of the
animal had significant influence on the prevalence and intensity
of GI parasitoses in sheep.
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g.6.29  MODELS OF CHEMOTHERAPEUTIC CONTROL
AGAINST Fasciola hepatica IN CATTLE

Quiroz', H., Ibarra', F., Manga-Gonzélez?, Y & Ochoa, P.

IFac. Med. Vet. y Zoot.-UNAM, C.P. 04510, Mexico, D.F.
2 Consejo Sup. de Invest. Cientif.,, Apdo.788-24080 Ledn, Espafia,
Background: It is very important to develop control models for fasciolosis in
Mexico. The aim of the study was to evaluate three models of treatment
against F. hepatica using triclabendazole (tbz) at 12 mg/kg/body weight.
Method: three groups each of 23 cattle, were used. Treatments were given as
follows: Group 1 was treated in january, Group 2 in january and june and 3 in
january, june and october. Coprological examinations were carried out during
one year at 45 day intervals. Results: At the beginning the percentage of
positive samples were 100% for all groups. Group 1, the average of eggs per
gram (epg) at the beginning was of 13.2 + 3.14 was reduced in 5 samplings
from 0.56 + 0.26 to 12.1 + 2.02 while in 4 samplings it was increased from
14.6 + 3.87 to 21.1 + 3.06 (p < 0.01) between the first sampling and the
others. In Group 2, the average epg recorded at the beginning of the study
was of 15.04 + 3.62 being reduced in the following 8 samplings from 0.17 +
0.13 to 14.10 + 2.13, except in sampling 5 showing statistical differences
between samplings (p < 0.01). In Group 3, the average of epg at the
beginning of the study was 13.13 + 2.24 decreasing in the following
samplings from 0.27 + 0.13 to 11.55 *+ 4.56, being different the first
sampling to all others (p < 0.01).
Conclusion: The percentage of improvement in egg reduction for group 1
was of 0%, for group 2 of 8.19% and for group 3 of 59.15% suggesting that
group 3 was the best.
Acknowdledgements: Study supported by PAPIT, IN2118996 DGAPA,
UNAM and NOVARTIS de México, S.A.

g.6.31 CAPRINE GASTROINTESTINAL PARASITISM OF
SMALLHOLDER FARMS IN ZIMBABWE
Monicat!, F., Vassilev?, GD & Bome!, PM.

Veterinary Goat Project 1, Department of Helminthology 2, Central Veterinary
Laboratory, P O Box CY 551, Causeway, Harare, Zimbabwe

Background: Gastrointestinal parasitism (GIP) in goats is considered to be a
problem of considerable magnitude to smaltholder farmers. A survey in order to
study the prevalence and geographical pattern of the occurrence of GIP in goats
was carried out in three Zimbabwean provinces.

Methed: Faecal samples from three age groups of goats from 237 flocks were
collected during May and June and examined for nematode, cestode and
trematode eggs and coccidial oocysts. Strongyle larvae were identified following
the culture of pooled faeces.

Results: The flock infection rates determined from presence of eggs/oocysts in
faeces were as follows: nematodes (85%), paramphistomes (34%), Fasciola (%),
Schistosoma (1%), cestodes (18%) and Eimeria (28%). The mean prevalence of
trichostrongylid infection was 68%. From 100 to 400 eggs per gram were found in
20% of the positive samples, the rest being less than 100. Haemonchus and
QOesophagostomum prevailed in kids, whereas Trichostrongylus predominated in
older groups. The faecal cocyst counts were significantly higher in young animals.
Conclusion: Gastrointestinal parasitism is a real threat to the health of the young
goats in the wet regions and needs systematic prophylaxis. The low rate of GIP in
old animals is not a major constraint to goat production and a special prophylactic
programme is unnecessary.

g.6.30 SUPPRESSIVE TREATMENT EFFECTS ON NEMATODE
""" INFECTION IN FATTENING CATTLE

Suarez, V.H. & Busetti, M.R.

INTA - Estaci6én Experimental Agropecuaria de Anguil, CC 11, 6326, Anguil, La
Pampa, Argentina.

Background The effect of previous suppressive anthelmintic treatments after
weaning on parasntologlcal parameters and weight gain of cattle was studied in
the Pampeana region of Argentina. The study was carried out in two grazing
fattening periods, GFP: GFP1: 1995/96 and GFP2 1997/98

Method: During both GFP, 60 weaned calves that grazed contaminated pastures,
were divided into 3 groups during the first part of the GFP: GY1 group was
treated every 2 weeks with avermectins while GY2 and GY3 groups remained
untreated. During the second part.of the GFP, GY1 and GY2 remained untreated
and GY3 were treated every 2 weeks. Groups of yearlings grazed together with a
new group (GNC) of 20 weaning naive untreated calves. Egg counts epg,
coprocultures, herbage larvae L,, serum pepsinogen Pep, eosinophils Eo and live
weight gain LWG were recorded monthly.

Results: Ostertagia, Trichostrongylus, Haemonchus and Cooperia were the
predominant species. In GFP1, in spite of the low levels of previous infection
during the first part of GFP, slight differences of epg and Eo (P<0.05) between
GY1 and GY?2 were detected in the second part of the GFP. In GFP2 moderate
infection levels during the first part of GFP was observed. During the second
part of GFP2, GY1 and GNC showed higher (P<0.01) epg than GY2 and only
GY3 and GNC had (P<0.05) lower Pep and Eo levels. Also during the second
part of 2FGP, LWG responses of GY3 were greater (P<0.01) than those.of GY1
and GY2 groups and LWG advantage of GY2 over GY1 was 19 kg.

Conclusion: Higher epg and lower LWG of GYI suggest that suppressive
treatments affect the level of the immune response of yearlings, but these effects
were influenced by previous levels of nematode infection.

9_6_32 WIREWORM IN GOATS ON A SMALL-SCALE FARM:
INCIDENCE AND CLINICAL EVALUATION
Vatta' AF. Kreceld, R.C., Van Wyl?, .A., Bath?, GF. &
Msiza, G.°

‘Onderstepooxt Veterinary Institute, Private Bag X05, Onderstepoort, 0110, South
Aftrica; Faculty of Veterinary Sc1ence, University of Pretoria, Private Bag X04,
Onderstepoort, 0110, South Africa; Gauteng Veterinary Services, Private Bag
X369, Pretoria, 0001, South Africa

Background: The FAMACHA° method of clinical evaluation of wireworm
(Haemonchus spp.) infection in sheep was developed in South Africa; the colour of
the mucous membranes of the eyes is classified into 5 categories: 1 (healthy) to 5
(severely anaemic).

Purpose: To determine the predominant worm species and investigate the
importance of wireworm as a cause of anaemia and poor body condition in goats on
a resource-limited farm in Gauteng Province, South Africa.

Method: During summer, the period of heaviest wireworm infection, the colour of
the conjunctivae was compared with haematocrit determination, faecal nematode
egg count (FEC) and body condition scoring as means of appraising the degree and
effect of wireworm infection. Only those animals that were considered to be in
FAMACHA® categories 4 and 5 were treated with anthelmintics.

Preliminary results: Differential larval counts indicated that wireworm
predominated on the farm in question. FECs rose during spring and early summer,
the period covered by these initial observations. Mean haematocrit remained
relatively constant. The body condition scores steadily increased into the summer.
Conclusion: The increase in body condition scores may be related to an increased
availability of forage following summer rain. Correlations between FAMACHA®
score and haematocrit and the effect of selective treatment in maintaining
haematocrit require further investigation.
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g.6.33 THE EPIDEMIOLOGY OF GASTROINTESTINAL
NEMATODES OF DAIRY CATTLE IN KENYA

Waruiry, R.M., Munyua, W.K., Gathumd, J.M. & Weda, E.H.

Department of Veterinary Pathology and Microbiology, University
of Nairobi, P.O. Box 29053, Nairobi, Kenya

The epidemiology of gastrointestinal nematode infections in dairy cattle was
studied in two farms in the central Kenyan highlands during a 13 month
period from April 1993 to April 1994. In-each farm, 32 weaned calves were
given a single dose of albendazole and then placed on contaminated
experimental pastures. Two parasit-free tracer calves were also grazed
alongside the resident weaner calves each month throughout the study period.
Data from faecal nematode egg counts, pasture larval recoveries, and worm
counts from the resident and tracer calves were used to investigate the
seasonal infectivity pattern. Four nematode species of economic importance:
Haemonchus placei, Oesophagostomum radiatum, Trichostrongylus axei and
Cooperia spp, were recorded with H. placei being the predominant nematode
present in young cattle of both farms. Faecal egg counts from resident cattle
and necropsy worm counts revealed that pasture larval levels were directly
related to the level of rainfall. Total worm burdens present in the animals
were highest during the rainy seasons (March/June and October/December)
and lowest during the dry seasons (July/September and January/February).
These findings suggest that sirategic anthelmintic treatments are required 3-4
weeks into the long and short rains, respectively.

9_6-35 OTODECTES CYNOTIS : EPIDEMIOLOGICAL CLINICAL
AND PARASITOLOGICAL, RESULTS FROM A STUDY
ON 180 CASES IN THE DOG
Bourdeau P, Sourd C and Marchand A.

Ecole Nationale Vétérinaire de Nantes. BP 40706 - 44307 Nantes Cedex 03 France.

Background : Ectoparasitoses other than flea infestations are rarely related in
the literature. The aim of this study is to precise the characteristics of
Ofodectes cynotis.infestation in dogs.

Methods : A retrospective study was conducted on records from dogs

presented to the parasitology (subsequently dermatology) clinics in the EN.V.
Nantes during the period 1983 - 1993, Informations on the animals, clinical
signs, results of laboratory procedures were computerized. Diagnosis of
Otodectic infestation was based on the isolation of parasites or évidence of
infestation (association of epidemiological and clinical observations,
presence,"audito-pedal” reflex, response to topical antiparasitic therapy).
Pruritus was scored on a 0 to 4 scale

Results : Of 5595 dogs, ectoparasitoses (not flea related)were diagnosed in 5.7
% and Otodectes cynotis the most frequently diagnosed (180 = 3,2%) (56,7% of
these ectoparasitoses). More infestations were observed in april than in any
other month. Average age was 2,3 years (1 month to 13 years). Infestations
occurred significantly more frequently in dogs with non-erect ("floppy”) ears.
The mites were found in 95 % of the cases. Erythema was present and cerumen
brown to black in respectively 81.4% and 93,2% of the cases. In 12 %
abundant Malassezia pachydermatis were observed. In 21% of cases the
pruritus seemed absent or very mild. In other cases the infestation was highly
pruritic but never at the highest level (4) and not correlated to the presence of
yeasts when Otodectes are seen. The characteristics of the dogs with otodectic
mange were compared to the population of dogs seen in the clinics.

g.6.34 SURVEY ON PREVALENCE OF DIROFILARIA IMMITIS

IN DOGS ON REUNION ISLAND
Bourdeau P.1, Sanchez 1.2 and Marchand A L.

1. Ecole Nationale Veterinaire de Nantes 44307 Nantes Cedex O3 France.
2. Clin.vet. du sud 99 rue Achambaud St Pierre La réunion 97410. France

Background: Dirofilaria immitis has a worldwide distribution but its
importance greatly varies. The aim of this study is to evaluate the ditribution,
characteristics and prevalence of infestation in dogs in the island La Reunion.
Methods : Three groups of dogs were evaluated : 1) Stray dogs were examined
just after euthanasia. and heart and pulmonary -arteries carefully dissected. and
blood samples were drawn 2) A retrospective study was performed using the
records from dogs seen in the veterinary clinics 3) A prospective study was
organized on dogs in 5 veterinary clinics. Their characteristics were recorded
and blood samples collected. On blood samples the presence of microfilariae
was determined by direct examination or methods of concentration (Knott's
method or DIFILTEST) and research for antigens using the VETRED Test.
Results : in 124 dogs stray dogs from 4 localities the overall frequency of
infestation was 19,4% (7,4 to 25%). Parasitism burden varied from 1 to 17
filariae. Direct examination of blood and concentration methods revealed
respectiveley 37,5% and 79,2% of infested dogs. Serological test detected all
the dogs harbouring 3 adults Dirofilaria or more.The retrospective examination
of records from 317 dogs revealed a percentage of infestation of 22,4% when
DIFILTEST was used and 4,6% with routine direct examination. Infection
rates on 100 group 3 dogs from 5 veterinary clinics varied from 0 to 45%.
Conclusions : The results from 541 dogs show that overall prevalence of
Dirofilaria immitis is probably 20% (5 to 45% according the areas). When
comparison was possible the results were similar in stray or companion
animals. Necropsy revealed also a high prevalence of Spirocerca lupi (63.7%).

9.6. 36 THE PREVALENCE OF CANINE DIROFILARIA IN
TAIPEI
Huang', H.-P, Liang?, S.-L., Yang®, H.-L. & Chen', K.-Y.
Department of Veterinary Medicine', Veterinary Hospital®,
National Taiwan University. Taipei City Zoo’, Taiwan
Background: Heartwarm disease, one of the mogt important epidemic diseases
in canine population, has an increasing prevalence over the last 15 years in
Taipei. The purpose of this study was to investigate the prevalence of canine
dirofilariasis in Taipei. :
Methods: 1099 dogs which were, admitted for routine physical examinations, or
various illness during January to December 1996, were enrolled for this study
using Canine Heartworm Antigen Test Kit (Snap®, Idexx Laboratories Inc,
U.S.A.). Among these 1099 dogs, 590 were dogs, 509 were bitches; the mean
age of the group was 4.9 + 3.8 years. Apart from mongrels (386/1099), 49
breeds were recorded. ‘
Results: The prevalence of 1099 dogs was 23.57% (259/1099). Rottweilers
(19/25; 76%), German Shépherd Dogs (14/42; 33.33%), and Shiba Inus (9/27;
33.33%) were most vulnerable. No Shih-Tzu (0/30) was found to be affected by
dirofilariasis. Miniature Poodles (3/35; 8.57%) and Yorkshire Terriers (4/39;
10.26) showed lowest prevalence among these 49 breeds.
Conclusion: The prevalence of canine dirofilariasis was raised in 1996,
compared to that of 1995. High prevalence of canine dirofilariasis in strays
was believed to contribute to the result.
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9_6_37 ENDOPARASITES IN DOGS FROM BOSNIA AND HERZEGOVINA
JAZIC A., ZUKO-ALMEDINA, CANKOVIC M:

Department for Parasitology and Invasive Diseases, Veterinary Faculty Sarajevo,
Zmaja od Bosne 90, Bosnia and Herzegovina

In considerataton of epidemiological and epizootiologial significante of endoparasites
in dogs, we would like to present results examinations of dogs endoparasites in Bosnia
and Herzegovina.

The big number of the registered and stray dogs from various localities in Bosnia and
Herzegovina were examinited by coprologic feces examination as well as by parasitologic
section, over the period 1952-1998.

In parasitological examinations in dogs were detected 24 species of endoparasites
belonging to the classes of: Sporozoa, Trematoda, Eucestoda, Nematoda and
Pentastomidea.

The following species have been determinated: Isospora canis, I.ohioensis,

1. wallacei, Babesia canis, Leishmania donovani, Sarcocystis spp., Echinochasmus
perfoliatus, Opistorchis felineus, Metagonimus yokogawai, Dipylidium caninum,
Mesocestoides lineatus, Taenia hydatigena,T. pisiformis, T. multiceps, Echinococcus
granulosus, Toxocara canis, Toxascaris leonina, Ancylostoma caninum, Uncinaria
stenocephala, Crenosoma ‘vulpis, Trichuris vulpis, Capillaria aerophila, Trichineila
spiralis and Linquatula serrata. :

The most significant detection is the presence of Echinococcus granulosus and
the species causing the complex of "larva migrans”.

The high percentage infected dogs with dangerous antropozoonoses agents presents
danger for infestation of the population and live stock on the territory of Bosnia and
Herzegovina.

g.6.39 A LONGITUDINAL STUDY OF HELMINTH
PARASITES IN DOGS FROM BOKSBURG, SOUTH
AFRICA
Minnaar', W.N. & Krecek' R.C.
Department of Veterinary Tropical Diseases, Faculty of
Veterinary Science, University of Pretoria, Private Bag X04,
Onderstepoort, 0110, Republic of South Africa.
Purpose: The incidence of helminths in dogs in highly populated informal
settlement areas was studied.
Method: Samples were collected fiom a total of 208 dogs; these included 72
postmortem intestine samples, 164 faecal samples and 148 adhesive tape
swabs..l The owners were also interviewed to establish the level of parasite
control. :
Results: Postmortem analyses indicated that 93% of the dogs were infected
with Ancylostoma caninum, 45% Dipylidium caninum, 40% Toxocara canis,
24% A. braziliense, 15% Spirocerca lupi, 10% Joyeuxiella pascualei, 8%
Toxascaris leonina, 8% Taenia spp. and 6% Trichuris vulpis. Eggs of
Ancylostoma spp. were confirmed in 66% of the faecal samples; 20% contained
T. canis eggs, 4% D. caninum and 2% Taenia spp. eggs. Of the 85 dog owners
interviewed, only 13% were aware of the possibility that internal helminth
parasites could affect the health of their dogs and treated their dogs with
anthelmintic remedies. Only 3% adhesive tape swabs tested positive for eggs
of Taenia spp., 2% for Dipylidium caninum, and 1% for Toxocara canis.
Conclusion: Levels of helminth parasite infections in dogs in the Boksburg
area are high and since most of these helminths are potentially zoonotic, the
impact on public health in the-area should be considered.

g_6_38 FIRST REPORT OF INDIGENOUS CANINE BABESIOSIS IN
BELGIUM
Mignon, B. & Losson, B.
University of Li¢ge, Faculty of Veterinary Medicine, Department
of Parasitology and Parasitic Diseases, B-43 Sart-Tilman, 4000
Liege, Belgium.

Background : Canine babesiosis caused by Babesia canis and
transmitted by the ticks Dermacentor reticulatus and Rhipicephalus
sanguineus is a fairly common and severe hemoprotozoan infection in
some European countries, especially around Mediterranean sea, but it
has never been reported in Belgium. However, since 1990, it seems

that some practitionners encountered clinical canine babesiosis acquired
in Belgium (Mons area-province of Hainaut). It was therefore attempted
to confirm this hypothesis by scrutinizing suspected cases referred to our
Laboratory.

Method : Anamnestic, clinical, parasitological, haematological and
biochemical data were collected and analysed from three dogs with
suspected canine babesiosis between October 1997 and February 1998.
Results : Microscopic examination of stained blood smears revealed
the presence of Babesia canis in all three cases. The dogs were severely
affected and one died. Main haematological and biochemical findings
consisted of anaemia, decreased PCV’s, leukopenia and hyperuremia. A
Dermacentor reticulatus tick was identified on one dog. The animals had
never been abroad. )
Conclusion : The occurrence of three indigenous cases of canine
babesiosis in Belgium is reported for the first time.

Acknowledgment : We thank Drs F. Avez, F. Malaise and J. J. Mollet
for providing the documented clinical cases.

g_6.40 TOXOCAROSIS AMONG PETS AND TOXOCARA EGGS IN
SOIL IN POZNAN AREA, POLAND

Mizgajska H., Luty T.

Department of Biology and Environmental Protection, University School of
Physical Education , Krolowej Jadwigi 27/39, Poznan, Poland

Background: Toxocara canis and T. cati are zoonotic nematoda causing
toxocarosis among people. The role of each species in human infections is
unknown. The prevalence of toxocarosis among dogs and cats and soil
contamination with Toxocara spp. eggs on the same areas could show the
epidemiological situation in the region and suggest which pets are more
important in soil contamination.

Methods: In 1997/1998, 445 of dogs faeces’, 105 of cats faeces and 365 of soil
samples were examined by the flotation technics (faeces by Filleborn’s
method and soil samples by Dada’s method). Different public places were
sampled (parks, backyards, streets-and playgrounds). Age and sex of the pets
were considered.

Results: Both in dogs and cats toxocarosis was the most common parasitosis.
Toxocara spp. eggs were detected in faecal examination of 140 dogs
(31,5%) and 41 cats ( 39,1%). The highest prevalence of Toxocara spp. was
found in dogs up to the third month of age (51,1%) and in cats between 3-6
month of age (64,3%). Among adult pets, cats were more infected (29,7%) than
dogs (2,5%). The range of soil contamination with Toxocara spp. eggs was 10
% the samples examined. The most heavily contaminated areas were urban
backyards (21% positive samples with mean egg density 1,23 eggs/100g of
soil).

Conclusion: In Poznan region the exposure of human population to Toxocara
spp. infection may be higher in the city area than in the province. Cats may play
a more important role than dogs in the contamination with Toxocara spp. eggs.
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g.6.41 CANINE LEISHMANIOSIS: AN AUTOCHTHONOUS
CASE IN GERMANY

Steuber® 8., Moritz?, A., Greiner’, M., Schirrmann’, L.

'Federal Institute for Health Protection of Consumers and Veterinary Medicine,
Diedersdorferweg 1, D-12277 Berlin; *Justus-Liebig University, D-35392
Giessen; *Institute for Parasitology and Tropical Veterinary Medicine, Free
University, D-14163 Berlin, Germany.

Background: Canine leishmaniosis (Cal) caused by L. infantum is a protozoan
disease which is usually transmitted by sandflies of the genera Phlebotomus and
Lutzomyia. Here, we give a report on a case of non-vector transmitted
leishmaniosis in a dog and the outcome of the treatment.

Case history: A 21-month old native-born German Stafford terrier was referred
to the Veterinary Hospital of the Justus-Liebig University in Germany with Cal
(AB-positiv, PCR-positive). The dog had never been in endemic areas but the
mother had also suffered from Cal Clinically the dog showed lameness,
alopecia, ulcerative dermatitis, lymhadenopathy, anemia and hyperglobulinemia.
Material: Therapy consisted of the iv-administration of meghimine antimonate
for 10 days (Days 1-2: 50 mg/kg bw; Days 3-10: 100 mg/kg bw) followed by
prolonged daily administration of allopurinol (2x10 mg/kg bw). The success of
therapy was assessed clinically and using PCR of the blood and bone marrow.
Results: 13 months after starting the therapy, the dog has so far been clinically
healthy and likewise PCR-negative in both blood and bone marrow.
Conclusion: Although mechanical transmission from the bitch to the puppy
cannot be ruled out completely, the most likely mode of transmission in this
case appears to be intrauterine during pregnancy.

9_6_43 NOTOEDRES CATI INFESTATION IN A NEW NON
FELID HOST PAGUMA LARVATE TAIVANA.. AND
TREATMENT WITH MILBEMY CIN-OXIME.

Bourdeau P! and Chen C. 2

1. Ecole Nationale Veterinaire de Nantes C.P. 3013 44087, Nantes Cedex 03 France
2. Small Animal Clinic 13, Lane 171 An-Ho Road Taipei, Taiwan 106 Republic of China 1

Background: Amongst about twenty species of Notoedres, N. cati cati is a
Parasite of Cat and also reported in other felids like Ocelot, Florida panther,
Siberian tiger and Bobcat. We report here an infestation in a pet Formosan
Masked Civet. .

Case summary: A five-month-old male Formosan Masked Civet (Paguma
larvate taivana ) had a 3 weeks' history skin disease. The lesion was a
5x10cm size alopecia with crusting and lichenification and with very mild
pruritus. It was localized on the dorsal aspect of cervical to scapula area and
slowly extensive. Skin scrapings revealed eggs and adults forms of mites.
These mites were identified as a Notodres species. Microscopic slides of
theses parasites were compared to Notoedres cati cati reference slides and
found morphologically identical. The civet was successfully treated with
milbemycin oxime (INTERCEPTOR ® ) 1 mg/kg orally weekly for 3 weeks.
The owner had only 2 civets as pet but no cat . The other household female
civet received the same treatment although clinically healthy and with negative
skin scrapings.

Conclusions: Formosan Masked Civet is a Viverridae endemic species in
Taiwan. Now it turns to be a popular exotic pet. This was the first known
case of Notoedres cati in this species .This conduces to the question to a
Viverridae subspecific adaptation ( like N.c. cuniculi in the rabbit) or the
sensitivity to the subspecies in Felidae. There is also few reports of the use,
tolerance and efficacy of milbemycin-oxime in species other than dogs.

g 6 42 EFFICACY OF UK-124,114 AGAINST NEMATODES IN CATS
- Benchaoui', H., Sture', G.H., Clemence', R.G., Rowan', T.G.,

Smith!, D.G. and Jernigan?, A.D.

! Central Research Division, Pfizer Ltd., Sandwich, Kent, UK and

% Central Research Division, Pfizer Inc., Groton, Connecticut, USA.
Objectives: To determine the efficacy of a novel avermectin (UK-124,114) against
natural infections of nematodes in cats presented as veterinary patients in France,
Germany and Italy. .
Methods: On the basis of pre-treatment faecal egg counts, 119 cats with ascarid
infections were enrolled. Of these, 8 cats had conctrrent infections of hookworms.
Cats were allocated randomly in a 2:1 ratio to treatment with either UK-124,114 at a
minimum dose of 6 mg/kg, or a positive control of pyrantel pamoate in France and
Germany, and flubendazole in Italy. - UK-124,114 was administered topically on
day 0 (defined individually for each cat), and on day 30. Reference product was
administered orally, in accordance with the manufacturers’ label recommendations,
starting on day 0. The investigating veterinarians did not know treatment allocation
throughout the study. Efficacy was assessed by faecal egg count reductions on
days 30 and 60, compared with samples taken pre-treatment.
Results: There were significant reductions (P=0.0001) in faecal ascarid egg counts
for both UK-124,114 and reference product on days 30 and 60 compared with day 0.
Cats treated with UK-124,114 showed reductions in geometric mean egg counts of at
least 99.9% on days 30 and 60, compared with day O, whilst cats treated with
reference product showed reductions of >99.4% and >96.5%, respectively. There
was no significant difference (P>0.05) between treatments ‘in France, but in
Germany and Italy, UK-124,114-treated cats showed significantly lower day 60 egg
counts than cats treated with reference product (P=0.0013). Only 8 of the 119 cats
had patent hookworm infections pre-treatment; none had patent infections after
treatment with UK-124,114 (5 cats) or reference product (3 cats). Other studies in
veterinary patients conducted to similar protocols have shown that UK-124,114 is
highly effective (98-100%) against hookworms in the cat (P=0.0001).
Conclusion: UK-124,114 administered topically at monthly intervals was safe and
highly effective against nematodes in cats presented as veterinary patients.

9_6_44 MICROMORPHOLOGICAL CHANGES OF Toxocara canis
UNDER THE ACTION OF PYRANTEL PAMOATE

R. Butautaité, O. Kublickiené

Departament of Zoology, Facultat Natural Sciences, Vilnius University,
Ciurlionio 21/27, Vilnius 2009, Lithuania

The micromorphological changes in the structures of Toxocara
canis under the action of 14.4 mg/kg of pyrantel pamoate in vivo have been
studied on the 8th, 12th, 24th and 36th hours post treatment. Eight
naturaly infected pupies have been treated with pyrantel pamoate and
eliminated parasitic nematode have been collected for histological studies.

The results show that the anthelmintics applied cause serious
alterations in the structures of intestinal cells, hypodermis and muscle cells
of T. canis. The changes may be described as destructive, degenerative and
necrotic processes. The intestine are predominantly affected by the drug.
The micromorphological changes in intestinal cells have been found on
the 8th hour of the action of pyrantel pamoate, and on the 36th hour the
intestinal cells have been completely destroyed. The muscle cells schowed
vacuolization in the cytoplasmic portion on the 12th hour under the action
of pyrantel pamoate, whereas the fibrilian region of the muscle cells
remaind unchanged. The cuticle and the endothelial cells of the sexual
tubes of both sexes indicated only a weak vacuolisation and maintened
their structure during all experimental time. The fine structure of the
nerve cords and the sexual products themselves showed no noticeable
changes at all.

It’s concluded that T. canis worms had taken up pyrantel pamoate
via an oral route, leading to initial intestinal changes.
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g. 6.45 ANTIFEEDING ACTIVITY OF A DELTAMETHRIN

SHAMPOO AGAINST FLEAS ON DOGS.

Cadiergues', M.C., Franc!, M.

The National Veterinary School of Toulouse, 23, chemin des
Capelles 31076 Toulouse cedex 3 France
Purpose : Assess the antifeeding effect of an application of a 0.07%
deltamethrin shampoo against fleas in dogs.
Method : Twenty beagles, housed in separate cages, were randomly allocated
into two groups of 10. Dogs were treated with 25 ml of a shampoo containing
0.07% deltamethrin (group 1). Dogs in group 2 were controls. Three hours
later, dogs were infested with 50 Ctenocephalides felis each, and one hour later
dogs were careffully combed using a fine-toothed comb (13 teeth/cm) :
collected fleas were swatted to detect blood in their abdomen. Dogs were
reinfested with fleas on days 3, 7, 10 and 14. Parasites were counted one hour
after each reinfestation. :
Results : This study showed that the application of 25 ml of shampoo
containing 0.07% deltamethrin to beagle dogs weighing between 10.2 and 12
kg was very well tolerated. Among the 2500 fleas deposited on control
animals, 1419 have been recovered on dogs one hour after infestation and
99.9% were engorged. The mean number of alive engorged fleas collected from
treated dogs was respectively 0.4, 0.9, 2.8, 152 and 21.1 one hour after
infestations realised 3 hours, 3, 7, 10 and 14 days after shampoo application.
0.07% deltamethrin shampoo prevents fleas’ feeding during the hour following
infestation with an efficacy >98% between day 0 ard day 3, >90% until day
7. Then, results are lower but interesting : 46.9% on day 10 and 30.1% on day
14.

9_6_47 EFFICACY OF SELAMECTIN, FIPRONIL, AND LUFENURON
AGAINST CTENOCEPHALIDES FELIS IN CATS
Ritzhaup_tl, L, Rowanz, T., & JonesJ, R.

;Animal Health Group, Pfizer, Inc, 235 East 42™ Street, New York, NY 10017.
3Pﬁzer Central Research, Ramsgate Rd., Sandwich, Kent CT13 9NJ, UK
BVetMed, MRSVS, Ramsgate Rd, Sandwich, Kent CT13 9NJ, UK

Objective: to evaluate the efficacy of monthly administration of selamectin,

fipronil, and lufenuron against Ctenocephalides felis in cats housed for 3 months in

a flea-infested environment, and subsequently against weekly challenges of cats
with C. felis for 2 months. ’
Design: laboratory study using a mixed-model, repeated-measures ANOVA for
treatment comparisons. )

Animals: 26 healthy male and 26 healthy female cats.

Procedure: Cats free of fleas were experimentally infested with 100 adult unfed
fleas on day -28 (28 days before first treatment) and on day -21. On days 0, 30, 60,

90, and 120, cats were treated with selamectin (6 mg/kg of body weight, topically),

fipronil (7.5 mg/kg, topically), or lufenuron (10 mg/kg, PO). On day -6 and every
2 weeks after the first treatment, comb counts were performed to detect viable
adult fleas. Fleas that were removed (up to 50%) were then replaced onto the cat
from which they came. On day 89, fleas were not replaced. On day 91 and every 7
days until the end of the study, cats were challenged with 20 adult fleas. Flea
counts were compared among treatment groups.

Results: Fourteen days after treatment, geometric means of flea counts rose 518%
(over day -6 values) in the lufenuron-treated group, but were reduced 71% in the
fipronil-treated group and 35% in the selamectin-treated group. Flea counts
remained elevated in the lufenuron-treated group until day 59, at which point they
were reduced by 64%, and then reduced from 71 to 84% from days 89 to 150.
Selamectin and fipronil treatments resulted in a 97% reduction in mean flea counts
on day 29 and a 99 to 100% reduction through the end of the study. .

Clinical implications: Selamectin is as effective as fipronil, and more effective
than lufenuron, in ameliorating C. felis infestation in cats.

9_6_46 ADULTICIDAL ACTIVITY OF A DELTAMETHRIN

SHAMPOO AGAINST FLEAS AND TICKS ON DOGS.

Franc', M., Cadiergues', M.C.

The National Veterinary School of Toulouse, 23, chemin des
Capelles 31076 Toulouse cedex 3 France
Purpose : Assess the adulticidal efficacy of an application of a 0.07%
deltamethrin shampoo against fleas and ticks in dogs. .
Method : Twenty beagles, housed in separate cages, were randomly allocated
into two groups of ten. The dogs were infested with 50 Ctenocephalides felis
and 50 Rhipicephalus sanguineus each, and parasites were counted 24 hours
(fleas) and 72 hours (ticks) later (day 0). Dogs, when state, were then treated
with 25 ml of a shampoo containing 0.07% deltamethrin (group 1). Dogs in
groui: 2 were controls. Fleas and ticks were counted 24 hours (d 1) and 48
hours (d 2) after the shampoo was applied, and parasites were then removed.
All dogs were reinfested with fleas and ticks on days 2, 7, 9, 14, 16 and 20.
Parasites were counted 24 and 48 hours after each reinfestation. Effectiveness
against fleas was calculated 24 hours afier infestation, and against ticks 48
hours after infestation.
Results : The first study showed that the application of 25 ml of shampoo
containing 0.07% deltamethrin to beagle dogs weighing between 10.2 and 12
kg was very well tolerated. It controlled the parasites present on the animals
at the time of application : with an efficacy of 100% against fleas 24 hours
after treatment and an efficacy of 95% against ticks 48 hours after treatment.
The treatment protected against flea reinfestations with an efficacy of 100%
during the first week, > 98% in the second week and > 95% in the third week.
It also gave 299% protection against tick reinfestations in the first week
and >96% in the second week.

9_6_48 A CLINICAL FIELD STUDY WITH LUFENURON INJEC-
TABLE SUSPENSION (PROGRAM?® 100 1JS) FOR CATS
R. Schenker (*) and L. G. Luempert, III (**)
(*) Novartis Animal Health Inc., 4002 Basel, Switzerland
(**) Novartis Animal Health Inc. Greensboro, NC 27419, USA

A clinical field trial in cats according to GCP was conducted in the USA to
demonstrate the efficacy and safety .of PROGRAM 40/80 (Injectable
Suspension for Cats) under practical field conditions.

Two injections were given six months apart of PROGRAM 40 or 80 at the
intended dose level of > 10 mg/kg or of a placebo formulation. A total of 466
cats from 242 households were enrolled into the study. PROGRAM 40/80 was
effective in preventing the build-up of flea infestations over a period of 6
month following initial dosing. PROGRAM 40/80 was also effective in
controlling pre-existing flea infestations in households over a period of 6
months following initial dosing. Based on aduit flea counts on the animals,
between 75% and 100% control was attained in 57 out of 87 households,
100% control was obtained in 22 households.

The product was well tolerated by the cats. 60 incidents of transient reactions
to the injection ( mostly due to the needle sting) were recorded amongst a total
of 845 doses administered. Following injection a few cats developed a slight
subcutaneous swelling which resolved after a short time. No test article related
adverse events were observed in any animals that received concomitant
treatment with standard vaccination.

It is concluded that PROGRAM 40/80 administered at the recommended
minimum dose rate of 10 mg lufenuron per kg bodyweigh effectively prevents
and controls flea infestations under practical use conditions for a period of 6
months, is well tolerated by cats and is compatible with concurrent
medications. ’
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9.6_49 EFFICACY OF THE COMBINATION OF FEBANTEL +PY-
RANTEL EMBONATE AGAINST NEMATEDS: A MULTI-
CENTER FIELD STUDY ON PUPPIES AND YOUNG DOGS
Schimmel, A. and Dorn, H. (Bayer AG, Germany).
A multicenter field study was performed at 17 different locations in Germany to
test a combination of febantel (15 mg/ml) and pyrantel embonate (14.4 mg/ml)
for efficacy and tolerability against Toxocara canis, Ancylostoma canium,
Uncinaria stephanocephala and/or Trichurs vulpis. The results of the treatment
were compared with those of the pyrantel embonate on its own.420 puppies and
young dogs of various breeds ageing up to one year entered in the study
following positive coprological testing for at least one type of nematode.
212/208 dogs were randomly allocated to treatment group I (febantel + pyrantel
embonate) or group II (pyrantel embonate) respectively. Both products were
provided in the form of suspensions and were administered orally at a dosage of
1 ml/Kg b.w. at day 0. '
Nematode eggs were counted before treatment (day —7 to 0) and once after
treatment(day 5 -12) using a modified McMaster-method. Cases where T.vulpis
was detected before treatment underwent a second follow-up examination on day
14, 150r 16.
Infection with T.canis was diagnosed in 88.1 %, infection with hookworms in 35
% and infection with T.vulpis in 3.3. % of dogs. 74.7 % of the animals were
infected with only one species of nematodes, 24.1 % with two species and 1.2 %
with all 3 species.
Following one single treatment with the combination of febaatel + pyrantel
embonate or with pyrantel embonte only caused following reduction in egg
shedding occured: T. canis — 97.2 % and 83.7 %, hookworms — 96.8 % and 65.2
%, T. vulpis — 85.4 % and 13.9 %. The reduction in egg counts of T.canis,
hookworm and T.vulpis was significant (p<0.01) higher following treatment of
the dogs with combination of febantel + pyrantel embonate than after treatment
with pyrantel embonate alone. Both products were extremly well tolerated by the
puppies and young dogs.

9_6_51 PILOT INVESTIGATIONS USING IVERMECTIN TO
SELECT MITES PATHOGENIC TO SHEEP (PSOROPTES
OVIS) FROM POPULATIONS OF THE RABBIT EAR
MITE (P CUNICULI).
Bates, P.G.

Veterinary Laboratories Agency, New qu; Addlestone, Surrey, UK.

Background: Early work in the development of ivermectin demonstrated
complete eradication of P cuniculi but incomplete control of P ovis in rabbits.
Evidence suggests that there are variations in virulence between isolates of
the scab mite (P ovis) infesting sheep. Single injections of ivermectin can
eradicate isolates producing chronic infestations but two injections are
required to eradicate isolates producing acute disease. Could this information
be helpful in the speciation of Psoroptes mites?

Method: 4 isolates of P cuniculi (2 “typical ear canker” and 2 “extra
auricular”) were cultured in rabbits. Mites were harvested from the ears and
used to challenge sheep (2 sheep per isolate). Rabbits were treated with
ivermectin and residual mites allowed to resurge. Resurged (ivermectin
exposed) mites were harvested and used to challenge sheep as before.
Results: Mites from the original harvest (pre ivermectin exposure) did not
produce clinical sheep scab. Ivermectin was 100% effective in eradicating the
“typical ear canker” isolates but mites resurged in the rabbits infested with the
“extra-auricular “ isolates and these produced clinical sheep scab on
challenging sheep.

Conclusions: Some “extra auricular” populations of Psoroptes infesting
rabbits may therefore contain sub-populations of P cuniculi (non infestive to
sheep) and P ovis (infestive to sheep) and these populations can be selected
for by ivermectin.

9_6_50 COCHLIOMYIA HOMINIVORAX: PERSISTENT
ACTIVITY OF DORAMECTIN AND IVERMECTIN
Anziani ! ,0.S., Flores S.G.2, Moltedo H.2, Derozier C.*
Guglielmone AA', Zimmermann G.A!, Warker o!

1EEA INTA Rafaela, C.C. 22, 2300 Rafaela, Santa Fe Argentina ,2 Facultad de
Ciencias Exactas, Fisicas y Naturales, Universidad Nacional d& Cordoba,
Argentina ,3Pfizer Inc., Buenos Aires, Argentina 4 Pfizer, Animal Health Group,
New York, USA.

A study was conducted to evaluate the duration of single administrations
of doramectin or ivermectin against induced infestations of Cachliomyia

hominivorax. Twenty four Holstein bull calves were alloated to 4
groups of 6 animals each and treated with saline , doramectin i % or 1 of
2 formulations of ivermectin 1% . On day 12 after treatmer each calf
was anesthetized and 2 full thickness skin wounds were creded on the
left side shoulder and hindquarters. Two hours later, each vound was
implanted with 100 C. hominivorax newly hatched larvae. In day 15
after treatment, the procedure was repeated on the right sid and each
new wound infested according to the process previously described.
Wounds were examinated daily for 8 days and evidence oflive larvae
was note. For each challenge day, the number of dorametin-treated
calves with active myiasis was significantly (P < 0.000.) lowx than that
for calves treated with saline. Doramectin efficacy was 90.9 % and 83.3
% when larvae implants were performed 12 and 15 days aftertreatment,
respectively. Under these experimental conditions, there were no
significant differences in the number of calves with myiasis ttween the
ivermectin and control groups.

9_6_52 VARIATIONS IN VIRULENCE AND ACARICIDE
SUSCEPTABILITY BETWEEN ISOLATES OF THE
SHEEP SCAB MITE (PSOROPTES OVIS) IN GREAT
BRITAIN.
Bates, P.G.

Veterinary Laboratories Agency, New Haw, Addlestone, Surrey, UK.

Background: Sheep scab is a severe welfare condition characterised by
irritation and wool loss caused by the mite, Psoroptes ovis. Work carried out
in the USA in the 1970s demonstrated variations in virulence and
susceptability between isolates of P ovis. The studies documented here
investigated similar variations in isolates of P ovis in Great Britain.
Method: Between 1987 and 1997 groups of between 5 and 10 full fleeced,
close wool breed, yearling sheep were challenged with 25 adult female P
ovis originating from one of 16 geographical isolates. The relative virulence
(rate of lesion and mite population growth with time) and susceptability to
organophosphate (OP) and synthetic pyrethroid (SP) plunge dips and s/c
injections of ivermectin were compared to similar sheep challenged with the
CVL reference isolate.

Results: There was considerable variation in the relative virulence of the
isolates. Some low virulence (chronic) isolates taking 8 to 10 weeks, or
even longer, to cover sheep. Other high virulence (acute) isolates taking
only 4 to 5 weeks to cover the sheep. Low virulence isolates could be
eradicated with a single injection of ivermectin, but highly virulent isolates
required two injections to achieve eradication. 4 isolates resistant to SP dips
and 1 isolate resistant to an OP dip were identified.

Conclusions: There is considerable variation in virulence and susceptability
to acaricides between populations of P ovis and this may be an important
epidemiological factor in the control of sheep scab in Great Britain.
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9_6_53 PROPHYLACTIC EFFICACY OF AN IVERMECTIN LAI
FORMULATION AGAINST P. OVIS
Bridi®, A.A, Carvalho®, L.A., Cramer®, L.G., Barrick®, R.A.

*Merial, PO Box 150, 97500-970, Uruguaiana, Brazil; "Merial, Iselin, NJ, USA

A study was carried out in cattle to compare the prophylactic control of
Psoroptes ovis infestations provided by an ivermectin long-acting injectable
(IVM-LAI) formulation with a doramectin (DOR) injection and untreated
controls (UC). Thirty Holstein steers were used. Animals were allocated by
restricted randomization based on Day 0 body weight forming six replicates of
five animals. On Day 0, within each replicate one animal was randomly
allocated to one of the following treatments: UC; IVM-LAI at 630 mcg/kg on
Day 0, Day 14 or Day 21; DOR at 200 mcg/kg on Day 21. Starting on Day 49,
animals were housed in individual pens. On Day 56, steers were infested with
P. ovis in the area between the shoulders. Live mites were counted from
scrapings of two sites on each animal on Days 70, 77 and 84. Live P. ovis mites
were found in 33%, 67% and 83% of the UC cattle on each evaluation day,
respectively. Live P. ovis mites were found in 33%, 67% and 67% of DOR
treated steers on each respective evaluation day. No P. ovis mites were found in
any IVM-LALI treated steers. These results indicate that ivermectin LAI can
prevent infestation of P. ovis for at least 56 days after treatment and that
doramectin injection did not prevent infestation 35 days after treatment.

g 6 55 IN VITRO RESPONSE OF PSOROPTES OVIS TO
PYRETHROID INSECTICIDES.
Coles, G.C. & Stafford, K.A.

Dept. of Clinical Vetermary Science, Umvemty of Bristol, Langford House,
Bristol BS40 5DU!,UK.

Background: Detection of pyrethroid resistance in P.ovis currently requires
infestation and dipping of sheep or measurement of insecticide concentrations
on wool. A simple contact test for susceptibility was mvestlgated to make'
testing for resistance quicker and easier.

Methods: Mites of a susceptlb]e isolate of P.ovis from Irela.nd were collected .

from sheep and enclosed in ‘tea bags’ made from heat sealable paper. Bags’ e

were immersed in insecticides for known periods of time.

Results: All mites failed to die twenty four hours after a one minute dip in
working concentrations of pyrethroid sheep dips or ten times concentration of
flumethrin. Inclusion of paper impregnated with olive oil, “or lanolin, or
inclusion of wool or pieces of sheep skin into the ‘tea bags® failed to improve
the efficacy of flumethrin.

Discussion: The low activity of pyrethroids against P.ovis for one minute or
prolonged contact on papers or skin suggests that mites do not absorb
pyrethroids through their surface, but rather ingest them. This is in marked
contrast to many insects, e.g. fleas. Preliminary data suggests that activity may
be increased by prolonged immersion of mites or keeping them off sheep for
one day before testing.

Supported by Bayer plc.

9.6.54 EFFICACY OF AN IVERMECTIN LAI FORMULATION
AGAINST B. MICROPLUS
Carvalho®, L.A., Bridi*, A.A., Cramer”, L.G., Langholff*, W.X.

*Merial, PO Box 150, 97500-970, Uruguaiana, Brazil; ®Merial, Iselin, NJ, USA

A study was conducted to compare the therapeutic and prophylactic efficacy of
an ivermectin long-acting injectable (IVM-LAI) formulation with a generic
ivermectin long-acting (g-TVM-LA) injection or doramectin (DOR) injection on
the cattle tick Boophilus microplus. Twenty penned Holstein steers were used.
All steers were artificially challenged with 2500 unfed tick larvae three times a
week from Days -44 up to -1. On treatment day (Day 0), steers were allocated by
restricted randomization based on tick counts from Days -3 to -1 to the
following treatments: untreated controls (UC); IVM-LAI at 630 mcg/kg, sc;
g-IVM-LA at 200 mcg/kg, sc; or DOR at 200 mcg/kg, sc. After treatment, cattle
were challenged with 5000 unfed tick larvae at approximately 2-week intervals
from Day 14 up to Day 126. IVM-LAI treated steers had significantly (p<0.01)
lower tick counts and index of reproduction than the controls for all intervals
evaluated from Day 5 to Day 151. Reductions for IVM-LAI were >90% for
total tick count up to Day 116 and for index of reproduction up to Day 129.
Compared to g-IVM-LA treated steers, IVM-LAI treated animals had
significantly (p<0.05) lower tick counts and index of reproduction for all
intervals from Day 34 to Day 151. In addition, cattle treated with IVM-LAI had
significantly (p<0.05) lower total tick counts (intervals from Day 48 to Day 143)

. and lower index of reproduction (intervals from Day 62 to Day 151) than

animals treated with DOR. These results indicate that ivermectin LAI effectively
reduces tick burden, prevents reinfestation for a longer period of time and can
have a stronger impact on reducing pasture contamination than generic
ivermectin LA or doramectin injections.

9_5_ 56 SHEEP LICE: LEARNING FROM INSECTICIDE
RESISTANCE IN PEDICULUS CAPITIS.
Coles, G.C., Stafford, K.A.!, Downs,A.M.R.2, Williamson,M.R, &
Devonshire,A.L.3

Dept. of Clinical Veterinary Science, University of Bristol, Langford House,
Bristol BS40 5DU!, Dept. of Dermatology, Bristol Royal Infu-mary2 Biological

~ and Ecological Chemistry Dept., IACR- Rothamstead®, UK.

Background: Insecticide resistance in P.capitis suggests what could happen

" . with sheep and cattle lice in the UK if insecticides are used incorrectly.

Methods: Response of lice was determined by contact tests of lice on
impregnated paper (in vitro) or treatment of patients (in vivo). The domain II

- région of the para-type sodium channel gene was PCR-amplified to investigate

the molecular basis of pyrethroid resistance

Results: Lice from Bristol school children were resistant to permethrin
(pyrethroid) and malathion (organophosphate) both i vifro and in vivo, but not
carbaryl (in vitro only). The sodium channel gene in this head lice sample
encodes a single amino acid mutation that has been implicated in conferring
resistance to pyrethroids in other insects. Lice were fully susceptible to
imidacloprid, but a few survived treatment with fipronil (in vitro tests).
Discussion: Resistance in sheep and cattle lice is poorly documented in the
UK. Data from head lice suggests that resistance in the order Anoplura can
develop easily to both pyrethroids and organophosphates and is probably a
major cause for recent increases in the incidence of head lice. Resistance to
pyrethroids can result from point mutations in the sodium channel target,
whereby the addition of synergists to extend activity is not beneficial. Both
fipronil and imidacloprid could be useful for lice control unless there is
evidence for prior resistance to lindane, when resistance to fipronil may
develop rapidly.’
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9_6_57 EFFICACY OF MOXIDECTIN AGAINST
GASTEROPHILUS INTESTINALIS AND GASTEROPHILUS
NASALIS: A GLOBAL SUMMARY
Downer, I. V, & Rock, D.W.

Fort Dodge Animal Health, P.O. Box 400, Princeton, NJ, 08543-0400.

Background: Moxidectin is a macrocyclic lactone in the milbemycin
chemical family. It has endectocidal activity against a broad spectrum of
endo- and ecto-parasites of livestock and is highly effective against equine
nematodes when administered as an oral gel formulation. The dose-limiting
species in equines are Gasterophilus spp.

Method: A total of 14 studies have been conducted globally evaluating the
efficacy of 0.4 mg moxidectin’kg b.w. (n=113) versus untreated control
horses or ponies (n=113) naturally infected with Gasterophilus intestinalis
and/or Gasterophilus nasalis. Presence of Gasterophilus spp. was
determined at necropsy 14 days posttreatment with moxidectin. Treatments
occurred at various times throughout the year, with a majority of studies
treating horses in late winter.

Results: Six or more control horses were infected with either 2 or 3"
instars of G. intestinalis in 13 studies. Efficacy (based on arithmetic means)
of 0.4 mg moxidectin/kg b.w. (commercial dose) averaged 90.9% against
this species, with a range of 56.1 to 100%. Moxidectin was equally
effective against both instars of G. intestinalis. A total of 42 control horses
were infected with either 2™ or 3" instars of G. nasalis in 10 studies.
Efficacy (based on arithmetic means) of 0.4 mg moxidectinkg b.w. was
100% against this species in all studies. No 1* instars of either species were
found in any animal in this series of 14 studies. )

Conclusion: Moxidectin, administered as an oral gel at 0.4 mg/kg b.w. to
horses is effective against 2* and 3™ instars of G. intestinalis and G. nasalis.

g .6.59 PERSISTENT EFFICACY OF DORAMECTIN AGAINST
P. ovis INFESTATIONS IN SHEEP
Eddi, C. S.*, Caracostantogolo, J.*, Moltedo , H** Derozier, C.**,
Cutulle, C.* and Schapiro, J.*

* Institute of Pathobiology, INTA, POB 77, (1708) Moron, Buenos Aires,
Argentina. School of Vet. Med., Univ. of El Salvador, Argentina.

** Pfizer Animal Health.

Background: Psoroptic mange in sheep is a widespread ectoparasitic disease
in Argentina. The present study, was designed to evaluate the persistent
efficacy of doramectin against experimentally induced infestations of
Psoroptes ovis.

Methods: A total of 36 sheep, free of mange lesions and with no parasitic
treatments for the last 2 months prior to the study, were selected on the basis
of uniformity and common origin. Fifteen days before infestation (day -15),
all sheep were uniquevely identified, weighed and randomly assigned to 6
groups of 6 animal each. On days -14, -9, -7, -5 and -3 before P. ovis
infestation, sheep of groups 6, 5, 4, 3 and 2 respectively, were treated with a
1% solution of doramectin administered intramuscularly at a dose rate of 200
mcg/kg bodyweight. On day -3, sheep of group 1 received an injection of
saline solution. On day -1, two aluminium cells were implanted on each side
of each animal. On day 0, each cell was infested with P. ovis obtained from
donor animals harboring active mange lesions. On day 14 after infestation, all
cells were opened and inspected for the presence of mange.

Results: No mites were found in any cell of the doramectin-treated animals
(groups 2 to 6). In contrast, live mites and active mange lesions were detected
in all 24 cells of the 6 control animals (group 1), confirming the infectivity of
the challenge. There was a significant difference between the number of
mange infested cells in the treated groups, compared to that for the non-
treated group (P<0.05). No adverse effects due to the treatment were
observed.

Conclusions: The persistent efficacy of a single injection of doramectin
prevented induced Psoroptes ovis infestations for a period of 14 days.-

9_6. 58 EFFICACY OF FLUAZURON pour on AGAINST TICKS IN
ARGENTINA.
Eddi, C.S*.; Caracostantogolo, J*.; Hereu, C.**
Cutulle, C.*, Schapiro, J.*, and Pefia, M.*

*Institute of Pathobiology, INTA. POB 77, (1708) Morén, Buenos Aires.
School of Vet. Med., U. of El Salvador, ARGENTINA. ** Novartis
Argentina, Animal Health Division. )

Background: Fluazuron, is a tick growth inhibitor that is administered pour on
to cattle. Boophilus microplus in Argentina, is currently controlled mainly
using synthetic pyrethoids and cyclic amidines. However, failures of efficacy
due to resistance and management problems, show that new compounds applied
as pour on formulations could be the best choice for anti-tick treatments.
Methods: Sixteen cattle Hereford breed, raised in a free tick area of Argentina,
were divided into four groups of 4 animals each, and held in confinement
during a 50 days period. On Day 0, animals from groups 1, 2 and 3, were
treated with Fluazuron 2.5% at 3, 2, and 1 mg/kgbw, using a pour on
formulation. Group 4, was considered untreated control. From Day 5 through
Day 21, each animal was experimentally infested with 3500 infective larvae of
B: microplus along the body, three times a week. From Day 25 through Day 41
all engorged tick females dropped from the cattle, were collected, identified,
counted and weighed. Of the tick dropped each day, a sample was incubated to
determine levels of oviposition and fertility.

Results: Based on the number of ticks collected, and the reduction of the
oviposition and fertility, the overall efficacy of Fluazuron 2.5% vary from 99-
100% in Group 1, 82-98% in Group 2 and 54-95% in Group 3.

Conclusions: While there was a lower (P<0.05) number of ticks in in all the
groups receiving Fluazuron 2.5% in comparison with the control group, Group
1 treated with Fluazuron at 3 mg/kgbw had a higher efficacy (P<0.05) in
relation to Group 2 (2 mg/kgbw) and Group 3 (Img/kgbw). No significant
differences (P>0.05) in the percentage of efficacy was observed between Group
2 and 3. No adverse effect due to Fluazuron, were observed after treatment.

9_6_60 DRUG TARGETS OF PROTOZOA: COCCIDIA -STATE
OF PRESENT KNOWLEDGE AND PERSPECTIVES.
Greif, G., Haberkorn, A. & Harder, A.

Bayer AG Monheim, Animal Health, Institute for Parasitology, D-51368
Leverkusen, Germany

Drug activities against Coccidia of the genus Eimeria and Toxoplasma can be
subdivided into different groups according to the biochemical target: 1. The
anticoccidial quinolones decoguinate and ‘methylbenzoquate, clopidol and the
guanidine robenidin inhibit the oxidative phosphorylation in mitochondria. 2.
Sulfonamides, ethopabate and pyrimethamine block the folate metabolism. 3.
Nicarbazin, the thiamine analog amprolium and the purine derivative arprinocide
interfere with nucleic acid synthesis. 4. Polyether antibiotics like monensin,
salinomycin, lasalocid, narasin, maduramicin and semduramicin destroy ion
crossmembrane gradients. 5. Halofuginone inhibits the mammalian collagen
synthesis. 6. The symmetrical triazinone derivative toltrazuril inhibits not only
enzymes of the mitochoindrial respiration but also enzymes of the pyrimidine
metabolism, Paramomycin, an aminoglycoside, is currently the most effective
drug for the treatment of cryptosporidiosis, halofiginone is effective against
cryptosporidiosis in calves. No specific and effective treatment is available for
infections in the intermediate host caused by Sarcocystis spec. and Neospora
caninum. Resistance problems, especially in poultry coccidiosis, play a very
important role and constantly require new anticoccidials but the discovery of new
active lead structures for the indication is rare. In the future advances in
vaccination may lead to combined prophylaxis programs.

Acknowledgement : the poster supplements the BAYER workshop ,Diseases Related to
Protozoa and Possibilities for Treatment™.
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9_6_61 DRUG TARGETS OF PROTOZOA: KINETOPLASTIDA -
STATE OF PRESENT KNOWLEDGE AND PERSPECTIVES.
Harder, A., Greif, G. & Haberkorn, A.

Bayer ‘AG Monheim, Animal Health, Institute for Parasitology, D-51368
Leverkusen, Germany

Drugs used against Trypanosoma brucei are : 1. suramin, which is suggested to
interfere with carbohydrate metabilism by inhibiting different glycolytic enzymes and
glycosomal protein import thus slowing down energy metabolism; 2. melarsoprol which
is suggested to inhibit trypanothione reductase, but also different kinases involved in
glycolysis ; 3. diamidines (diminazene aceturate, quinapyrine, pentamiding) which
interfere with kinetoplast minicircle DNA and possibly trypanothione metabolism and
4. eflomithine, which is suggested to interfere with trypanothione metabolism by
inhibiting ornithine decarboxylase.

Drugs used against Leishmania spp. are 1. the antimonials glucantime, sodium
stibogluconate and stibophen are suggested to inhibit enzymes with essential SH-
groups, among these presumably trypanothione reductase; 2. diamidines (pentamidine,
stilbamidine) which interfere with the trypanothione metabolism; 3. allopurinol
inhibiting the purine salvage resulting in impaired RNA/DNA synthesis, 4.
amphotericin B which disturbs the integrity of membranes.

There are only two drugs used against Trypanosoma cruzi : nifurtimox and
benznidazole are believed to act as a so-called subversive inhibitor of trypanothione
reductase and as generators of reactive oxygen radicals.

Although there exist a diversity of specific drugs for each protozoal group within the
kinetoplastida trypanothione metabolism and trypanothione reductase seem to be a
common target of the majority of the drugs.

Acknowledgement : the poster supplements the BAYER workshop ,Diseases Related to
Protozoa and Possibilities for Treatment
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DRUG TARGETS OF PROTOZOA: -GIARDIA;
TRICHOMONAS AND AMOEBA -STATE OF PRESENT
KNOWLEDGE AND PERSPECTIVES.

Harder, A., Greif, G. & Haberkorn, A.

Bayer AG Monheim, Animal Health, Institute for Parasitology, D-51368
Leverkusen, Germany

Drugs active against the anaerobic protozoa Giardia, Trichomonas and
Entamoeba can be subdivided into several groups : . carbasone
(Trich , Ent ba), glycobiarsole (all three protozoa) and iodoquinol
(Entamoeba) interfere with carbohydrate and/or energy metabolism; 2.
metronidazole and other 5-nitro-imidazoles (all three protozoa), furazolidone
(Giardia), pifuratel (Trichomonas) and presumably etofamide (Entamoeba) are
activated by pyruvate-ferredoxin-oxidoreductase generating free nitro anion
radicals; 3. diloxanide (Enfamoeba), quinacrine (Giardia) and chloroquine
(Entamoeba) presumably affect DNA-synthesis; 4. emetine (Entamoeba) is an
inhibitor of protein synthesis; 5. benzimidazoles such as mebendazole,
albendazole or fenbendazole (Giardia) are known to interfere with the
polymerization of microtubuli; 6. the antibiotics erythromycin, paromomycin,
tetracyclin and azithromycin (Giardia) presumably act indirectly by killing
intestinal bacteria serving as food supply.

Human Giardia-, Trichomonas- and Entamoeba infections can be easliy
controlled by metronidazole and other 5-nitro-imidazoles. After a correct and
quick diagnosis parasites can be eliminated to a high degree. For the control of
Acanthamoeba and Naegleria, however, there is no drug of choice available.
Here treatment is performed only symptomatically.

Acknowledgement : the poster supplements the BAYER workshop ,Diseases Related to
Protozoa and Possibilities for Treatment*. ' v

g.6.62 DRUG TARGETS OF PROTOZOA: HAEMOSPORIDIA -
STATE OF PRESENT KNOWLEDGE AND
PERSPECTIVES.

Harder, A, Greif, G. & Haberkorn, A.

Bayer AG Monheim, Animal Health, Institute for Parasitology, D-51368
Leverkusen, Germany

In the group of Haemosporidia too, drug targets of the folate metabolism and the
DNA-synthesis are effective: 1. Sulfonamides, pyrimethamine and cycloguanil
interfere with enzyme activity of the enzyme dihydropteroate-synthetase and/or
the dihydrofolate reductase. 2. The artemisinine derivatives artesunat, arteether
and artemether inhibit the cytochrome-oxidase and presumably by alkylation of
different malaria proteins. 3. Besides these two groups there are substances which
act mainly on Plasmodia species due to the invasion of bloodcells: chloroquine,
mefloguine and quinine accumulate in the food vacuoles of growing parasites and
inhibit the process of digestion. Iron ferriprotoporphyrin IX, which is released
upon digestion of haemoglobin, is supposed to be the receptor. 4. Clindamycin,
spiramycin and erythromycin act specifically on ribosomes and inhibit
proteinsynthesis. 5. The hydroxynaphtoquinone atovaquone and the 8-
aminoquinolines pamaquine and primaquine damage Haemosporidia through
generation of free radicals and oxidative stress.

For prophylaxis chloroquine and mefloquine are the drugs of choice at present.
Because of worldwide increasing resistance problems prophylaxis must be
performed in a country specific way. There is an urgend need for new drugs.
Atovaquone and artemisinin derivatives are therefore of great interest, because
they are active against multi drug resistant strains of Plasmodium falciparum.
Acknowledgement : The poster- supplements the BAYER workshop ,Discases Related to
Protozoa and Possibilities for Treatment”.

0.6.64 LONG TERM EFFECTIVENESS OF TWO INJECTABLE .
TREATMENTS AGAINST PIG MANGE
Houffschmitt! P., Sadzikowski® A., Tomczuk?K., Gundlach? J.L.
Virbac Austratia ? Faculty of Veterinary Medicine Lublin Poland

Background: Treatments that provide long term control of Sarcopfes scabiei
infection will offer economic advantages to the pig farmers.

Method: A controlled randomised field trial was conducted in a fattening
building in South Eastern Poland with mange history. Groups of 12 pigs each
were used: 2 groups were medicated once by IM injection in the neck on DO
with Long Acting (L.A.) Ivermectin* (200 pg/kg) or Doramectin** (200 pg/kg)
and one group was left untreated. Pigs were included in the trial based on two S.
scabiei positive counts on D-7 and DO. They were allocated to groups according
to D-7 mite counts. Earwax and skin scrapings counts (adults
live/dead+larvaeteggs), total clinical score (pruritustlesions score) were
performed individually every fortnight until D56.

Results: The two treated groups’geometric means were significantly different
from untreated group for the mite counts, clinical score and daily weight gain
until D56 included (p<0.0001). An earlier decrease of the clinical score was
observed in the LA.lvermectin group. The proportion of pigs -with nil mite
counts was significantly different in this group compared to untreated group on
D14 (p=0.018), D28 and D56 (p<0.0001), and difference could be shown
between Doramectin and untreated group on D28 and D56 (p<0.0001). 100 %
animals in untreated group remained positive until D56 (mean=51.7).
Conclusion: A single treatment yielded average daily weight gain increased by
200g compared to untreated animals over the two months trial period. The better
growth is due to the decrease in parasite numbers by at least 93% at D14 and
99% at D28/D56 in Doramectin group or 95% at D14 and 100% at D28/D56 in
LA.Ivermectin group. Ivermectin in this L.A. formulation was safe and
efficacious when injected intramuscularly.

*VIRBAMEC® L.A. *DECTOMAX"
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g.6.65 TOLTRAZURIL CONTROL OF ISOSPORA SUIS
COCCIDIOSIS IN PIGLETS IN THE CZECH REPUBLIC

Lukegova.D.' Zizlavsky,M.2, Novik P.!, Maretek,J., Kadéra,J.?,
Dupal,1.%, Holovsky,R.*.

University of Veterinary and Pharmaceutical Sciences Brno', Sevaron
Ltd.Comp.Bmo?, Veterinary surgeon, Moravian region®, The Czech
Republic, Bayer AG, Germany* ‘

Neonata] porcine coccidiosis caused by Isospora suis is recognized as a
disease responsible for major economic losses. Coccidiosis is characterized by
pasty diarrhea in 7-day old piglets. The principal source of infection is the
enviroment with highly resistent oocysts. In 1995-98 trials in Moravia (Czech
Republic), the Isospora suis prevalence was found in the range from 3.9 to
20.0%. ) ’

The present trial was carried out in autumn and winter 1998 in sow herds
where coccidiosis had been confirmed by clinical symptoms, necropsies and
parasitologic examination before the trials. Faecal samples were collected from
Day 7 to Day 14 and on Day 21. The presence of Isopora suis oocysts were
ascertained by a modified McMaster technique (OPG). Faeces of each litter
were taken from the farrowing house floor for a direct determination of
I.fo.spora suis oocysts by using a coprological test with Sheather solution. The
dlarrhga score was defined (normal to liquid), a number of animals affected,
mortality and weaning weight. A single peroral application of toltrazuril
(Bay.cox 5%) at 20 pg/piglet to 3 or 4 day-old piglets seems quite sufficient
to s!gpiﬁcamly reduce oocyst shedding of Isospora suis and to control
coccidiosis diarrhoea. These results indicate that the intensity of disease
depends on good animal management and health on the farm. During the trial
two different disinfectants were tested (Interkokask, Oo — Cide) and their
effectiveness in controlling isosporosis infections was confirmed,

g.6.67 TICKICIDAL ACTIVITY (BOOPHILUS MICROPLUS)

OF FOUR ENDECTOCIDES

Mercier! P., Alves-Branco’F., White® C. & Houffschmitt* P.

lVirbac S.A. *Bage, RS Brazil *Virbac Brazil *Virbac Australia
Background: Chemical treatments such as Pyrethroids and Amidines are major
means of tick control but are exposed to resistance threat. The endectocide family
is a highly efficacious alternative and provides long term effectiveness.
Method: A field trial was conducted in Brazil, from January to March. Hereford
cattle (Rio Grande do Sul) were purchased and kept in paddocks of native,
pastures under high natural Boophilus challenge during the overall study. 50
heifers aged between 15 and 18 months were included, with counts of 60 ticks as
geometric means (GM) on DO. Both engorged (>8mm, full of blood) and semi-
engorged female ticks (4.5 to 8mm, half full of blood) were counted. 10 animals
were randomly allocated to a Doramectin *, an Ivermectin **, a long acting
(L.A.) Ivermectin ***, a long acting (L.A.) Abamectin **** and a control group,
according to DO tick counts. All treatments were administered S.C at 0.2 mg/kg.
Results: The Control increased and remained at very high levels of infestation
until the end of the trial period (GM= 402.2 on D35), indicating constantly high
parasite pressure. The Control had 82.5 ticks and was statistically different from
all treated groups on D4 (Kruskal-Wallis). The L.A. Ivermectin (GM=11.8) was
statistically lower than the Ivermectin group (GM=21) on D4, with 85.8% and
74.6 % reduction respectively. All treated groups had more than 90% reduction
from D8 until D28 included (all >99.7% on D21). The effectiveness reduced on
D35 from 63.4% (Ivermectin group) to 83.6 % (L.A. Ivermectin), all treated
groups still being statistically significant from Control.
Conclusion: The Controls suffered from high ticks’ burden within the entire
study duration (heavy rainfalls and high temperature registered). For all products
tested, a satisfying activity (>90%) was observed from D8 until 4 weeks post
treatment. The knockdown effect (assessed on D4) varied according to groups.
*DECTOMAX®, *IVOMEC®, ***VIRBAMEC® L.A., +***VIRBAMAX® L.A.

9_6_66 TESTING THE EFFICACY OF POTENTIAL
PISINFECTANTS AGAINST COCCIDIAL OOCYSTS
Marshall , R.N. & Catchpole, J.

Vetetinary Laboratories Agency (Weybridge), New Haw, Addlestone,
Surrey, KT15 3NB, United Kingdom.

Background: Coccidia are ubiquitous parasites found in all animals and
are of particular concern in intensive farming systems such as the
poultry industry. Very few disinfectants that are currently on the market
are effective against coccidial oocysts and there is no “standard test”
available for assessing new products. The effectiveness of a disinfectant
is dependent on several criteria; the level of parasite contamination,
environmental conditions, and stability of the compound. Safety
considerations for application and disposal of the product are also
important. The disinfectant needs to be highly effective against both the
unsporulated and sporulated oocysts.

Method:Unsporulated and sporulated oocysts are exposed to the
disinfectant under conditions that mimic the intended use. Viability of
the treated oocysts is then determined either in vitro or in vivo.
Conclusion: Determination of the efficacy of a disinfectant must be
tailored to.its intended use.

PERSISTENT EFFICACY OF FOUR ENDECTOCIDES
AGAINST NATURAL DERMATOBIA INFECTION

Mercier' P., Moya-Borjaz GE., White® C. & Houffschmitt* P.
irbac S.A.2UFRRJ Brazil *Virbac Brazil *Virbac Australia
Background: The tropical warble fly is a widespread and critical problem for
animals continuously exposed during the grazing season.

Method: Among 1200 naturally infected cattle, 125 were selected for this field
trial on the basis of minimum number of 5 nodules. The trial was held in Brazil
(SP) from February to May. They were allocated to 5 groups of 25 animals each
from D-1 individual nodules counts (both sides): a Control, a long acting
Ivermectin®*, a long acting Abamectin**, a Doramectin*** and a classical
Ivermectin**** group. All treatments were injected S.C. on DO (0.2 mg/kg). All
live nodules of Dermatobia hominis were counted on D7, D14, D21, D28, D35,
D42, D49, D56 and D70. -

Results: At DO the mean number of live nodules was similar in each group
(ranging from 19 to 22.16), with no significant difference (p>0.05). The Control
group remained at average levels of infection until the end of the trial period
(AM= 8.24 on D70). All treated groups had mean counts significantly lower
than Control until D35 included (>96% efficacy). From D42 included, the
classical Ivermectin dropped its efficacy to levels of 67.1% to 30 % at D70,
whereas other groups remained statistically different from Control and classical
Ivermectin. On D70, L.A. Abamectin was still at 91.6 % efficacy, compared to
83.6 % in the two others. On D70, percentage of parasite-free animals was 28%
in Control, 36% in classical Ivermectin, 60% in Doramectin, 68% in L.A.
Ivermectin and 84 % in L.A. Abamectin.

Conclusion: The value of long acting formulation is demonstrated in the
treatment of Dermatobia hominis when long acting and classical Ivermectin
groups performances are compared.

*VIRBAMEC® L.A.,**VIRBAMAX® LA., *** DECTOMAX?®, ****IVOMEC®

g.6.68
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Gasardgan N.P.,, Akopian V.J,, Movsessian 8.0.*

Institute of Zoology NAS AM

Institute of Parasitology RAS (Joint Rescarch Center) Leninsky
prospect, 33, 117071 Moscow, Russia.*

Method: First lsboratory experimentsin vitro were carried on t icks
Alveonasus  lahorensis, ants Formica rufibarbis and terrestrial snails,
Different concentations ( <15% ) of the preparatc were shown to
produce acaricide and insecticide cffects. 60 animals were in treatment
group and 10 ones ww;ih:eonudSoden;: hypochloride appeared o
be highly efficacious in this experment. experiments were carried
out on rabbits. Total 40 psoroptos descased rabbits were treated with
single dose of 20% sodi ypochloride solution. Each aural cochlea
was supplied with 1,5-2 ml solution. The improvement was observed
in 6-8 days pt. Morcover 34 rabbits were found o be tick-free and 6
animals had single speciment of live ticks, the affections of the aural
cochlea being significantly reduced. The experiments were caried out
to spray rabbits with cages and forage. The drug given was unlikely to

hypochioride does not effect negatively on physiogical
comndition of rabbits and may be used without limitations.

prefe
ecological purity as NaCl, H,0 and O, being formed in splitting. Hence #t
is not a source of environment contamitation and is much cheaper than

4
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9_6_71 THE PERSISTENT PROPHYLACTIC EFFICACY OF
MOXIDECTIN AGAINST SARCOPTES SCABIEI IN SHEEP
Pagadogoulosl, E, Fthenakisz, G.C, Himonas‘, C.& Tzora’, A.

1I_.aboratory of Parasitology and Paras. Diseases, Veterinary Faculty, Thessaloniki
Greece; 2Depan.ment of Obstetrics and Reproduction, Veterinary Faculty,Karditsa
Greece; Department of Animal Production, TEL Arta Greece

Background: Sarcoptic mange is a contagious parasitic disease of sheep caused
by Sarcoptes scabiei. Affected animals suffer and their productivity is
significantly reduced. Its effective control is paramount for the welfare and the
optimal production of sheep. The objective of this study was to evaluate the
possible persistent efficacy of moxidectin against S. scabiei in ewes.

Method: One-hundred ewes were divided into 2 equal groups (n=50): those in
group A were injected once with moxidectin (0.2 mg/kg sc) and those in B
remained untreated and were controls. Ten ewes naturally infested with S.scabiei
formed group C and were used as challenge animals divided into subgroups CA
and CB (n=5). Two weeks post treatment, 10 ewes from group A and 10 from
group B were housed separately for 5 days with the 5 ewes of subgroup CA and
CB, respectively, i.c. until the 18" day post treatment. This procedure was
repeated with other ewes from group A or B, 21, 28, 35 and 42 days post
treatment. Clinical examination and skin scrapings for recovering the mites were
carried oui throughout the experimental period.

Results: No skin lesions were observed nor were mites recovered in ewes
challenged 14 to 18 or 21 to 25 days post treatment with moxidectin, for 84 days
after challenge. Skin lesions were observed in and mites were recovered from
untreated ewes and the remaining treated ones.

Conclusion: The persistent prophylactic efficacy of moxidectin against S.
scabiei in ewes was found to be at least 25 days, but less than 32 days.

EFFICACY OF AN IVERMECTIN BOLUS AGAINST
SHEEP SCAB , ,
O’Brien® D.J., Pitt® S.R., Forbes® A.B., & Baggott’D.G.

g.6.70

* Central Veterinary Research Laboratory, Castleknock, Dublin 15.
YMerial Animal Health Ltd, Sandringham House, Harlow Business Park, Harlow,
Essex CM19 5TG, England.
To determine the therapeutic efficacy of an ivermectin intraruminal controlled
(CR) bolus, releasing 3 minimum dose of 20 pg ivermectin kg/day for 100 fiays, 14
sheep of mixed breeds and weighing between 37 and 57kg were infested with
Psoroptes ovis. Subsequently they were divided into 2 groups of 7. In one of these
groups each sheep received one ivermectin CR bolus appropriate to its weight, the
other group remained as an untreated control. All mites were eliminated f.rom u’)e
grodp receiving the bolus, as determiried by visual examination and counting mites at
predeliction sites on the animals.The control group remained infested anc! all but one
sheep required treatment for psoroptic mange before the end of the experiment. A
second lot of 14 sheep of similar mixed breeds, weighing between 26 and 47kg but
free from P. ovis, were divided equally into 2 groups to determine the prophylactic
efficacy of the ivermectin CR bolus. In one group, each sheep was given an
ivermectin CR bolus according to body weight and the sheep in the other group
received no medication and served as untreated controls. 21 days later 2 sheep
infested with psoroptic mange were introduced into each of the groups. .Thesc donor
sheep were removed 10 days later. The group treated with the ivermectin CR bolus
remained mange-free and did not harbour any mites. All of the sheletl;l in tlfx.e control
up develo roptic ge and required to control the infestation at
g e?ld of thfzgpisr?mglutal period. Sheep that received the ivermectin CR bolus had
greater weight gains than the control groups in these experiments. The. prolonged
activity of the ivermectin CR bolus provided 100% efficacy again.st eznstl.ng P. ovi:v
infestations and .100% prophylactic activity against challenge, ind g its potential
as a valuable tool in the treatment and eradication of scab. .

96_72 EFFICACY OF MOXIDECTIN AGAINST HEAVY
SARCOPTIC MANGE INFESTATION IN GOATS:
CRITICAL FIELD TRIAL
Puccini V., Lia R,, Otranto D., Colella P.

Department of Health and Animal Welfare. Faculty of Veterinary Medicine;
University of Bari, Italy

Background: Sarcoptic mange of goats in.not very common in Italy and
usually occurs with mild symptoms and is disregarded by breeders.
Moxidectin has never been used in goats but showed to be effective against
sarcoptic and psoroptic mange in many others animal species.

Method: In a flock of 650 goats, Ionian breed, of a traditional breeding farm
in Basilicata (South-Italy), showing heavy lesions of sarcoptic mange, 30
goats, 4-5 years old, were selected and randomly allocated to 3 groups of 10.
On day 0 and day 14 group 1 received a subcutaneous injection of moxidectin
at 0.2 mg/Kg b.w., group 2 received a subcutaneous injection of ivermectin at
0.2 mg/Kg b.w., and group 3 were the untreated controls. Efficacy was
assessed by taking skin scrapings from each animal, counting viable mites
and evaluating skin lesions on days -2, 0, +19, +26, +35, +42, +56, +81.
Results: Group 1, treated with moxidectin showed clinical improvement
begining from day +26 and no viable mites were found in skin scrapings from
day +35 to the end of the trial. The same results were obtained in animals of
group 2 but later (days +35 and +56 respectively). Animals of group 3, the
untreated controls, showed active skin lesions and remained positive at
microscopic examination for mites until the end of the trial.

Conclusion: On the basis of these results it may be concluded that
moxidectin 1 per cent, at the dose of 0.2 mg/Kg b. w. injected
subcutaneously and repeated after 14 days, is efficacious for the control of
sarcoptic mange in goats.
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g. 6.73 EFFICACY OF MOXIDECTIN AGAINST Sarcoptes
scabiei var. ovis MANGE IN NATURALLY INFESTED
SHEEP
Puccini V., Lia R., Colella P., Schino G.

Department of Health and Animal Welfare. Faculty of Veterinary Medicine;
University of Bari, Italy

Background: Sarcoptic mange of sheep is-still present in breeding farms in
Ttaly; clinical symptoms usually limited and the long course of the disease
increases the difficulties of cleaning up. The need for effective broad
spectrum drug is strongly felt.

Method: Field efficacy was evaluated in naturally infested sheep. In a flock
of 450 heads of Gentile di Puglia breed, of a breding farm in Basilicata
(South-Italy) 36 sheep 4-5 years old were selected; all showed active lesions
and were positive for living Sarcoptes scabiei specimens under microscopic
examination. Two groups of 27 and 9 sheep were randomly formed and kept
separate until the end of the trial. Group 1 received a subcutaneous injection
of moxidectin at 0.2 mg/Kg b.w. on day 0 and day 14. Group 2 were the
untreated control. Efficacy was assessed by taking skin scrapings from each
animal on days -2, 0, +12, +21, +28, +42, +67 post 1* treatment, counting
viable mites and on the bases of clinical findings.

Results: In the treated group the signs of itching and clinical lesions began to

disappear on day +21, and starting from day +42 skin scrapings were negative

for mites. All untreated animals were observed to be suffering, showed active
skin lesions and remained positive for viable mites until the end of the trial.
No adverse reactions, local or general, were observed.

Conclusion:_On the basis of these results it may be concluded that
moxidectin 1 per cent, at the dose of 0.2 mg/Kg body weight injected
subcutaneously repeated after 14 days, is efficacious for the control of
sarcoptic mange in sheep. :

g 6 75 CONTROL OF BITING AND SUCKING LICE ON CATTLE
BY CHLORPYRIPHOS 10% W/V.
Biondani, A." S:lva,\ Edgardo?, Perotti, RA.M.?, Romano, Patricia, ) g

" Mar del Plata National University, Agric.Sc Fac., Ruta 226, BALCARCE (C.P. 7620), Argentina
» ? Brouwer S.A., R.Biclsa 238, BUENOS AIRES (C.P.1427), Argentina - Fax: 54.11.4553-9991
Consutoria Veterinaria, Mirands 1340, HURLINGHAM (C.P.1636), Argeating - Fax: 54.11.4452-2409

Batkmund Three species of blood: g lice as H. s,
hus vitull, Solenop capt!!nm and nne species of bmng lnce as Bowcaln
bovlr are ly infesting cattle in Ar during winter and spring mouaths.
Pour-on treatments, using synthetic pyrethroids, were used to control them but last
years resi: to these pounds was d d in some cattle producing areas of
Buenos Aires province snd heavy lice infestation may cause losses in meat and milk
production.
Methods : To evaluate eficacy of an O.P. compound as Chlorpyriphos 10% ponr-ol
to control resistent lice, a study was carricd out from October to November 1998 in
a farm near Balcarce (Buenos Aires province) using 50 Aberdeen Angus heifers, 30
months old, 430-450 kg weighing which were identified by numbered ear tags and
randomly allocated in an untreated group of 10 heifers and in 2 group of 40 heifers,
which were pour-on treated by Chlorpyriphos 10% w/v at the dosage rate of 10
ml100 kg b.w.
Cattle were placed in two non ldjucent paddocks and lice were counted before and
after treatment at 10 em lenghtwise surface situated on head, neck, back, kip and
ull, these counts were carried out om dlyl 0,3,7,15,21,28 35, and during these
ions also some speci were collected in order to be classified.
Resulb: Table N°* 1 - Biting and sucking lice reduction

Groups_|Day® | Day+3_|Day+7 |Day+15 |Day+21 | Day +28 unfﬂ
0 [] [

Treated 21 [] [ []
Countrot 20 13 18 24 23 25 26
Table N° 2 - Average efficacy on removing biting and sucking lice
[ +3 +7 | Day+IS +21 +28 | Day +35

Treated | === 100% 100% 100% 100% 100% 100%
Conclusions: According to this study Chlorpyriphos 10% w/v pour-on, applied at
dosage rate of 10 mV100 kg. h.w., eradicated ou treated heifers for 35 days biting
and sucking lice population,

g. 6. 74 CONTROL OF HAEMATOBIA IRRITANS (L.) BY
CHLORPYRIPHOS 10% w/v POUR-ON.

Romano,A.", Perotti, R.A.M.‘z), Silva,E.‘z’. Romano, Patricia, L.

Y Consultoria Veterinaria, Miranda 1340, BURLINGHAM (C. P. 1686), Argentina.
Fax : 00, 54. 11, 44522439 - 00, 54, 11, 46659197
D Brouwer $.A., R.Biclsa 238, BUENOS AIRES (C. P. 1427), Argentina. Fax : 00, 54, 11. 45539991

Background: Hi bia irritans (Li ) was introduced 1o Argenlina from
Brazil at the end of 1991 and rapidly spread wilhin Argentina from Northem regions
10 Chubut river valley in Patagonia. To control this fly, synthelic pyrethroids as pour-
on Ireatments wer€ used but Jast year a wide distribution of resistance was detected.
Method :To evaluate the efﬂcacy of organo phosphate compounds to control H.
irritans resi lati pyrethroids a Chlorpyriphos 10% pour-on
was lesled from February to Apnl 1998 in a farm near Bolivar (Province of Buenos
Aires ) using SO steers, 24 months old, 300/330 kg. weighing and 1he fly populalion on
cattle counted before pour-on were ding 235 H bia irritans
fanimal. The sleers, identified by numbered ear tags, were randomly allocated in an
untreated group (25 steers) and in a treated group (25 steers), which were pour-on
treated by Chlorpyriphos 10% w/v at the dosage rate of 10 m1/100 kg. b.w.

Cattle were placed in two paddocks wich were separated by a 2 km.stock free area,
and Haematobia irritans counts were conducted before pour-on treatment on day -1
and 0 and after the treatment on day 1,4,7 and then at weekly intervals to day 41.
Results : Table N°l. Reduction of Haematobia irritans.

Group | Day-1 | DayO | Day+1 | Day+4 [ Day+7]Day+i4]Day+21 [ Day+28| Day +35 | Day 441
Control | 236 238 241 253 274 283 273 273 241 177
Treated | 249 247 [] 0 7 21 37 53 (3] 59

Table N°2. Average effect on removing Haematobia irritans.
u Group | Day0 | Day +1i | Day+4 | Day+7 | Day +14 | Day +21 | Day +28 | Day +35 | Day +41
Treated

— 100% | 100% 97% 92.5% | 86.7% | 80.5% 73%, 66.6%

Conclusions:According to the results Chlorpyriphos 10% w/v pous-on, at the dosage
rate of 10 ml/100 kg b.w., provided a very satisfactory 1 of He bia irritans.

9.6.76 PREVENTION OF BLOWFLY STRIKE ON COARSE-
WOOL SHEEP WITH DICYCLANIL
Hoskin!, B.C., Lonsdale?, B., Nottingham', R., Schmid®, HLR.
Junquera‘, P.

'Novartis New Zealand Ltd, Avondale, Auckland, 1007 New Zealand.

2Novartis AH UK Ltd, Whittlesford, Cambridge, CB2 4XW.

3Novartis AH Inc., Postfach, 400 2 Basel, Switzerland.

“Vetparcs GmbH, Restelbergstr. 16, 8044 Ziirich, Switzerland.

Background: Dicyclanil, a new pyrimidine derivative with IGR activity, showed

promising in-vitro and in-vivo efficacy against L. sericata and L. cuprina in the
past. In the current studies the preventative effect against blowfly strike was
investigated in field trials with coarse-wool sheep.

Method: In a series of multi-centered field trials animals treated with dicyclanil
were compared for up to 22 weeks with untreated controls to establish the length

of protection of a 5% ready-to-use pour-on formulation. 9'674 lambs were
involved in three consecutive trials during the 95, 96 and 97 blowfly seasons in
the United Kingdom. 3'743 mix-aged sheep were involved in one trial in New
Zealand during the 95-96 blowfly season.

Results: Consolidated results for all the trials showed >88% reduction in the
incidence of blowfly strike in dicyclanil treated sheep for the whole duration of
the UK trials, and >80% reduction for the whole duration of the New Zealand
trjal. In the United Kingdom trials the consolidated cumulative incidence of

blowfly strike reached >2% by weeks 19 to 20. In the New Zealand trials the 2%

limit by weeks 13 to 14.

Conclusion: Under United Kingdom field conditions a 5% pour-on formulation
of dicyclanil protects lambs from blowfly strike for 16 weeks and beyond. Under

New Zealand conditions the same formulauon protects mix-aged sheep for 12
weeks and beyond.
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g_6,77 LONG-TERM PREVENTION OF BLOWFLY STRIKE IN

MERINO SHEEP WITH DICYCLANIL

Bowen', F., Fisara' P., Junqueraz, P, Keevers' D.T,

Mahoney' R.H. & Schmid® HR,
'Novartis AH Australasia Pty Ltd, Kemps Creek, NSW 2171 Australia;
2Vetparcs GmbH, Restelbergstr. 16, 8044 Ziirich, Switzerland;
*Novartis AH Inc., Postfach, 400 2 Basel, Switzerfand.
Background: Under Australian conditions protection against blowfly strike
offered by most currently available products does not last beyond 14 weeks,
significantly less than the length of the blowfly season. Dicyclanil a new IGR
with promising in-vitro efficacy against L. cuprina was tested in environmental
house and field trials. .
Method: The lengths of protection of two formulations of dicyclanil (a 50%
jetting and of a 5% ready-to-use spray-on) against artificial infestations of L.
cuprina were studied at different dose rates in environmental house trials
involving a total of 479 merino ewes. Based on the results obtained the 5%
ready-to-use dicyclanil spray-on formulation applied on long wool and off-
shears was tested in multi-centered field trials by comparing it with a
cyromazine ready-to-use spray-on formulation. During two consecutive years 42
mobs totaling 34'635 merino sheep were involved in these trials.
Results: Under environmental house conditions the spray-in formulation
applied at a dose of 1.5 g AL / sheep (50 kg) completely prevented body and
breech strikes for 30 and 21 weeks respectively. In field trials the limit of
protection was considered to be reached when >1% of the sheep were struck.
This limit was reached by the cyromazine treated sheep between weeks 12 and
13. Dicyclanil treated sheep reached this >1% limit between weeks 21 and 22.
Conclusion: Under Australian conditions a 5% dicyclanil spray-on formulation
can protect merino sheep from blowfly strike for 20 weeks and beyond.

9_6.79 PATHOLOGY AND THERAPY IN NATURALLY
EIMERIA STIEDAI INFECTED RABBITS
L.D. Singla and P.D. Juyal
Department of Veterinary Parasitology
Punjab Agricultural University, Ludhiana-141004, India

Background: An outbreak of hepatic coccidiosis was reported in
experimental NewZealand white rabbits (n=24) of either sex (aged 1-2
months) maintained in the Department of Veterinary Parasitology, Punjab
Agricultural University, Ludhiana, India.

Methods: The clinical signs of the infected rabbits included anorexia,
depression, diarrhoea, emaciation, rough hair coat, reluctance to move and
death in 3-4 days. At necropsy enlarged liver with irregular whitish
nodules (0.2-0.5.cm) scattered on'its surface and deeper parenchyma were
seen. The bile ducts were dilated, with extensive proliferation of the
biliary epithelium. The granulomatous tissue encircled the bile ducts with
infiltration of inflammatory cells. Schizonts and oocysts of E. stiedai were
found in the epithelial cells and bile ducts. Oocysts were also isolated
from the faeces with oocysts per gram of faeces varying between 800 and
15,200. The infected rabbits were divided into two groups. In group I
(n=18) rabbits were treated with 2.5% toltrazuril (Baycox) @ 25 ppm in
water for 2 days. The rabbits of group II (n=6) were kept as infected and
untreated control.

Results: The oocysts disappeared in the faeces on day 6 after treatment
and not recorded thereafter. No mortality was recorded in treated rabbits
while all the infected untreated rabbits died within 7 days of observation.
Conclusion: E. stiedai is highly pathogenic coccidia in rabbits.
Toltrazuril @ 25 ppm is highly effective for its treatment.

g.6.78 STRATEGIC CONTROL OF AMBLYOMMA CAYENNENSE
POPULATIONS WITH FLUAZURON
Martin!, S., Schmid', HL.R,, Cuarén?, C., Junquera’, P.

'Novartis AH Inc., Postfach, 400 2 Basel, Switzerland

2Novartis Salud Animal, S.A. de C.V., Calz. Tlalpan 3058, 04850 México D.F.

3 Vetparcs GmbH, Restelbergstr. 16, 8044 Ziirich, Switzerland.

Background: Fluazuron is a new IGR with high efficacy against ticks. In the last
years it has been introduced in Australia, South Africa and Latin America for the
strategic control of single-host ticks (Boophilus sp.) on fattening and breeding
cattle. Its suitability for strategic population control of the multi-host tick
Amblyomma cayennense was investigated under field conditions in Mexico.
Method: The first year (1994) a group of 10 cross-bred (Cebu - Brown Swiss})
cattle was treated on May 14 with a 5% ready-to-use fluazuron formulation at a
dose volume of 5 ml/ 50 kg bodyweight (corresponding to 2.5 mg A.L/kg
bodyweight). A second treatment was applied twelve weeks later (July 24). This
group was compared with a group of 10 cattle left untreated. Each group was kept
in separate paddocks. The second year, another group of 10 animals received
three fluazuron treatments (February 15, May 11, and August 3) and was
compared with a group of untreated cattle. Both groups remained in the same
paddocks as the year before. Nymphs and adult ticks were counted fortnightly on
one side of the animals.

Results: During the first year the infestation with Amblyomma cayennense adult
ticks was reduced for an average of 70% during a period of 24 weeks. During the
second year, reduction of the infestation reached an average of 91% during the
first 24 weeks, and dropped to 51% for the last 12 weeks.

Conclusion: Fluazuron applied strategically to cattle can substantially reduce
Amblyomma cayennense field populations under Mexican conditions.

9_6_80 EXPERIMENTAL MODELS FOR EVALUATING
ENDECTOCIDE PERSISTENT EFFICACY AGAINST
LICE INFESTATIONS OF CATTLE
Skogerboe, T. Pfizer Animal Health Group, Lee’s Summit, MO
64081-2998 USA
Background: Experimental designs for assessing therapeutic efficacy of
endectocides against lice infestations of cattle and interpretation of these data
are well recognized. Guidelines for evaluating persistent efficacy of these
compounds against ectoparasites have not been proposed.
Methed: Methods for evaluating persistent efficacy include experimental
infestation and repeated exposure (natural infestation) models. The
experimental unit is either the animal or pen. An adequate number of
experimental units for statistical analyses is essential to test the null
hypothesis. Defined predilection sites are examined at predetermined intervals
(weekly or biweekly) for estimating the density of the louse population. For a
valid assessment of the duration of persistent efficacy, a definition of
infestation, such as the presence of lice or a minimum number of lice in a body
region(s) for consecutive observation days, should be predetermined.
Results: Lice count data may be presented as arithmetic or geometric means
with percentage reduction in counts compared to untreated controls at each
time point evaluated. The presentation of the data from the consecutive lice
counts definition may be reported as a cumulative percentage of louse
infestation (when infestation occurs) or survival analysis (how long is the
interval of no louse infestation).
Conclusion: The interpretation of lice count data to determine the protective
efficacy of the endectocides against reinfestation depends upon the criteria
used to define infestation and the experimental model used.
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9_6_81 USE OF Boophilus microplus ACARICIDE-SUSCEPTIBLE

STIS"?éNS AS REFERENCE FOR LARVAL RESISTANCE

TE .

Vieira-Bressan, M.C R.", Oliveira, R.O",, Pinter, A".

Depto. de Parasitologia, Inst. de Ciéncias Biomédicas,Univ. de Sdo

Paulo,Av.Prof Lineu Prestes,1374,CEP-05508900 Sio Paulo,BRAZIL.
Background: Acaricide resistance is a major concem for the cattle raising industry,
then there is a need to develop reliable diagnostic techniques, for early detection of
resistant strains. Larval tests are widely used and recommended by FAO.
Determination of the LDsy and LDy for two acaricide-susceptible strains of B.
microplus, for use as reference values in the calculation of a Resistance Factor (RF),
was performed.
Method: Two pyrethroid-susceptible strains (Mozo, from Uruguay, and Salta, from
Argentina) were used, together with one field strain from Brazil. Batches of 108,9 +
29 larvae aged 15days were placed in impregnated papers supplied by FAO. Papers
were sealed and incubated for 24k, then mortality rates were assessed. After probit
analysis, the LDso was calculated and the RF was determined.
Results: For both susceptible strains, LDsg and LDy could be determined for all
compounds but Flumethrin. The field strain values for LDsy and LDoy were
significantly higher than reference values of sensitive strains for all compounds
tested.
Conclusion: Both susceptible strains confirm their susceptibility. Mortality rates
reached 100% at much lower doses than those used under field conditions. They can
ﬁlerefore, be used as reference strains, however, results confirm that both strains had
a previous contact with organophosphates. The adequacy of the concentrations
available in the FAO standard kits for the determination of reference values is
questionable, since for 2 acaricides (Flumethrin and Deltamethrin) the lowest
concentration available killed 50% or more larvae. The field strain was resistant to
all compounds tested. The analysis of the 95% confidence limits proved to be a
valuable tool in resistance diagnosis management, with wider intervals indicating a
higher probability of rapid resistance establishment.

g. 6.83 ANTICOCCIDIAL EFFECTS OF SEMDURAMYCIN FOR
BROILER CHICKENS
Youn', HJ, Hong ,K.O,Lee'. CG. & Hong ,Y.S.

!Department of Parasitology, College of Veterinary Medicine, Seoul National
University, Suwon, 441-744, The Republic of Korea.

Background' Avian coccidiosis is a very important disease in the poultry
industry in Korea. Recently, Pfizer Ltd. Co. developed a new anticoccidial
drug, Semduramycin (Aviax), and we evaluated its efficacy before it was
supplied to the broiler farms in Korea.

Methods: To evaluate the anticoccidial efficacy of Semduramycin (S: 25 ppm)
and to compare it with that of Clinacox (C: 1 ppm), Monensin (Mo: 100 ppm)
and Maduramicin (Ma: 5 ppm) for broiler chickens, we investigated the
survival rate (SR), average body weight (BW) in the final period, degree of
diarrhoea, lesion score (LS) of dead chickens, the number of excreted oocysts
in faeces, and feed conversion rate (FC).

Results: In the 1st, 2nd, 3rd and 4th trials, SR was 96.0%, 89.4% in S, 91.1%
in C; 95.9% in S, 96.4% in Mo; 92.6% in S, 93.7% in Ma, in the final period.
There was no diarrhoea related to avian coccidiosis. 133;68,000 OPG of
oocysts were detected at 3, 4, 5 weeks’ age; 13,000 and 17,000 OPG at 4 and §
weeks’ age in S; 400, 48,800 and 5,200 OPG in C at 3, 4, 5 weeks’ age; 77,000,
150,000 and 124,000 OPG in S, and 58,600, 136,600 and 141,200 OPG in Mo
at 3, 4, 5 weeks’ age; 3,400 OPG at 4 weeks’ age in S; 200, 46,600 and 800 -
OPG in Ma at 3, 4, 5 weeks’ age. LS of all birds that had died of coccidiosis
was not detected every weekend. BW in the last period was 1,430.2 g, 1,640.0 g
in§, 1,597.7gin C; 1,580.0 gin S, 1,600.0 ginMo; 1.9352gin §, 1.9169 g
in Ma. FC in the last period of the experiment was 1.88,1.82in S, 1.83 in C;
1.728in §, 1.73 in Mo; 1.93 in S, 1.95 in Ma.

Conclusion: These results revealed that the anticoccidial efficacy of
Semduramycin was better than that of Clinacox, Monensin and Maduramicin
for broiler chickens in the 1st, 2nd, 3rd and 4th trials.

g. 6.82 IVERMECTIN 1% L.A.: EFFICACY OFFICIAL TESTS
AS CATI'LE TICKICIDE.
Vogel, A. L." D’Agostmo, Beatriz*, Mattos,C.2, Citroni, Dt
Vuotto, Ines”, Greco, JAL

1-BAYER S.A., Animal Health Div., R.Gutierrez 3652, MUNRO
(C.P.1605) - Argentina. Fax : 54 11 4762-7056;

2 - ANIMAL HEALTH NATIONAL SERYICE, Araoz 1551,
CORRIENTES (C.P. 3400), Argentina. Fax : 54 3783 458-649.

Background : Cattle production is one of the most important productive activities
in Argentina and among ectoparasites Boophilus microplus (Can.) is the most
important in the sub-tropical regions where about 12.5 millions of cattle are
grazing.

To prevent spread to southeri regions from 1938 a compulsory eradication
program was established by Animal Bealth National Service and up to day B,
microplus was eradicated over 290.000 Km?*

All tickicides must be approved by an official control test; the efficacy for
endectocide must be > 95% (IEC).

Methods : Animal Health Nationsl Service evaluated by severe tests a commercial
long-acting injectable ivermectin 1%.

For these tests a group of cattle, nrt:ficmﬂy tick infested, were used and tickicide
action on treated cattle was pared fo tick infestation on untreated group of
cattle during four months.

Results : After the treatment ivemectin 1% L.A. eradicated on treated cattle a
99,7% of B. microplus infestation and for 12 days protected the animals from tick
reinfestation.

Conclusions : According to the results obtained in these tests the long-acting
inyectable ivermectin 1% was authorized to be used for the compulsory tick
eradication program.

g.6.84 EFFECTS OF CONTINUOUS INTAKE OF
CONDENSED TANNINS ON PARASITISED LAMBS
Athanasiadou’, S., Kyriazakis', 1., Coop?, R.L., Jackson?, F.

Ammal Biology Division, SAC, West Mains Road, Edmburgh EH9 3JG UK.

“Moredun Foundation, Parasitology Division, Pentland Science Park, Bush
Loan, Penicuik, EH26 OPZ, UK.

Background: It has been shown that condensed tannins, have an effect on the
development of parasitism in lambs. One hypothesis is that they may help the
development of the immune response to gastointestinal nematodes, through
their ability to increase dietary protein availability in the host. The effect of
condensed tannins contained in‘Quebracho Extract’ (QT), on the aquisition
and the expression of immunity in lambs infected with Trichostrongylus
colubriformis (T.c.), was investigated.
Method: Forty-two, castrated, naive lambs were allocated to seven groups.
They were dosed five days a week with 3,000 L; of T.c.. Six groups were fed
diets containing either 3 or 6% w/w QT from either week 0-5, or from week 6-
10 or throughout the whole period (week 0-10). Faecal samples were taken
once a week to estimate the progression of the parasitism. At week 10 all
lambs were killed, and worm burdens were estimated.
Results: Lambs fed 6% QT diet had lower faccal egg counts(FEC) and worm
burdens compared to those fed the 3% QT diet and to those fed the tannin-free
diet. There were no significant differences on the development of the immune
response when tannins were provided different periods during the study.
Conclusion: At concentrations above 3%, QT’s clearly influence the size of
the established burden and the fecundity. However the underlying
mechanism(s) associated with these effects, remain 1o be elucidated.
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g.6.85 COPPER OXIDE WIRE PARTICLES : AN ALTERNATIVE
TO THE USE OF ANTHELMINTICS IN DAIRY GOATS ?
Chartier', C., Etter’, E., Hoste?, H., Pors’, L, Dellac?, B.

'CNEVA-Niort, Laboratoire de Recherches Caprines, BP 3081, 79012 Niort
Cedex, France, “Unité associée INRA/ENVT 31076 Toulouse, France, 3Bayc.ar-
Pharma, Division Santé Animale, 92815 Puteaux Cedex, France

Background : The spread of benzimidazole resistant nematodes in dairy goat
farms is of a great concern as probably more than 70 % of the flocks are
involved. The other anthelmintic options being very few during the lactating
period, we have evaluated the efficacy of copper oxide wire particles -COWP-
(Copinox®, Bayer, Ireland) in experimental and natural infections.

Metheds : The curative effect of COWP (4 g) on existing worm burdens was
assessed on goats experimentally infected with Teladorsagia circumcincta,
Haemonchus contortus and Trichostrongylus colubriformis compared to
controls. The preventive effect of COWP on worm establishment was
monitored for 3 to 6 months in two farms exhibiting either predominant 7.
colubriformis or T. circumcinctalOesophagostomum venulosum infections.
Results : The efficacy of COWP was nil against Teladorsagia and
Trichostrongylus both in experimental and natural infections and against
Oesophagostomum in natural infections. In contrast, the efficacy of COWP
against Haemonchus was clearly established in eliminating worin burden (65.1
%) as well as in preventing the establishment of new infections during several
weeks.

Conclusion : COWP may represent an alternative to conventional
anthelmintics in the control of Haemonchus infection in dairy goat farms. This
option has to be evaluated in a larger scale field study.

Acknowledgements : This work was partially funded by EU project FAIR
3CT96-148s.

9687 SARCOPTIC MANGE IN DROMEDARY CAMEL 2AND ITS CONTROL
Ve WITH HERBAI. TREATMENT
Pathak, K.M.L. and Kapoor, M.

Department of Veterinary Parasitology, College of Veterinary and
Animal Science, Bikaner 334 001, INDIA.

Sarcoptic mange casused by Sarcoptes scabiei var. cameli is a
wide spread highly contagious and debilitating skin disease;
ranking among the most sericus and economically important
disease of camel. Mange in camel usually seen during winter
season, though sporadic cases occur throughout the year. One
thousand five hundred, one humped dramedaries (Camelus

dromedarius) kept by nomads living in Trypanosoma evansi endemic

areas of Thar Desert of Rajasthan, India were selected to study
the ' prevalence of sarcoptic mange. Clinical observations and
parasitological- diagnosis were selected as field techniques to
ascertain the prevalence. The study was carried out between
September 1997 to August 1998. Efficacy of herbal preparation
"Ectozee" was evaluated in the control of naturally occurring
sarcoptic mangg= in camels.

Out of 1500 camels individually examined for mangy lesions 433
(28.86%) had mite infestation. The causal agent was found to be
Sarcoptes scabiei var Cameli. Thae lesions were cammonly
observed on neck, brisket, immer surfacr of the thigh amd
perineum. ‘The affacted areas were hairless, thickened,
corrugated, dry and toughy on touch. Conplete cure with
elimination of mites was effected by 3 topical application os
the drug. Itching, scratching, biting and ribbing of body
ceaseson 20th day of the treatment. The skin regained almost
normal appearance 28 days after the first application of
"Ectozee". Climate and season of the year had a great bearing on
the occurrence and spread of mange, being more rapid in winter
than in summer.

ANTHELMINTIC EFFECTS OF
PROANTHOCYANIDINS AND RELATED
POLYPHENOLICS

Kahiya' C. J., Mukaratirwa’ S., Thamsborg’ S. M. and Ndlovu' L. R.

g.6.86

! Department of Animal Science,University of Zimbabwe, Box MP167, Mount
Pleasant, Harare, Zimbabwe.

? Department of Paraclinical Veterinary ‘Sciences, University of Zimbabwe, Box
MP167, Mount Pleasant Harare, Zimbabwe.

? Institute of Animal Husbandry and Animal Health, The Royal Veterinary and
Agricultural University, Grennegardsvej 2, DK-1870 Frederiksberg C, Denmark

Background: Feeding of plants containing condensed tannins may
influence nematode infections in sheep. The present study investigated
the relative content of condensed tannins in different legumes and
evaluated their anthelmintic activity in vitro.

Method: Larval development assays were set up according to Hubert
and Kerbouf (1992) to determine the direct effects of condensed tannins
on development of larvae in vitro. Trichostrongylid eggs were exposed
to tannin extracts from Hedysarum coronarium(Sulla), Onybrychus
viciifolia (Sainfoin), -Trifolium repens (White clover) and Phleum
pratense(Timothy). A two fold dilution from 1mg/ml to 0,0009mg/ml
was used. The eggs were incubated at 27°C for 7 days then larval counts
were done to determine LD50. :

Results:At the same concentrations, soluble condensed tannins (CT)
and related polyphenolics from plants containing high concentrations

(Sulla and Sainfoin) were less effective (LD50=99mg and 7img
respectively) than plants containing low concentrations (Timothy grass
and clover, LD50= 54 mg and 50mg respectively) in reducing the in
vitro development of larvae..

Conclusions: These results confirmed the potential use of plants
containing CT in reducing parasitic burdens in animals.

9_6_88 DEVELOPMENT OF A FLUORESCENT BASED C.
ELEGANS ASSAY
Pernthaner A.', Stasiuk, S. !, Maass, D.!, Lorimer, s2
Shoemaker, c!

! AgReseach, Wallaceville Animal Research Centre, Ward Street, Upper Hutt,
New Zealand :

Department of Chemistry, University of Otago, Dunedin, New Zealand
Background: Screening various substances for anthelmintic properties is
commonly done with tests that require visual readings, and as such, these tests
are labour intensive. We have developed a fluorescence-based assay for C.
elegans development and have used this assay to test plant extracts for
anthelmintic properties. :

Method: This assay utilises the high fluorescent intensity (FI) of green
fluorescent protein (GFP) that has been expressed in E. coli, which served as
a food source for C. elegans. F1 of duplicate samples was measured in 96well
plates. The decline in FI corresponded well to the development of C. elegans.
The fluorescence-based assay was validated by comparison with a visual
screening procedure over a culture period of 5 days at 20 °C.

Results: 141 plant extracts have been tested for anthelmintic properties at a
wide range of sample concentrations. Identical resuits between the
fluorescence-based and visual screening assays have been observed.
Conclusion: The fluorescence-based assay has the potential of a high
throughput-screening assay.
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9,6,89 EFFECTS OF UNDER-NUTRITION OF BLACK BELLY
LAMBS INFECTED WITH HAEMONCHUS CONTORTUS
MacDonald, V., Aumont, G., Archimede, H., Periacarpin F.,,

Despois, P.

Institut National de la Recherche Agronomique, Unité de Recherches

Zootechniques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe (F.W.1.)

Background: It is well known that energy and nitrogen nutrition can modify

resistance and resilience of sheep to gastro-intestinal nematodes (GIN). However,

under-nutrition of the host is poorly studied. Therefore, the objective of this study
was to assess the effects of under-nutrition on Black Belly sheep, a resistant hair
sheep breed, infected with its main tropical parasite i.e. Haemonchus contortus.

Methods: 42 6-months Black belly naive ram lambs were allocated in a 2 x 3

experimental design : (a) lambs fed for a growing rate of 110 g/d vs. lambs fed for

the maintenance of body weight during 3 months ; (b) control uninfected lambs vs.
infected lambs with 16000 L3 of Haemonchus contortus 2 times at 2 weeks
interval vs. lambs infected with 1150 L3/d during 28 d. Lambs were fed with

Pangola hay and alfalfa pellets for a ratio of 9.6 g protein digestible in the

intestine/MJ of metabolizable energy.

Results: Geometric means (GM) of fecal egg count of underfed lambs were

markedly higher than those of growing lambs (P<0.01). Packed Cell Volume of

lambs was more affected by under-nutrition than by infection with Haemonchus
contortus. Circulating eosinophils response to infection was totally inhibited by
under-nutrition. Establishment of parasites remained low but it was higher in
underfed lambs than in growing lambs (GM: 7.2 vs. 1.9 % ; P<0.05). Percentage
of L4 in worm population of underfed lambs were lower than in growing lambs

(46 vs. 78 % ; P<0.05). Prolificacy of female worms of underfed lambs was lower

than that of the others (GM: 844 vs. 5095 eggs/female/d ; P<0.05).

Conclusion: Under-nutrition of resistant sheep affects both reactions of the host

and Haemonchus contortus population and its biology.

g.6.91 PROTEIN AND LEUCINE METABOLISM ACROSS THE
GI TRACT OF T. COLUBRIFORMIS INFECTED LAMBS
Coop', R.L., Yu%, F., Bruce?, L.A., Jackson,', F. & MacRae?, J.C.

Moredun Research Institute’, Edinbuigh, Scotland, UK

Rowett Research Institutez, Aberdeen, Scotland, UK

Background: Subclinical T. colubriformis infection in sheep can markedly
impair protein metabolism leading to reduced liveweight gain, wool growth and
protein deposition in the carcass. It has been shown that rates of protein
synthesis in the intestine of guinea pigs is increased by T. colubriformis
-infection but there are no comparable data available for parasitised ruminants.
Method: Worm-free lambs were prepared with indwelling catheters into the
aorta and the mesenteric and portal drained viscera at 4-5 months of age.
Lambs were then infected with 2500 T. colubriformis L3/day for the duration of
the experiment. Uninfected control lambs were fed a range of intakes to span
the intakes of infected animals. Mass isotope tracer kinetics ([l-”C] and 5,5,5-
2H,] leucine) were used to examine leucine metabolism across the GI tract of
infected lambs at weeks 5-7 and 11-13 of dosing and in control lambs.

Results: Infection had no detectable effect on whole body leucine flux but it
markedly increased total leucine sequestration into the GI tract tissue proteins
(24%) and Gl tract oxidation of leucine (21-39%). Net release of ‘absorbed’
leucine for use by peripheral tissues was reduced (33%).

Conclusions: Sheep infected with T. colubriformis seem to repartition their
protein metabolism to provide more amino acid to service the requirements of
the infected gut tissues (repair damage and develop the immune response). As a
consequence the availability of amino acid for protein anabolism in other
tissues is reduced.

9_6_90 CHARACTERISATION OF DIETS LEADING TO HIGH AND
LOW ESTABLISHMENT OF OESOPHAGOSTOMUM
DENTATUM IN THE LARGE INTESTINE OF PIGS
Bach Knudsen', K. E., Nansen?, P., Petkevicius?’, S. &
Kristiansen', E.

! Department of Animal Nutrition and Physiology, Danish Institute of
Agricultural Sciences, P.O. Box 50, DK-8830 Tjele, Denmark
2 Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark
3 Lithuarian Veterinary Institute, Instituto 2, 4230 Kaisiadorys, Lithuania
Background: It is well known that diets varying in carbohydrate (CHO)
composition may have a profoun'd influence on the metabolism in the pig large
intestine and consequently the physiology and health of the animal.
Objective: The aim of the investigations was to study the impact of type and
levels of CHO fermented in the pig large intestine on the establishment and
reproduction capacity of Oesophagostomum dentatum in pigs
Results: Diets were formulated to provide variable amounts and types of CHO
potentially available for fermentation in the large intestine. Low levels of
fermentable CHO or readily fermentable CHO provided conditions leading to
low establishment, whereas diets with high levels of resistant CHO deriving
from lignified cell walls provided more favourable conditions. Neither pH nor
short-chain fatty acids seems to play a role.

Conclusion: The results suggested that establishment of Oesophagostomum

dentatum in the large intestine is influenced by type and amount of CHO

fermented in this gastrointestinal compartment.

g.6.92 DIETARY PROTEIN INTAKE AND RESILIENCE OF

CALVES TO Haemonchus placei INFECTION

Gennari!, S. M., Louvandini', H., Abdatla’, A. L. & Coop’, R. L.

! Faculty of Veterinary Medicine, University of Sao Paulo (USP),
Cidade Universitaria, Sio Paulo, SP, Brazil, 05508-000. * CENA-USP,
Piracicaba, SP, Brazil. * Moredun Research Institute, Edinburgh, Scotland.
Background: Gastrointestinal parasitism is predominantly a problem in grazing
ruminants, and there is & paucity of information on the influence of nutrition on
the ability of growing calves to accommodate parasitic infection. The
experiment was conducted to investigate the interactions between dietary protein
intake and trickle infection, on some parasitological and immunological
parameters in calves. Method: Thirty, 2-3-month-old worm-free male Holstein
calves, were assigned to three groups each containing ten animals. Each group
was offered one of three diets: High (HP), Medium (MP) and Low (LP) protein
groups, balanced for energy and minerals. After an initial period of 4 weeks on
the diets, the calves from each group were subdivided into 2 sub groups of 4 and
6 calves. A trickle infection of 5,000 Haemonchus placei L3 was given twice a
week for 9 weeks to the sub group of 6 calves (I). The remaining 4 calves from
each dietary group were used as non-infected control (C). Four weeks after the
last infection, all calves were slaughtered and their worm burdens determined.
Blood, faecal samples and bodyweights were recorded once a week. Results and
Conclusions: The MP group had significantly higher mean total worm counts
(13437 1+ 9194) when compared with HP (9046 + 4938) and LP (8550 + 8430).
Despite lower worm burdens resilience was reduced in the LPI calves, the serum
total protein, albumin, PCV and haemoglobin values being lower than in the HPI
and MPI calves. There was a dietary effect as these parameters and body weight
gain were also lower in the LPC calves. There were no significant differences in
IgG levels, measured by ELISA, between the three infected groups throughout
the experiment. Acknowledgement: To FAPESP — S#o Paulo, Brazil, for
financial support (Process 95/3654-1).
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g.6.93 GENETIC AND NUTRITIONAL CONTROL OF g.6.94 THE EFFECT OF DIETARY PROTEIN LEVELS BEFORE
NEMATODE PARASITISM IN PERIPARTURIENT EWES, TURNOUT ON THE SUBSEQUENT FAECAL EGG
Knox', M.R., Kahn?, L.P., Gray', G.D & Ward', J.L. OUTPUT OF STRONGYLE-TYPE NEMATODES OF

GRAZING SHEEP IN THE REGION OF JOANNINA,

ICSIRO Animal Production, Locked Bag 1, Armidale NSW 2350 Australia; GREEFE ) . . o

2 Animal Science, University of New England, Armidale, NSW 2351 Australia, Theodoropoulos. G.', Zervas, G.” Koutsotolis, K.”, Nikolaou, E.”, Kalogjannis,

Background: Protein supplementation has been shown to enhance the ability of D.' & G. Petrakos' '

housed periparturient ewes to resist infection with nematode parasites. This 1. Department of Anatomy and Physiology of Farm Animals, Agricultural

experiment was designed to test the effects of short-term protein University of Athens, 75 Iera Odos, Votanikos, Athens 11855, Greece

supplementation on the ability of periparturient ewes to resist nematode : 2. Department of Animal Nutrition, Agricultural University of Athens, 75 Iera

infection while grazing at pasture. Odos, Votanikos, Athens 11855, Greece

Method: 120 single-bearing Merino ewes selected either for resistance to 3. Agricultural Research Station of Joannina, PO Box 1103, Joannina 45110,

Haemonchus contortus (n = 60) or at random (n = 60) were divided into Greece ’ )

subgroups (4 replicates for each dietary treatment) and maintained in 0.8ha Backgrounc: T ~ffect of dietary protein level during the postweaning pesi~d

pasture plots. Ewes were fed either 250g/hd/d cottonseed meal pellets for 6 on faecal egg output of gastrointestinal nematodes was investigated in grazing

weeks prior to the start of lambing, 6 weeks after lambing or were not fed. sheep, with or without anthelmintic treatment as applied by farmers under local

Results: Faecal egg counts (FEC) of resistant ewes were significantly lower management practices in the region of Joannina, in NW Greece.

than those for random bred ewes throughout the experiment. Supplementation Method: Lambs were given a low protein (LP) or a high protein (HP) diet for

prior to lambing lowered FEC m random bred ewes to a level equivalent to three months (December-March) until grazing started. Half of the animals in

resistant ewes but supplementation after lambing had no effect. each diet group were given anthelmintic treatment (AT) in March and June.

Supplementation had no effect on FEC in resistant ewes throughout the The four groups (LP-AT, LP-NT, HP-AT and HP-NT) each consisted of pure-

experiment. There were no differences in bodyweight between the selection
lines but supplementation increased bodyweight during the period of
availability.

Conclusion: Protein supplementation of random bred ewes prior to lambing
may assist to reduce pasture contamination with nematode larvae.
Supplementation may provide increased resistance during pregnancy and
lambing until similar benefits of long-term selection can be achieved.
Acknowledgment: This experiment was partly funded by Australian Centre for
International Agricultural Research Project 9422. :

bred Butsiko (mountain type) and cross-bred Butsiko with Karamaniko (low
plain type) lambs and grazed separate plots that were initially parasitologically
and nutritionally similar. Faecal egg counts were recorded monthly.

Results: Faecal counts for strongyle-type e¢ggs were higher in the LP-NT
group than all the other groups and in the LP than the HP groups. This effect
was intensified in the absence of anthelmintic treatment. No genotypic
differences were detected. .
Conclusion: The study indicates that faecal egg counts during grazing are
influenced by levels of dietary protein before turnout.

g.7.01 INVOLVEMENT OF Mdr P-GLYCOPROTEIN IN g.7.02 PHARMACOKINETIC AND EFFICACY OF
THE FATE OF ENDECTOCIDES IN MICE AND RATS EPRINOMECTIN IN GOAT
Alvinerie. M, Galtier.P, Pineau. T. . 1y :
Laboratoire de Pharmacologie-Toxicologie, INRA, BP3 Alvinerie', M.., Sutra', L.F., Etter?, E., Chartier?, C.

31931, Toulouse, France. 'INRA, Laboratoire de Pharmacologie -Toxicologie, 180, chemin de

Purpose:The disposition of endectocides in animals is a major problem related Tournefeuille, 31300 Toulouse, France, Z_CNEVA-NIOI‘L Laboratoire de

to drug efficacy and toxicity .The involvement of the Mdr P-glycoprotein in the Recherches Caprines, BP 3081, 79012 Niort Cedex, France.

tissue distribution of ivermectin and moxidectin was assessed by use of Mdr Background : Eprinomectin is a new member of the avermectin class of
P-glycoprotein deficient mice.The effect of verapamil (Mdr reversing agent ) on anthelmintics that is licensed for use inlactating cows as a pour-on

the absorption of a pour-on formulation of ivermectin was evaluated in rats. formulation. There is some evidence that eprinomectin is being used « off-

Methods: The Mdr (-/-) and wild type mice received ivermectin or moxidectin
at the same dose of 0.2 mg/kg by oral route Mice were euthanized at 24 h post-
dosis. A pour-on formulation of ivermectin was topically appliedto rats ata

licence »in dairy goats in France. Our objective was to determine .the plasma
pharmacokinetic profile and the efficacy of this new endectocide in goat.

dose of 0.5mgkg, with or without verapamil at a dose of Smg/kg. Plasma and Methods : 11 non lactating not pregnant Saanen goats were expenme.ntall).r
tissues were analysed for parental drug levels by using an HPLC method with infected with T. circumcincta, H. contortus (abomasum) and T. colubriformis
fluorescence detection. . . . (small intestine). On day 28 post infection, 6 animals were given eprinomectin
5?;'::&;3?23& gﬂ' (i)amfsesgex?:ﬂgi mcrp;scd caneqtmtgggsms)f (Eprinex®, Mérial, France) topically at a dose of 0.5 mg/kg. Blood samples
i ni , with special emphasis in in . N .
In rats receiving ivermectin after topical admiﬁl?stration,p the absorption of the were collected at predetermined times over a period of 30 days and plasmas
drug was enhancedof 40% by the presence of verapamil. analysed by using an HPLC method with ﬂuorgsgence detection. 30 days post-
Conclusion: Our results describe that Mdr P- glycoprotein take charge of both treatment, treated and control goats were necropsied for worm recovery.
ivermectin and moxidectin with equal affinity. However, the consequences in Results : The observed peak plasma concentration (Cmax) of 5.60 ng/ml
lt;nrm; of di‘sf{ibut}c;:’ :1:(11 toxicn"% are ngiff(;edntgn vietgv of ttl_l_e differe:ilt phanqact:d appears 2.55 days post dosing. The area under the plasma concentration curve
etic profiles o rugs.The enhanced absorption of ivermectin associa . ; ]
to verag;il suggest that thg: P-glycoprotein is igolved in the mechanism of (AUC) w'hlch ref.ers to the extent of absorption was 72.31 + ‘11:5 nfgﬁd.ml. The
absorption and that verapamil act as a competitive inhibitor.This hypothesis is mean residence time (MRT) was 9.42 + 0.43 days. P;nthelrmntnc efficacy was
consistent with early observation describing verapamil as a blocking agent of the 100% for T. circumcincta and H. contortus and 98.2% for T. colubriformis.
P-glycoprotein mediated efflux of ivermectin in resistant selected strains of Conclusion : It is generally accepted that the effect of a drug is better
Haemonchus contortus. (Molento .M.B, Prichard RK, 1997) This first represented by the systemic AUC than by the actual dosage administered .The
experiment highlights a new way of pharmacological approach of research in lower AUC in goats compared to cows (72.31 vs 239.07) and the less than

order to improve the efficiency of the formulations of endectocides. complete efficacy against T. colubriformis indicate that the dose rate of 0.5

mg/kg when given topically could be considered as a suboptimal dosage in
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g.7.03 PLASMA AND MILK PHARMACOKINETIC
OF EPRINOMECTIN IN DAIRY COWS
Alvinerie'.M, Sutra' JF, Mage®.C
1-Laboratoire de Pharmacologie-Toxicologie, INRA, BP 3
31931,Toulouse, France.
2-Institut de I’elevage, Technopole Ester, 87069 Limoges

Purpose: Eprinomectin is a menber of the avermectin class of compound, this
new endectocide is licensed for use in lactating cows as a pour-on formulation
there is no information regarding it’s pharmacokipetic parameters.The present
study was designed to determine the plasma profile and the milk excretion.
Methods: Five prim-holstein cows(570-830 kg) wete kept outdoor and milked
twice aday, the daily milk production was 19.9 + 8.1 kg. A commercial
formulation of eprinomectin (EPRINEX, MERIAL) was applied topically at a
dose of 0.5 mg/kg.Blood and milk samples were collected at predetermined
times over a period of 40 days.Plasma and milk were analysed for parental drug
by using an HPLC method with fluoresence detection.

Results: The both plasma and milk concentrations increased progressively to
reach maximal peak concentration of 43.76+18.23 ng/ml and 5.1442.53 ng/ml
respectively.The milk / plasma ratio was 0.102+0.048 and the amount of the
drug recovered in the milk during this period was 0.109 % of the total dose.
Conclusion:ltis generally accepted that the effect of a drug is better represented
by the systemic area under the plasma concentration curve than by the actual
dosage administered.The AUC observed for eprinomectin 239.07 ng.d.ml was
significantly greater than the AUC observed for ivermectin 115.50 ng.d.ml or
doramectin 168.00 ng.d.ml in animals receiving the same dose of 0.5 mg/kg by
topical administration. The most sriking result of the present experiment is the
low level of milk /plasma partitioning(0.1) by comparison with values obtained
for others compounds of the avermectin /milbemycin family(1.0), in fact minor
changes to the structures of these complex molecules can change their solubilities
menbrane interactions involved in both absorption and elimination process.
This first experiment emphasize the characteristic and original pharmacokinetic
profile of eprinomectin in comparison with those obtained with others
compounds of the endectocide’s family.

9_7_05 PHARMA COKINETICS OF DORAMECTIN AND
IVERMECTIN TOPICAL FORMULATIONS
Gayrard', V., Alvinerie?, M. & Toutain', P.L.

'Ecole Nationale Vétérinaire de Toulouse Unité associée INRA de
Physiopathologie et Toxicologie expérimentales, 23 chemin des Capelles,
31076 Toulouse, France. 2INRA, Station de Pharmacologie, 180 chemin de
Tournefeuille, 31391 Toulouse, France

Background: The present study was designed to compare the plasma
concentration profiles of pour-on ivermectin and new topical formulation of
doramectin when applied to cattle as a pour-on preparation.

Method: According to a parallel design, 12 young male beef cattle were given
a single 502 pg-kg! topical application of a 0.5 % doramectin solution
(Dectomax”, Pfizer Inc., USA) while 12 cattle were given a topical application
of the same dose of a 0.5 % ivermectin solution (Ivomec® Pour-on Bovin,
Merck AgVet Division, USA). Blood samples were taken regularly until 50
days post-administration. Doramectin and ivermectin were analysed by HPLC.
Results: The Cmax and Tmax of doramectin and ivermectin were not
significantly different. In contrast, the AUC of doramectin

(168.0 + 41.7 ng-day-mL™") was significantly greater than that of ivermectin
(11551430 ng-day-mL"). Furthermore, the range of AUC values calculated
for ivermectin was wider than that obtained for doramectin, extending from
51.3 to 182.3 ng-day-mL" for ivermectin vs 104.3 to 228.7 ng-day-mL"' for
doramectin.

Conclusion: This experiment demonstrated that a 500 pg-kg™ pour-on
administration of doramectin led to a 45 % higher overall exposure over

ive{mectin, as reflected by the mean area under the curve and that the relative
variability in bioavailability was lower for doramectin than for ivermectin.

g.7.04 CHLORPYRIFOS PLASMA AND MILK
CONCENTRATIONS AFTER ITS POUR-ON
ADMINISTRATION TO HOLANDO ARGENTINO
COWS.

Errecalde J.O., Pesoa J., Turic E., Colantonio M., Scioscia A., Echeverria J.,
' Mestorino N.
Ciétedra de Farmacologia. Facultad de Ciencias Veterinarias. Universidad
Nacional de La Plata. CC 296 (1900) La Plata, Argentina.
E-mail: jerrecal@fcv. medvet.unlp.edu.ar

Background: The arrival of Hematobia irritans to the south cone created the
necessity of efficient and safe products for its control. The residual and
toxicologic profile of organo phosphate based pharmaceuticals is a key issue
and must be carefully considered.

Method: Chlorpyrifos (CPF) in 10 % solution (Clorpirifés 10 ® Biogénesis
S.A. Argentina) was administered pour-on to 8 Holando Argentino cows in
production. Blood and milk samples were obtained at different post-
administration times. CPF was assayed by HPLC. Plasma cholinesterase levels
were determined photometrically.

Results: Plasma and milk concentration profiles were irregular, confirming
that pour-on absorption is a not an easily predictable process. Plasma
concentrations were lower than milk concentrations. There was a decrease in
plasma cholinesterase, but not significant statistically.

Conclusions: Plasma concentrations lower than milk concentrations are
considered normal because of the lipophilicity of CPF. There was a good
correlation between plasma concentrations and cholinesterase inhibition. No
toxic symptoms were seen.

9_7_06 PHARMACOKINETICS OF IVERMECTIN,
DORAMECTIN AND MOXIDECTIN AFTER ORAL
ADMINISTRATION IN HORSES
Gokbulut!, C., McKellar?, Q.A.

'Division of Veterinary Pharmacology, University of Glasgow, Glasgow, G61

1QH, Scotland, UK, “Moredun Research Institute, Edinburgh, EH26 0PZ.

The comparative plasma disposition of Ivermectin (IVM), doramectin (DRM)

and moxidectin (MXD) were determined in horses following oral administration

(Table 1). Twenty-four (24) horses (490-880 kg) were allocated into three

groups of eight. Animals in each group received either IVM (Egvalan paste,

1.87% wiv), MXD (Equine gel, 2% w/v) or DRM (Dectomax 1% wiv,

injectable solution for cattle) orally as a single bolus dose at 200 pg/kg. Blood

samples were collected up to 80 days post treatment and at 188 and 197 days
for MXD. The plasma samples were extracted, derivatized and analyzed by high
performance liquid chromatography. The parent compounds were detectable for

11 days for IVM, 39 days for DRM and 188 day for MXD (under the limit of

quantification). Large interindividual variations were observed in each group.

The longer retention time and higher concentrations found for MXD in

comparison to IVM and DRM may be explained by its more lipophilic nature.

Table 1: Pharmacokinetic parameters (mean + SEM) of IVM, DRM and MXD
following oral administration in horses at 200 pg/kg.

Parameters IVM DRM MXD
AUCju 46.4118.20 76.54+15.57 86.81+£10.45
MRTy, (d) 2.4010.15 4.00£1.05 16.3142.45
Couux (ng/mi) 23.50+4.15 26.9815.46 30.064.47
tomax (d) 0.40+0.09 0.4410.12 0.3140.04
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g_7_07 PHARMACOKINETICS OF OXFENDAZOLE,
FENBENDAZOLE AND OXIBENDAZOLE AFTER ORAL
ADMINISTRATION IN HORSES
Gokbulut!, C., McKellarz, QA.

'Division of Veterinary Pharmacology, University of Glasgow, Glasgow, G61
1QH, Scotland, UK, >Moredun Research Institute, Edinburgh, EH26 OPZ.

The pharmacokinetics of oxfendazole (OFZ), fenbendazole (FBZ) and

oxibendazole (OBZ) were determined in plasma following oral administration to

horses. Twenty-four (24) horses (390-720 kg) were allocated into three groups
of eight. Animals in each group received the commercially available equine
formulation of OFZ, FBZ and OBZ at a dose of 10 mg/kg. Blood samples were
collected up to 120 hours post-treatment and plasma analyzed by high
performance liquid chromatography. The estimated concentrations of OBZ from
all samples were below the limit of quantification (0.005 pg/mi) and significantly
higher concentrations of sulphone metabolites than parent molecules of OFZ
and FBZ were detected. Significantly higher Coux and larger AUC of parent

molecules were obtained for OFZ (Camux: 0.3510.07 pg/mi, AUC: 4.4010.90

ng.h/mi) compared to FBZ (Cpux: 0.0410.01pg/ml, AUC: 0.6110.01 pg.h/mi).

Such differences could be a reflection of the lower solubility of FBZ.

Table 1: Pharmacokinetic parameters (mean £+ SEM) of OFZ, FBZ and their

metabolites following oral administration to horses at 10 mg/kg.

OFZ FBZ

Parameters OFZ FBZ _FBZSO, FBZ  FBZSO  FBZS0,
AUCw(ughiml) 44109 15404 132817 06400 02400 11102
MRTy (h) 1962443 18730 I8H30 14718 133H3 182422
Com (1gfml) 04101 0100 0801 00400 0014000 006001
o () 89130 13542 120043 68123 95435 . 105432

9.7_09 PLASMA AND TARGET TISSUES AVAILABILITIES
OF IVERMECTIN ADMINISTERED AS AN OIL-BASED
FORMULATION TO CATTLE
Lifschitz, A.!, Pis, A", Imperiale, F.!, Kujanek, R 2,
Doti, F.%, Lanusse, C.'
(1) Area Farmacologia, Facultad Cs. Veterinarias, UNCPBA, Tandil, Argentina
(2) Bayer Argentina S.A., Buenos Aires, Argentina.

Background: Slight differences in formulation account for changes to the plasma
kinetics and ecto-endoparasiticide activity of endectocide compounds. This work
reports on the plasma disposition kinetics and target tissues availability of
ivermectin  (IVM) after the subcutaneous (SC) and intramuscular (IM)
administration of an oil-based long-acting formulation (IVM-LA) to catle.
Method: Parasite-free Aberdeen Angus calves (n=44) (240 kg) were treated (200
u/kg) with either IVM-LA (Bayer Argentina S.A.) given by SC (group 1) and IM
(group 2) injections or the 1VM-control formulation (lvomec®, MSD AGVET)
(group 3). Blood samples were taken over 35 days post-ireatment. Two animals
(groups 1 and 3) were sacrificed at either 20, 30, 35 or 40 days post-treatment, and
abomasal/small intestine mucosas, lung and skin samples collected. Plasma/tissue
samples were analyzed by HPLC with fluorescence detection.

Results: Prolonged IVM absorption  half-life and delayed peak plasma
conceintration were obtained following the SC administration of the IVM-LA
compared to the 1IVM-control formulation. No differences in total plasma
availability were observed among treatments. However, IVM mean plasma
residence time and elimination half-life were significantly longer afier injection of
the IVM-LA formulation. Plasma concentrations were above 0.5 ng/ml during 20
(control) and 27.5 days (IVM-LA), respectively (P<0.05). IVM concentrations in
target tissues (days 20 to 40 post-treatment) were higher for the IVM-LA compared
10 the control treatment. Marked higher concentrations were obtained in abomasal
mucosa (1 1-fold), intestinal mucosa, (4.8-fold), lungs (4.9-fold) and skin (1.75-fold)
35 days after the IVM-LA treatment.

Conclusion: The modified kinetic behaviour of IVM obtained after the
administration of this oil-based formulation, may positively impact on its strategic
use in caltle. )

MODIFIED IVERMECTIN 1% INJECTABLE:
PHARMACOKINETICS AND FIELD EFFICACY

g.7.08

Lamberti', J.C.; Errecalde’, J.0.; Bulman', G.M.; Mestorino?,
N. & Margueritte’, J.A.

'BIOGENESIS S.A.,Ruta Panam.km 38,(1619)Garin(Bs.Aires),Argentina.
E-mail: jlamberti@biogenesis-ar.com; *Univ.Nac.La Plata, POB 296,

(1900) La Plata (Bs.As.),Argentina; jerrecal@fcv.medvet.unip.edu.ar,

In Argentina, Brasil and Uruguay, injectable SC ivermectin 1%
formulations are widely used, characterized by their lyphophilic profile, a
long half-life of elimination, high bioavailability and an extended
persistency of effect. New formulations based on excipient changes, have
been developed to improve these characteristics. In 1997, Biogénesis S.A.
patented a long-acting formulation with a Modified Absorption slow
release excipient (MABS®), the first in its field. The pharmacokinetic
profile in cattle showed marked advantages: Cmax was 30-42 ng/ml and
minimum concentrations reached 2.81 ng/ml at 30 days PT; the
conventional formulations averaged 0.9 to 1 ng/ml. Half-life of elimination
reached nearly 9 days, an improvement on the previous 5-6 days. In sheep
the formulation showed a slow absorption phase, with a Cmax at 3 days
with a high AUC; mean residence time was 6.36 days and half-life of
elimination 5.27 days. These changes were reflected in critical field trials:
in cattle, against Psoroptes ovis var. bovis, Dermatobia hominis and
Haematobia irritans (adulticide, 28 days) and in Persistency of Activity
against GI nematodes (Cooperia spp, 35 days) ; in sheep, against Psoroptes
ovis and Melophagus ovinus (with a single 300 mcg/kg dose).

g.7.10  THE EFFECTS OF PF4 ON ASCARIS MUSCLE CELLS:
o AN ELECTROPHYSIOLOGICAL STUDY
Purcell!, I, Martin", R.J., Thompson?, D.P., Geary’, T.G.

!'Department of Preclinical Veterinary Sciences, R.(D.)S.V.S., University of
Edinburgh, EH9 1QH, U.K. 2Animal Health Discovery Research, Pharmacia
and Upjohn Inc., Kalamazoo, MI 49001, U.S.A.

Background: PF4 is a neuropeptide which was originatly isolated from
Panegrellus redivivus, a free-living nematode. This study investigated the
effects of PF4 on A. suum.

Method: The investigations were carried out on 4. suum somatic muscle cells,
using two microelectrode current- and voltage-clamp techniques. PF4 was
compared with PF1 and GABA.

Results: PF4 caused an increase in chloride-ion conductance through the
muscle cell membrane. Its speed of action was similar to that of GABA and
faster than that of PF1.

Conclusion: The observations were consistent with the hypothesis that PF 4
directly gates chloride ion channels in A. suum somatic muscle cells.
Acknowledgement: Thanks are due to Pharmacia and UpJohn Inc.,
Kalamazoo and the Department of Preclinical Veterinary Sciences, Edinburgh
for funding the work. : )
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g.7.11  THEPATCH-CLAMP TECHNIQUE IN STUDYING
ANTHELMITIC DRUG ACTION
A.P., Martin', R.J., Valkanov', M. and Bjorn’, H.

lDepa.rtment of Preclinical Vet. Sciences, R.(D.)S.V.S., University of
Edinburgh, EH9 1QH. *Danish Centre For Exp. Parasitology, Royal Vet. and
Agricultural University, Bulowesvej 13 D-K1870, Frederiksberg C, Denmark.
Background: Many anthelmintic drugs are known to act on membrane
ion-channels. Levamisole and pyrantel act on muscle nicotinic acetylcholine
receptors; the avermectins act on a glutamate-gated chloride channel in
nematode pharynx; and piperazine acts on GABA-gated chloride channels.
Method: Enzymatic treatment of nematode muscle with collagenase causes the
formation of vesicles from the muscle surface. These vesicles are composed of
sarcolemma but also contain numerous membrane proteins including
ion-channels. These membrane vesicles are suitable for use in the patch-clamp
technique which permits the study of individual ion-channel molecules within a
small area of membrane.

Results: Patch-clamp studies have described the properties of the sites of
action of several anthelmintics. More recent studies have furthered our
understanding of the mechanism of resistance to levamisole. Additionally the
patch-clamp technique has described the properties of a novel chloride channel
that is a potential target site for future anthelmintics.

Conclusion: The patch-clamp technique offers a method of investigating
anthelmintic action and the mechanism of resistance to certain anthelmintics.
This technique has identified ion-channels that are potential target sites for new
therapeutic compounds.

9_7_1 3 PLASMA KINETICS AND TISSUE DISTRIBUTION OF
RICOBEINDAZOLI;: ENANTIOMERS IN CATTLE .
Cristofol,' C., Yitkel.> G,, Alvarez.® L., Arboix.! M. & Lanusse.® C.

(1) Farmacologia/Terapeutica, Facultat Veterinaria, UAB, Barcelona, Spain.

(2) Area Farmacologfa, Facultad Cs. Veterinarias, UNCPBA, Tandil, Argentina
Background: Ricobendazole (RBZ), the sulphoxide derivative of albendazole.
exhibits a pattern of efficacy similar to its parent compound. RBZ is a chiral
molecule and its (+)/(-) enantiomeric forms have been identified in plasma.
Interpretation of the enantioselectivity of a pair of enantiomers is relevant to
understand drug action. The impact of the chiral behaviour of benzimidazole
sulphoxides on their kinetics and efficacy needs to be evaluated. The plasma
disposition and pattern of tissue distribution of ‘both enantiomers were
characterised following the intravenous (1V) injection of racemic RBZ to cattle.
Method: Eighteen (18) Holstein calves (140 kg) received RBZ (racemic solution
150 mg/ml, Bayverm P, Bayer Argentina SA) by 1V administration (7.5 my/kg).
Blood samples (n=8) were collected over 48 h, Two animals were sacrificed at
either 4, 12, 20, 28 or 36 h post-treatment to obtain liver, bile, abomasal/upper
small intestine mucosa and abomasaVintestinal fluids samples. Plasma and tissue
samples were extracted and analysed by HPLC using reverse/chiral phases.
Results: The (+) and (-)RBZ enantiomers and the sulphone metabolite were
detected in plasma and tissues following the IV administration of the racemic
solution. The plasma disposition kinetics of both enantiomers was markedly
different. (+)RBZ was the enantiorer recovered at the highest proportion in
plasma and target tissues/fluids. The (-) enantiomer was depleted rapidly from the
bloodstream (Tjz¢l= 2.8 h) compared to the (+) molecule (Tinel= 5.3 h). The
availabilities of (+)RBZ in bile (36%), abomasal mucosa (748%). intestinal
mucosa (328%), abomasal (25%) and intestinal (67%) fluids were higher than
those measured for the (-) enantiomer. Both enantiomers were recovered in
equivalent proportion from the liver tissue. Interestingly, albendazole was
recovered from the liver and gastrointestinal mucosa of RBZ-treated calves.
Conclusion: An enantioselective disposition and tissue distribution of RBZ
accounts for the higher plasma/tissues availability of the (+) and the faster
depletion of the (-)RBZ enantiomer.

EFFECTS OF IVERMECTIN ON
GLUCL CHANNELS INASCARIS PARYNX
Valkanov, M.A. and Martin, R.J.

g9.7.12

Department of Preclinical Veterinary Sciences, R.(D.)S.V.S., University of
Edinburgh, EH9 1QH.

Background: Avermectins are very potent anthelmintics. The mechanism of
their actions is not fully elucidated. Recently, effects of ivermectin on
glutamate-gated chloride (GluCl) channel currents were established. In the
present study we are investigating these effects at the single-channel level.
Method: Single-channel currents were recorded from membrane vesicles
derived from Ascaris suum pharyngeal muscle. The effects of glutamate and
ivermectin on the glutamate-activated chloride channels were studied using
isolated inside-out patches.

Results: Ivermectin, applied to the cytoplasmic surface of the membrane, was
found to increase the probability of opening of channels activated by 1 mM
glutamate, applied to the extracellular surface of the membrane via the pipette
solution. Ivermectin by itself, also opened chloride channels. 1nM ivermectin
was regularly found to produce effects. The glutamate- and ivermectin-gated
channels showed a spread of conductances between 10 - 50 pS. No regional
differences in the patch sensitivity to the agonists were observed, suggesting
that the glutamate receptors are present throughout the pharyngeal muscle of
Ascaris suum.

Conclusion: Ivermectin, applied to the inner membrane surface, was found to
activate a heterogenous population of chloride channels. It also increased the
probability of opening of channels activated by glutamate in the pipette.

9_7_14 EFFECT OF SURFACTANTS ON ALBENDAZOLE
ABSORP’II‘ION IN CA'l'll‘LE . 2
Virkel, G._, Lifschitz, A.', Imperiale, F.’, Merino, G.%, Alvarez,
A2 Prieto, J.2, Lanusse C.l

(1) Area Farmacologfa, Facultad Cs.Veterinarias, UNCPBA, Tandil, Argentina.
(2) Depto. Fisiologfa, Universidad de Leén, Espafia.

Background: Albendazole (ABZ) is a widely used broad-spectrum
benzimidazole (BZD) anthelmintic. Low hidrosolubility and poor/erratic
gastrointestinal (GI) absorption are detrimental for the systemic availability and
resultant clinical efficacy of BZD compounds. Different strategies are currently
investigated to improve their bioavailability and efficacy in different animal
species and humans. Surfactant agents facilitate dissolution of lipophilic drugs
and increase membrane permeability. The influence of amphiphilic surfactants
on the pattern of absorption and systemic availability of ABZ and its metabolites
in cattle was characterised. : )

Method: Twenty (20) parasite-free Holstein calves (100 kg) were randomly
allocated into 4 groups and treated intraruminally (10 mg/kg) using one of the
following ABZ suspensions (100 mg/ml): control without surfactant (75/25
dimethyl sulphoxide/saline solution) (group A), 5 mM sodium taurocholate
(STC) in saline solution (group B), 8.27 mM sodium lauryl sulphate (SLS) in
saline solution (group C) and a commercial micronized formulation (Valbazen ®
Pfizer Inc. SA) (group D). Blood samples were taken over 72 h post-treatment
and plasma analysed by HPLC.

Results: Albendazole sulphoxide (ABZSO) and sulphone were the metabolites
found in plasma. Increased ABZSO peak plasma concentrations (26-158%) were
obtained when ABZ was co-administered with both surfactants, ABZSO plasma
availability was significantly greater after the ABZ-STC (33%) and ABZ-SLS
(164%) co-administrations compared to that obtained in the control group. A
similar ABZSO plasma availability was obtained following the treatments with
the ABZ-SLS and the commercially available formulation,

Conclusion: Surfactant-mediated enhanced dissolution and absorption of ABZ
accounted for the observed increased systemic availability of the active ABZSO
metabolite in cattle. These results should be considered among other strategies to
improve the use of BZD anthelmintics.
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g_7_1 5 MOLECULAR CHARACTERIZATION OF CA2+-
BINDING PROTEINS IN TRITRICHOMONADS

Felleisen, R.S.J., Hemphill, A. & Gottstein, B. ’

Institute of Parasitology, University of Bern, Linggass-Str. 122,

CH-3012 Bern, Switzerland
Protozoa of the species Tritrichomonas foetus are parasites important for
veterinary medicine by causing problems of bovine infertility and abortion. They
are highly motile through three anterior flagella and a posterior flagellum forming
an undulating membrane, thus allowing the parasite to colonize the urogenital
tract of male and female cattle. For the tissue destructive effect of 7. foetus,
attachment to the host mucosa and direct contact to the host cells mediated by
parasite surface molecules are regarded to be necessary.
In order to identify proteins with membrane and thus potential surface localization
crude cell fractionation using the detergent Triton X114 was performed. By
immunoblot with a polyclonal antiserum against intact 7. foetus parasites,
immunoreactive bands in a fraction potentially enriched in membrane proteins
were identified and used as substrate for the affinity purification of monospecific
antibodies. With two of the affinity purified antibodies, screening of a parasite
cDNA library was done resulting in the identification of three different groups of
clones. One series of clones corresponding to a 66kDa protein of T. foetus
displayed homology to the Calreticulin protein family of Ca2+-binding proteins.
With antibodies corresponding to a 42kDa antigen, two groups of cDNA clones
were isolated which turned out to be closely related but not identical. Both groups
contained 6 socalled EF-hands, sequence motifs which are known to be able to
bind Ca2+ with high affinity. All three T. foetus proteins were expressed in
Escherichia coli. Binding assays with a radioactive 45Ca isotope on native and
recombinant proteins were performed. Monospecific antibodies were affinity
purified on the recombinant antigens and used for immunofluorescence. These
studies revealed that the 66kDa Ca2+-binding protein presumably is localized in
the endoplasmic reticulum of the parasite. Consequently, it potentially may have
the function of a molecular chaperone. In contrast, the 42kDa Ca2+-binding
protein was localized on the flagella of T. foetus. The abundance of the protein,
its presumable Ca2+-binding properties and flagellar localization suggest that it
participates in molecular processes associated with the high motility of the
parasite, like analogous Ca2+-binding proteins in the flagella of trypanosomes.

g_7_1 7 PROTEOLYTIC ACTIVITIES OF LARVAL STAGE OF

ECHINOCOCCUS MULTILOCULARIS

Fukumoto!, §., Matsuyama', A, Taniyama', H., Yokota!,

H. ,Yag?, K & Kusel®, JR.
1. School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu,Japan
2. Hokkaido Institute of Health, Sapporo, Japan. 3.C15, Department of
Biochemistry & Molecular biology, Glasgow University, Glasgow, UK.
Background: Alveolar hydatid (Em) develops and  metastasizes within the
tissue of the intermediate hosts as a malignant cancer. Metallomatrix proteinases
(MMP) excreted from the tumors do act important role in their  spreading
within tissues. The MMP proteolytic activities of Em is firstly demonstrated.
Methods & Results: Gelatin substrate zymography to examine extracts derived
from larval stage of Echinococcus multilocularis for proteolytic activity.
Em were -isolated from natullarly infected Clethrionomys rufocanus bedfordiae,
laboratory maintained Meriones unguiulatus and a Sigmodon hispidus. Extracts
derived from these materials contained several proteins with high proteolytic
activity, including a 20 kDa proteinase which was inhibitable by EDTA. Using
anti- human mammary  cancer MMP 9 monoclonal antibody , positive pattern
was found on the space substance of brood capsule and surface of protoscolices
of the tissue sections of Em from the S. hispidus.
Conclusion; We demonstrated proteolytic activities from extracts of Em and this
enzyme seems to be a MMP. And also demonstrated its localization within the
Em tissue and this proteinase possesses same epitope of MMP 9 from human
mammary cancer.
Acknowledgments: This study was supported in part by the Cooperative
Research fund (1993) and the Gakujyutsu Frontier Cooperative Research in
Rakuno Gakuen University (1998).

g_7_1 6 ANALYSIS OF A DIROFILARIA IMMITIS AROMATIC

AMINO ACID DECARBOXYLASE

Tang, L. & Frank, G.R,

Heska Corporation, Ft. Collins, Colorado 80525, USA
Background: Aromatic amino acid decarboxylase (AADC) is the key enzyme
for synthesis of monoamine neurotransmitters and trace amine neuromodulators
in higher eukaryotes. In insects, AADC has been reported to have other roles,
such as peritrophic membrane synthesis, exoskeletal caticle formation and
maturation, and female fertility. In C. elegans, an AADC-like protein can
rescue the let-56 mutation, a mutation resulting in larval death or slow
development. AADC in the parasitic nematode D. immitis was investigated.
Method: Adult extracts and excretory/secretory products of third and fourth
stage larvae were evaluated for the presence of AADC using 7-amino-4-methyl-
coumarin (AMC)-conjugated amino acid substrates in a fluorimetric assay. The
enzyme was purified using different chromatography methods followed by
isoelectric focusing and SDS-PAGE. Enzyme activity was also assessed by
dopamine formation and CO; formation assays. The effect of AADC inhibitors
and protease inhibitors on purified D. immitis AADC activity was evaluated.
Results: The enzyme had a molecular mass of 48 kDa, a pl of 5.6 and had very
specific activity towards phenylalanine, tyrosine and tryptophan substrates. The
enzyme could catalyze formation of CO; from phenylalanine and dopamine
from L-dopa. The enzyme was susceptible to inhibition by Pefabloc™ and p-
chloromercuribenzoic acid but not to diisopropyl flurophosphate. The Ku of the
enzyme for H-Phe-AMC, H-Tyr-AMC and H-Trp-AMC were 32.1 UM, 35.1
MM and 29.1 uM, respectively.

Conclusion: Adults and larvae of D. immitis have an AADC, and the enzyme
is secreted by larval stages. AMC-conjugated aromatic amino acids, usually
used to assess protease activity, can be substrates for AADC. Protease activity
must be distinguished from AADC activity when using these substrates.

g_7_1 8 TWO-DIMENSIONAL PROTEIN AND  ANTIGEN
PROFILES OF TOXOPLASMA AND NEOSPORA

Heckeroth!, AR, Innes?, E.A., Buxton?, D. & Tenter', AM.
nstitut fiir Parasitologie, Tierirztliche Hochschule Hannover,
Biinteweg 17, D-30559 Hannover, Germany; Moredun Research

Institute, Pentlands Science Park, BusI! Loan, Edinburgh EH29 OPZ, UK

Background: Toxoplasma gondii and Neospora caninum are very closely
related phylogenetically and share a broad range of phenotypic characters. Both
parasites may infect a similar range of intermediate hosts in which they may be
transmitted congenitally. However, while congenital toxoplasmosis is known to
be of particular importance in humans, pigs and small ruminants, N. caninum is
now recognised as a major cause of abortion in cattle. Thus far, little is known
of the biological or immunological basis responsible for this difference.

Method: Here we used two-dimensional polyacrylamide gel electrophoresis to
examine the protein and antigen profiles of T. gondii and N. canirnum
tachyzoites which were grown using the same line of host ‘cells and culture
conditions. Proteins were first resolved on immobilised pH gradient gels, and
subsequently on SDS pore gradient gels under denaturing conditions. Gels were
stained with silver and analysed by densitometry. Consensus protein profiles
were constructed from the data derived from ten gels of each species obtained
by the same electrophoresis conditions.

Results and conclusion: Significant differences were revealed between the
protein profiles of T. gondii and N. caninum tachyzoites. While some protein
spots were shared by the two parasites, the majority of the protein spots
observed gave a specific pattern for either 7. gondii or N. caninum. These latter
spots will now be further evaluated by Western Blotting using polyclonal sera
obtained from sheep and cattle experimentally infected with either 7. gondii or
N. caninum. :
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9_7.1 9 GUT EXPRESSED PROTEINS WHICH CONFER
PROTECTION AGAINST HAEMONCHOSIS IN LAMBS
Knox, D.P., Skuce, P.J., Newlands, G.F., Redmond, D.L.,
Smith, S.K & Smith, W.D.

Moredun Research Institute, Pentlands Science Park, Bush Loan, Penicuik,
EH26 OPZ, United Kingdom.

Background: Lambs are significantly protected against haemonchosis
following vaccination with two distinct peptide complexes which are
expressed in the gut of the blood-feeding parasite stages and contain
significant peptidase activity. Here, we describe progress on the molecular
and functional definition of the peptides comprising these complexes.
Method: The protein complexes have been defined using SDS-PAGE, N-
terminal sequencing, peptidase activity determinations and lectin binding
properties. Antisera to the whole complexes and various subfractions have
been used to isolate lambda ZAP clones expressing cDNAs encoding
individual peptide components subsequent sequence analyses of which
have enabled functional identification. :

Results; H-gal-GP contains at least 3 distinct metallo endopeptidases, a
pepsinogen, a galectin and 2 peptides which may act as protease inhibitors.
TSBP are enriched for cysteine protease activity and this can be ascribed to
3 distinct cysteine protease gene products. The prominent peptide in TSBP
is a glutamate dehydrogenase homologue which does not contribute to
protection.

Conclusion: This work has provided an insight into potential function and
possible means for further fractionation which are necessary to facilitate
recombinant vaccine production.

g . 7 .21 CUTICULAR HYDROCARBON DIFFERENCE BETWEEN
CULICOIDES ARAKAWAE AND C. SCHULTZEI
Li Guoqing, Qin Zonghua and Lin Huihuan

Department of Veterinary Medicine, South China Agricultural University,

Guangzhou 510642, People’s Republic of China

Background: The utility of cuticular hydrocarbons in chemosystematic studies has been
demonstrated in mosquitoes. Our objective was to use cuticular hydrocarbons and lipids
to investigate specific and sexual diffe between C.arak and C.schultzei.
Method: C.arak: and C.schultzei were collected from a poultry farm in Guangzhou,
China. These midges vere divided into four populations according to species and sex.
Pooled samples of 60 midges from each population and three replicates per population,
were immersed in 1 ml of hexane two consecutive times for 3 min each. The combined
hexane extracts were then evaporated to dryness at 50 C and redissolved in 10 ml of
hexane, then two microliter of extracts were injected with a splitless injector into a gas
chromagraphy-mass spectrometry apparatus for analysis.

Results: C.arakawae and C.schultzei had similar spectrum of cuticular hydrocarbon and
lipid. Forty cuticular hydrocarbons and 11 cuticular lipids were identified. The cuticular
hydrocarbons consisted of 36 alkanes, 3 alkenes and 1 cycloalkane. The alkanes ranged
in length from 16 to 34 carbons. Of these n-pentacosane, n-heptacosane, n-octacosane, n-
nonacosane and tricontane differed significantly(p<0.01) between C.arakawae and
C.schulizei. Among the five alkanes C.arakawae and C.schultzel could also be
differentiated with principal components analysis. Of these 2,5-dimethyl-phenathene was
characteristic alkane of C. schultzei; 1-octod and (E)-3-ei were ch istic
atkanes of C. arakawae.

Conclusion: Cuticular hydrocarbons differ significantly between C.arakawae and C,
schultzei and therefore may be used as biochemical markers to differentiate the two species .

9_7_20 HAEMONCHUS CONTORTUS CYTOCHROME P450;

SUBSTRATE SPECIFICITY STUDIES

Kotze A. C.

CSIRO Animal Production, McMaster Laboratory,

Locked Bag 1 Delivery Centre, Blacktown, NSW 2148, Australia.
Background: Cytochrome P450 monooxygenases catalyse the oxidation of
endogenous and exogenous substrates, including steroids, fatty acids and drugs.
They are found in bacteria, fungi, plants, insects and vertebrates. They have
recently been detected in the nematode H. contortus, and the present paper
reports on efforts to characterise their substrate specificities and their potential
role in anthelmintic resistance.
Method: Microsomes prepared from adult and larval stages of H. contortus
were examined for their ability to catalyse a number of oxidation reactions. -
Activities were measured in a macrocyclic lactone (ML) -resistant and a
-susceptible isolate.
Results: Cytochrome P450 monooxygenase activities (epoxidation and
O-deethylation) are readily detectable in microsomes prepared from adult and
larval H. contortus. Peroxygenase activity supported by cumene hydroperoxide
is also detectable, however, the significance of this pathway in vivo is unknown.
Activities were equivalent in a ML-resistant and a -susceptible isolate.
No ecdysone 20-monooxygenase activity could be detected in microsomes
prepared from. various larval stages. ’
Conclusion: H. contortus possesses cytochrome P450 capable of a number of
monooxygenase and peroxygenase activities in vitro. Enzyme levels appear to
be equivalent in ML-resistant and -susceptible isolates. The low levels of
activity detected in adult nematodes means that extensive substrate specificity
studies will most likely need to await the generation of larger quantities of
cytochrome P450 protein using molecular expression systems.

g,7_22 Inhibition of trypanosome growth by classical
inhibitors of protein famesyliransferase.

lubega G.W., Kalete D, Ochola D.O.K and
Egwang 1.

1 Faculty of Veterinary Medicine, Makerere University, P.0. Box
7062, Kampala, Uganda.
2. Med Biotech Laboratories, P.O. Box 9364, Kampala, Uganda.

Protein prenylation or atltachment of a prenyl group such as famesyl to
certain eukaryotic cell proteins by protein prenyltransferase is required for the
functioning of a number of cellular processes including signal transduction. Protein
prenylation is a recently discovered post-translational modification that occurs in
many eukaryotic cells. The three structural classes of protein prenylation that have
been identified are c-terminal famesyltranstation (15-carbon isoprenoid) and c-
terminal geranylgeranylation (20-carbon isoprenoid) and c-terminal
digerenylgeranylation. We studied the effect of classical inhibitors of protein
famesyltransferase on trypanosome growth in culture and on the purified enzyme.
Some of the inhibitors substantially retarded trypanosome cell growth and the
famesylation activity of the purified enzyme in vitro. Our studies suggest that protein
famesyMtransterase is a potential target for the development of novel drugs against
trypanosomiasis.

Acknowledgment: This investigation received financial support from the UNDP/World
Bank/WHO Special Programme for Research and Training in Tropical Diseases

(TDR).
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g_7_23 INTESTINAL GLYCOPROTEINS FROM
HAEMONCHUS LONGISTIPES AND H.PLACEI
Munn', EA, Rocha’, J,, Smith!, T.S., Chollet?, J-Y. &
Cabaret’, J.
;The Babraham Institute, Babraham, Cambridge, CB2 4AT, UK;
Direction des Services Vétérinaires, 68000 Colmar, France; JINRA
Station de Parasitologie, 37380 Nouzilly, France.
Background: The intestinal microvillar membrane of the parasitic stages
of Haemonchus contortus is a rich source of hidden antigens, such as the
membrane aminopeptidase H11, useful in vaccination against this
nematode Different populations of H. confortus may have different genetic
characteristics resulting in antigenic variation in these proteins. It is unlikely
that the variation would be greater than that between species, 5o to assess
the extent of possible variation we analysed cross-reactions with the closely
related H.placei and the more distant H.longistipes.
Methods: Detergent extracts of washed endotube-brush border
preparations from each species were i) fractionated by chromatography
and SDS-PAGE and the binding of peptide and carbohydrate epitope-
specific antibodies determined on blots, ii) assayed for aminopeptidase A
and M activities and the effect of anti-H11 antisera determined.
Results: The detergent extracts of H. longistipes and H. placei each
yielded SDS-PAGE patterns and contained membrane aminopeptidase
activities comparable to those of H. confortus. Antibodies to gut surface
proteins from H. contortus cross-reacted strongly with those from the other
species and anti-H11 antibodies inhibited the aminopeptidase activity.
Conclusions: Any genetic (strain) variation within H.confortus is unlikely
to be sufficient for evasion of vaccination-induced antibodies. The H11-
based vaccine is potentially effective against all species of Haemonchus.

g7_25 CYTOCHROME OXIDASE I GENE IN LARVAE OF
OESTRIDAE FAMILY CAUSING MYIASIS: A
PRELIMINARY APPROACH).
Otranto D.}, Tarsitano E., Giangaspero A2

'Department of Health and Animal Welfare. Faculty of Veterinary Medicine;
University of Bari, Italy; ? Institute of Infectious Disease. Faculty of Veterinary
Medicine; University of Teramo, Italy

Background: In the past few years mitochondrial DNA (mtDNA) has been
commonly employed as a molecular marker for evaluating intergenomic
heterogenicity and phylogenetic studies in insect populations. Cytochrome
oxidase I gene (COI) of many insects (Order Ortoptera, Diptera, Hymenoptera,
Lepidoptera) and some arachnida, were characterized by using preserved
primers. The aim of this paper is to obtain more information concerning the
most diffused larvae of the Oestridae family causing myiasis (Gasterophilus
spp., Oestrus ovis, Hypoderma bovis, H. lineatum, Przhevalskiana silenus) to
investigate the taxonomic relationship in this group.

Method: The DNA of third instar larvae of Hypoderma bovis, H. lineatum,
(bovine hypodermosis), Przhevalskiana silenrus (goat warble fly infestation),
Gasterophilus spp. (equine gasterophilosis) and Oestrus ovis (oestrosis) was
extracted. PCR was prepared by using 5 primers (UEA1, UEA3, UEAS, UEAS
UEAI0) in different combinations. .

Results After optimization of the PCR set-up the reaction performed with the
above mentioned primer combination produced different molecular weight
bands for each primer combination as described in the bibliography.
Conclusion The results obtained represent an advance in the detection of
specific sequences of the larval genomes causing the most important myiasis;
sequencing and comparing the amplification profiles with others of other
families causing myiasis (Calliphoridae and Sarcophagidae) will allow us to
identify the origin of the parasitic behaviour and the taxonomic relationships
among the diptera causing myiasis.

g_7_24 MONOCLONAL ANTIBODIES AGAINST NEOSPORA
CANINUM TACHYZOITES: CHARACTERIZATION
OF ANTIGEN FOR INVASION INTO HOST CELLS
Nishikawa'2.Y..Xuan' X., Nagasawa' ,H.,Igarashi',l.,
Fujisaki' K.,Otsuka’ H. and Mikami',T.
! The Research Center for Protozoan Molecular Immunology, Obihiro
University, Inadacho, Obihiro, Hokkaido 080-8555, Japan.
2 Department of Global Agricultural Science, The University of Tokyo, Yayoi
1-1-1, Bunkyo-ku. Tokyo 113-0032, Japan.
Backgrovnd: Neospora caninum (N. cantinum) is an apicomplexan parasite
that was originally identilied as an etiological agent of neurological diseases
in dogs and has subsequently been found 1o associate with abortions in dairy
cattle. The surface proteins of N. caninum are prime candidates for mediating
adhesion and invasion info host cells by a receptor-ligand system which is
most likely based on protein-protein interactions. The aim of this study is to
produce monoclonal antibodies (MAbs) against N. caninum and to identify
the antigen which might play a crucial role during invasion into host cells.
Method and Results: Hybridoma-producing MAb against N. cuninum
tachyzoites was produced from splenocytes of infected BALB/c mouse.
Confocal laser microscopic study showed that antigens recognized by these
MAbs were located on not only the surface, but also the inside or the apical
end of the parasite. Some MAbs, which recognized 70, 42 and 36 kDa
proteins of the parasite, significantly inhibited the invasion of the parasites in
vitro. The MAbs. which recognized 42 and 36 kDa proteins of the parasite.
reacted with Nc-p43 and Nc-p36 expressed by vaccinia virus and E. coli,
respectively.
Conclusion: These results suggested that 70 kDa protein, Nc-p43 and Nc-
p36 were involved in the entry of the parasite into host cells in vitro.

g.7.26 GENETIC VARIABILITY IN SUSCEPTIBLE AND
RESISTANT OESOPHAGOSTOMUM LINES

Snabel, V.2, Bjern, H.?, Nansen, P.?, Virady, M.!

'Parasitological Institute, Slovak Academy of Sciences, Hlinkova 3, 04001
Kosice, Slovak Republic

*Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark
Purpose: During the selection for resistance, quantitative changes in the
population gene pool usually occur. To obtain more information about these
processes, the population genetic structure of Oesophagostomum dentatum (Od)
and O. quadrispinulatum (Oq) lines susceptible and resistant to anthelmintics
(levamisole, pyrantel, flubendazole) were analysed using ailozyme analysis.
Method: Isoelectrofocusing technique was used to investigate a gene
composition of adult worms. LKB Ampholine of pH 4.0-6.5 was added to the
polyacrylamide gel solution. The polymorphic Mpi locus which codes for
mannose-phosphate isomerase enzyme (MPI, EC 5.3.1.8) was found to be
suitable for scoring genotypes.

Results: Significant changes in gene frequencies have been observed in resistant
and susceptible lines. In resistant isolates, allele 100 decreased frequency whereas
allele 104 occurred more frequently when compared to susceptible populations.
For the flubendazole-resistant line GIBZ, a unique allele 97 was recorded and
thus can be associated with the resistance status. Heterozygous genotypes have
been almost exclusively possessed by females (1.2% in males vs. 54.3% in
females).

Conclusion: Based on the data obtained, the Mpi locus seems to be involved in
the acquisition of resistance. Resulting genotypes suggest that a recessive form
of resistance appears to predominate in the Oesophagostomum isolates
examined.
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g.7.27 GLUTATHIONE-S-TRANSFERASES FROM

TELADORSAGIA CIRCUMCINCTA

Young, C.I.." Tait, A’ and Brophy, P.M.2

'Department of Veterinary Parasitology, University of Glasgow,
Glasgow, G61 1QH, UK
’Institute of Biological Sciences, University of Wales, Aberystwyth, SY23 3DA,
[JK .
Background: Glutahione-S-Transferases (GSTs) are one of a number of
enzymes that are believed to be involved in parasite defence against host
immune attack. GSTs are thought to detoxify lipid peroxidation products
arising from free radical attack in response by the host to the parasite. As a
result they have been identified as potential targets for chemotherapy and
immunotherapy. :

Native GST subunits are normally found as dimers and vary in size from

23-26 kDa. In mammals GSTs exist as isoenzymes and are grouped into 4
families, alpha, mu, pi and theta, however, structural and biochemical analyses
of parasite GSTs to date, indicate that these enzymes don't fit into any one of
the mammalian classes.
Method: In this study native GSTs have been purified from whole worm
extracts of adult Teladorsagia circumcincta by affinity chromatography using
glutathione agarose. Purified GSTs have been analysed by SDS-PAGE,
NEPHGE and immunoblotting.
Results: Specific activities of the GSTs purified from 7. circumcincta have
been determined and 2 isoenzymes have been identified with a molecular weight
of 24 kDa which are recognised strongly by anti Heligmosomoides polygyrus
GST antisera. The 2 isoenzymes of GST identified have very similar molecular
weights and isoelectric points.
Acknowledgements: We wish to thank Dr D.P. Knox, Moredun Research
Institute, Edinburgh for generous supply of parasite material.

9.7_29 EVALUATION OF METHODS FOR THE DIAGNOSIS

OF TRITRICHOMONOSIS IN CATTLE

Felleisen, R.S.J,, Schmid-Lambelet, N. & Gottstein, B.

Institute of Parasitology, University of Bern, Linggass-Str. 122,

CH-3012 Bern, Switzerland
Tritrichomonas foetus is the causative agent of tritrichomonosis, a sexually
transmitted disease leading to infertility and abortion in cattle. Several methods
for the detection of bovine T. foetus infection in routine diagnostics are available,
(i) Parasitological methods are involving microscopial examination of samples
directly or after in vitro cultivation e.g. in the commercialized InPouch™TF test
(Biomed Diagrostics). (ii) Two different molecular diagnostic tests based upon
the polymerase chain reaction (PCR) have been independently established which
are targeting different parasite sequences. A PCR test recently developped in our
laboratory (TFR-PCR) is using primers derived from the rRNA gene unit of T,
foetus, another PCR test (TF-PCR) is directed to a T, foetus gene probe
sequence. We determined the performance characteristics of these two tests using
diagnostic and clinical samples, and compared them with in vitro cultivation.
Methodical sensitivity of the InPouch™TF test was very much dependent on the
sample composition, i.e. presence of preputial washings or vaginal secretions,
and on the 7. foetus isolate inoculated. The same variability was observed with
several T. suis strains studied. Furthermore, the in vitro cultivation was not
selective for tritrichomonads, but supported the growth of other trichomonadid
organisms. The in vitro cultivation technique was comparatively assessed with
the two PCR assays with diagnostic substrates obtained by routinely applied
sampling techniques. Methodical sensitivity of both PCR assays principally is
comparably high. However, the TF-PCR was more frequently hampered by
unspecific amplicons when using diagnostic and clinical samples as a substrate,
In conclusion, the InPouch™TF test is suitable for routine diagnostic in vitro
cultivation allowing the direct etiological proof for the presence of the parasite. Its
methodical sensitivity, however, seems to be limited and much dependent on the
biological sample composition. Both PCR assays may be applied as confirmation
test for culture sediments, and are also suitable as a screening test for T. foetus.
However, the TF-PCR potentially may cause difficulties in daily diagnostic
routine. In contrast, the TFR-PCR exhibited a good diagnostic performance, and
we suggest to further evaluate it for routine veterinary diagnostic application,

Q.7.28 DIFFERENCES IN THE ITS-2 AND GENUS-SPECIFIC
PCR FOR THE DIFFERENTIATION OF EGGS OR
LARVAE FROM GI NEMATODES OF RUMINANTS
Epe, C, Heise, M. & Schnieder, T.

Institute of Parasitology, Hannover School of Veterinary Medicine, Buenteweg
17, D-30559 Hannover, Germany .
Genetic differences in the nucleotide sequence of the second internal
transcribed spacers (ITS-2) among Trichostrongylus axei, T. cqubrifon.nis,
Ostertagia ostertagi, Cooperia oncophora, C. punctata, Nematodirus
helvetianus, N. filicollis and Haemonchus contortus are described. .The ITS-
2 sequences of the 8 species ranged between 230 and 241 bp in length.
Sequence similarities between the different genera varied between 60% and
80%. Identities between the different species within a genus varied between
99% for C. oncophora and C. punctata, 95% for T. axei and
T.colubriformis, and 89% for N. helvetianus and N. filicollis. The ITS-2
sequences proved to be useful for species differentiation. Except for the
species of Cooperia (2.07% intraspecific variations for C oncophora a.n'd
0.83% for C. punciata) the degree of intraspecific variations (N. filicollis
0.85%, T. col. 1.26%, T. axei 1.27%, H. contortus 2.60%, 0.‘osteriagi and
N. helvetianus no variation) was markedly lower than the interspecific
variations allowing a reliable differentiation within the ITS-2 region between
single species. ’

Using, sequences of the ribosomal second internat transc.:ribed spacer (ITS2)
PCR primers were designed for the differentiation Single eggs or lalzvae
from faeces could be differentiated without previous DNA extraction.
Quantification of the PCR result proved to be difficult as the DNA content of
eggs varied considerably between eggs from fresh or 24 h old faeces.

9.7_30 SPECIES-SPECIFIC AMPLIFICATION BY PCR OF
RIBOSOMAL DNA FROM SOME EQUINE STRONGYLES
Hung, G.-C., Gasser, R.B., Beveridge, I. & Chilton, N. B.

Department of Veterinary Science, The University of Melbourne, 250 Princes
Highway, Werribee, Victoria 3030, Australia.
The first and second internal transcribed spacers (ITS-1 and ITS-2) sequences of
28 morphologically-defined species of horse strongyle were characterised, and
specific oligonucleotide primers were designed based on the nucleotide differences
for some species. Utilizing these primers, a PCR approach was developed for the
specific ampliﬁcation of ribosomal DNA of §. vulgaris, Cy. catinatum, Cec.
nassatus, Cs. longibursatus and Cs. goldi. The method allowed the species-specific
amplification of parasite DNA derived from faecal samples and/or copro-cultures,
demonstrating the potential of the approach for the diagnosis of equine
strongyloidosis. The establishment of this PCR assay also has implications for
studying the biology and epidemiology of equine strongyles and anthelmintic
resistance using faecal egg count reduction tests.

Supported through grants from the Australian Research Council and the
Rural Industries Research and Development Corporation.
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9_7_32 DISCRIMINATION OF ANAPLASMA MARGINALE AND
BABESIA DIVERGENS INFECTIONS BY PCR
Baumgartner, W., Pernthaner, A.

IInd Medical Clinic for Ditactyles, University of Veterinary Medicine,
Veterindrplatz 1, A-1210 Vienna, Austria .

Background: Infections with the tick borne blood parasite B. divergens occur
occasionally among cattle in certain parts of Lower Austria and Styria. These
areas also have a history of infections with A. marginale, a tick borne
rickettsial pathogen that infects erythrocytes. Diagnosis relies widely on
examination of Giemsa stained blood smears, however, low levels of
parasitaemia often remain undetected.

Method: Based on the published sequences of the B. divergens specific
rhoptry associated protein-1 (rap-1) gene and the major surface protein 5
(MSP-5) gene which is present on all subspecies of A. marginale we
developed a PCR assay for both pathogens. We intended to used the PCR
assay to identify latently or chronically infected cattle. Measuring the product
size and comparison with a known positive control tested specificity.
Sensitivity of both PCR assays was determined by using ten-fold dilutions of
infected erythrocytes in normal blood. . '
Results: For both pathogens sensitivity was as low as 1.2x10° to 1.2x10*
infected erythrocytes/ml blood. So far one B. divergens infected cow has been
identified. 65 healthy cows from an area with a history of anaplasmosis did
not show a MSP-5 amplicon.

Conclusion: In vitro low levels of parasitaemia can be detected. Further
testing of field samples is indicated for a final evaluation.
Acknowledgement: This work was kindly supported by a
Bundesministerium fuer Gesundheit und Umweltschutz.

g.7.34  THE SYSTEMATICS OF EQUINE STRONGYLES
BASED ON RDNA SEQUENCE DATA

Hungl, G.-C., Gasser], R B., Beveridge!, I. & Chilton!, N.B.

Department of Veterinary Sciences, University of Melbourne, 250 Princes
Highway, Werribee, Victoria 3030, Australia.

Background: Different hypotheses have been proposed for the evolutionary
relationships of strongylid nematodes of horses based on morphological
characters. Therefore, sequences of the two rDNA internal transcribed spacers
were determined for 30 species of equine strongyle in order to examine questions
relating to their systematics (taxonomy & phylogenetic relationships).

Methods: Sequence data for the two spacers were analysed, either separately or
combined, using four different tree-building methods. As the length of the ITS-2
varied among species, a secondary structure model was constructed to provide a
more reliable alignment of the sequences.

Results: The 12 trees derived from the different analytical methods had a similar
topology. Phylogenetic analyses of the molecular data provided support for the
hypothesis that genera with large subglobular buccal capsules are ancestral to
genera with small cylindrical buccal capsules. However, the sequence data did not
provide support for the current division of the two subfamilies (based on
morphological characters), as some species within the Strongylinae always
clustered with species of the Cyathostominae. Moreover, the sequence data failed
to provide support for the grouping of some cyathostomes into different genera.
Conclusions: The molecular data obtained in this study indicate that the
systematics of this important group of parasitic nematodes, as it currently stands,
may be inappropriate. The tDNA sequence data, in combination with
morphological data, provides the basis on which to re-examine the taxonomic
framework and the phylogenetic relationships of equine strongyles.

9_7_33 Detection of viscral leishmaniosis in Reservoir by PCR in Iran
Zariffard MR, GhadersohiA

Visceral leishmaniasis (kala -azar) is one of the vector born disease
in Iran. Canines are the reservoir of parasite. The disease is
transmitted fromthe reservoir by sandflies bite to human ‘and dogs
and spread through the body. via the lymphatic system. In the light
of this situation recognition of reservair of disease is fundomental to
control of disease in any contral program, In this study we used a
highly sensitive PCR assay for the detection of lishmania DNA in
lymph node, bone marrow aspirates and blood samples from 80
dogs obtained from endemic areas of Iran. leishmania DNA was
detected in the blood and lymph node of 20 out of 80 (25%) dogs.
The PCR results were confirmed by conventional methods. it was
found that under optimal condition the PCR assay is fast,
reproducible, and more convenient and sensitive method for the
detection of leishmane in the resorvoir animals.

9_7_35 DEFINITION OF MICROSATELLITE VARIABILITY
IN THE ITS-2 PRE-rRNA OF PORCINE
LUNGWORMS
Conole, J.C.!, Chilton, N.B.1, Zhu, X.Q.}, Hung, G.C.},
Jarvis, T2 & Gasser, R.B.!
Department of Veterinary Science!, University of Melbourne, Werribee,
Australia
Department of Parasitology?, Estonian Agricultural University, Tartu,
Estonia
The aim of this study was to analyse sequence variation in the second internal
transcribed spacer (ITS-2) of ribosomal DNA within individuals representing
three species of Metastrongylus and to relate this variation to the predicted
secondary structure of the pre-rRNA for this spacer. The ITS-2 (470-550bp)
was amplified by PCR from individuals of M. elongata, M. pydendotectus and
M. salmi and subjected directly to single-strand conformation polymorphism
(SSCP) analysis. For individual taxa, representativg bands were excised,
reamplified by PCR and subjected to direct sequencing. For all three taxa,
intraindividual variability in the ITS-2 was significantly higher than for any
bursate nematode thus far examined, and was related to the presence of six
microsatellites. The following variable microsatellites were defined: (TG)g and
(TCG)4.s in M. elongata; (TG)y, (TCG)4.27, (TA)s.s and (TACA)24 in M
pudendotectus; and (A)g.s, (TG)7, (TCG)7.15 and (TATG)24 in, M. salmi. .
Excluding the variable regions, interspecific differences were estimated at 2-
22%. The microsatellites related to specific stem or loop regions of the predicted
ITS-2 pre-rRNA secondary structure. For example, the microsatellite (TG)n
formed part of a stem and interspecific differences occurred with compensatory
base changes to maintain the stem structure. The results suggest that s[npped-
strand mispairing contributes to ITS-2 variability under structural constraint as a:
consequence of microsatellite location in the pre-rRNA.
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9_7.36 CHARACTERISATION OF A GRA 2 HOMOLOGUE IN
NEOSPORA CANINUM.
Atkinson, R., Balu, S., Ryce, C., Harper, P.A.W. & Ellis, J.T
Molecular Parasitology Unit, University of Technology,
Sydney, Westbourne St., Gore Hill, NSW 2065, Australia.
Background: The isolation of genes coding for antigens of N. caninum was
attempted by immunoscreening a cDNA expression library constructed in
Escherichia coli. :
Method: cDNA was synthesised from mRNA of in-vitro cultured
tachyzoites of N. caninum (NC-Liverpool) ~and cloned into the
bacteriophage expression vector lambda ZAP; packaged into viable phage
and plated for single plague forming units on E.coli. The cDNA library was
screened with preabsorbed bovine anti-Neospora antisera previously
characterised by ‘IFAT and western blotting. Northern blotting, PCR and
DNA sequencing were performed using standard procedures.
Results: One clone isolated shared protein homology (from data base
searching) to Gra2 of T. gondii, while several other clones possessed
sequence similarity to uncharacterised ESTs of T. gondii. Northern blotting
showed the GRA 2 homologue was expressed in cultured N. caninum
tachyzoites as a single transcript approx. 1300 bases in length. The gene
was isolated from genomic DNA and sequenced. It contained 2 exons and a
single intron and the sequence was identical in 2 strains of N. caninum (NC-
Liverpool and NC-SweB1).
Conclusion: Clones coding for antigens of N. caninum have been isolated
from a cDNA expression library and one clone (a GRA 2 homologue)
characterised in detail. The structure and expression of this gene is similar to
that described for T. gondii, providing further evidence which supports the
hypothesis that these two taxa evolved from a common ancestor.

9_7_38 Cryptosporidium parvum classification following heterologous
host transmission

M.Giles 12, KA.Webster', TM Jackson' JA.Green', J.Catchpole' DC

Warhurst? 'CVL VLA Addlestone KT15 3NB. * LSHTM London.
Background: Cryptosporidium parvum is the species most frequently cited
as the cause of clinical cryptosporidiosis in Man and domesticated mammals.
It’s now accepted that at Jeast two different genotypes of C.parvum exist (type 1
from human, type 2 from animal and humian origin) and suggestions are being
made that they are two distinct species. The aim was to determine whether
pathogenic strains of C parvum isolated from human infections are the same as,
and can be maintained in farm animals, and identify molecular markers to aid
epidemiological studies.
Method:C.parvum isolates were genotyped using PCR of the COWP, DHFR
and TRAP-CI genes and a characteristic fingerprint of the isolate produced
using a protozoan specific lower eukaryote typing system, before and after
transmission. Different fingerprints have been examined, and a genetic
database established to assess if any DNA fingerprint changes occur associated
with passage in heterologous hosts, and used to identify stable molecular
markers associated with species, genotype, host, geographical area etc. Human
isolates including genotype 2, mixed genotype 1 and 2, and genotype 1 have
been passaged in calves and lambs. :
Results: Studies so far indicate that only isolates of genotype 2 or containing
genotype 2 can establish an infection.
Conclusion: The genotype is a probable indicator of transmission potential.
Molecular classification shows some major markers within the fingerprints are
maintained following transmission and infection of heterologous hosts.
Fingerprints of different isolates of C.parvum share markers not seen with
other protozoan parasites. Genotype specific markers may distinguish between
typeland 2.

9_7_ 37 COMPARATIVE GENETIC ANALYSIS OF
TRICHOMONADS OF VETERINARY IMPORTANCE

Felleisen, R.S.J. & Gottstein, B.

Institute of Parasitology, University of Bern, Langgass-Str. 122,

CH-3012 Bern, Switzerland
Two species of the genus Tritrichomonas represent parasites of veterinary
importance. T. foetus is the causative agent of bovine tritrichomonosis, a
primarily sexually transmitted disease which may result in problems of infertility
and abortion in cattle. T. suis can be found in the nasal cavity and digestive tract
of pigs, however, it is regarded to exhibit only low pathogenicity for this host.
Based upon cross infection experiments and biochemical characteristics it was
hypothesized that T. foetus and T. suis represent the same species.
We tackled this open question by two different molecular biological approaches.
(i) The 5.8S rRNA gene and the flanking internal transcribed spacer regions
(ITS1 and ITS 2) of different isolates of the two species in question were
amplified by PCR and subcloned. Subsequently, sequence analysis of the cloned
fragments was used to compare the parasite isolates. All T. foetus and T. suis
isolates had identical sequences thus exhibiting an extremly high degree of
homogeneity. In contrast, different species of the genus Trichomonas which
were used as an outgroup shared more diversity. (ii) Furthermore, same isolates
were assessed by the RAPD (random amplified polymorphic DNA) technique.
Using this method with 20 different primers, all T. foetus and T. suis isolates
resulted in identical genomic fingerprints. In contrast, the species T. mobilensis,
an intestinal parasite from the squirrel monkey,which was used for comparison is
genetically distinct and can be clearly discriminated from the other
tritrichomonads. :
Consequently, the results obtained with both molecular methods argue against
the separation of the tritrichomonads from cattle and swine on the species level,
and support a future revision of the taxonomic classification in the genus
Tritrichomonas.

9_7_39 HOST SPECIFICITY, PATHOGENESIS AND
MOLECULAR CLASSIFICATION OF GIARDIA
SPECIES.
Goddard, P. and Catchpole, J.

Veterinary Laboratories'Agency, New Haw, Addlestone, Surrey, UK.
Background: Enteric flagellates of the genus Giardia are the most
commonly reported protozoan parasites in man worldwide. The role
that livestock and companion animals may play in the potential
zoonotic spread of Giardiasis is subject to much controversy and
widespread investigation.

Method: Characteristic DNA fingerprints for both human and animal
isolates were produced using a protozoan-specific lower eukaryote
typing system. The subsequent effects that passage through
heterologous hosts had on specific molecular markers within these
fingerprints was then examined. .

Results: Although host-specific markers were evident in many of the
isolates so far investigated, a high degree of heterogeneity was
observed within many of these host groups. Additionally, many of the
isolates demonstrated a highly specific host range.
Conclusions:These preliminary findings highlight the benefits that
such a typing system may have on our understanding of prevalence,
pathogenicity and host specificity of Giardia isolates.
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9,7_40 TELADORSAGIA CIRCUMCINCTA SPECIES COMPLEX IN
GOATS
Leignel, _\_/.', Cabaret, J.! & Humbert J F?
1: INRA, Station P.A.P., 37380 Nouzilly, France.
2: INRA, Station S.H.L., 74203 Thonon, France.
Background: Using isozymes, we have previously studied the genetic structure of
different populations of T. circumcincta, a frequent nematode parasite found in
French goats and sheep. A very strong deficiency in heterozygote was observed at
the Malate dehydrogenase locus (MDH-2). Morphological studies and
experimental infection of goats and sheep have clearly shown the existence of two
lines of T. circumcincta, one adapted to goat, and another one adapted to sheep
and goats. Other deficiencies in heterozygotes in other isozymes did suggest that
there was a complex of species or semi-species. In the present study, using
molecular biology techniques, we evaluated the level of differentiation between
these two lineages. We also investigated other putative genetic entities in this
complex on a larger sampling area.
Methods: In parallel to isozyme characterization we have studied the
polymorphism of three genes: the ND4 gene of the mtDNA, the B-tubulin gene
(nuclear DNA) and the ITS-2 of the ribosomat DNA.
Results: Firstly, we characterised 907 males of T. circumcincta originating from
9 goats farms by allozyme studies at the MDH-2 locus which permitted to
distinguish goat and sheep lines. Secondly, the polymorphism of the B-tubulin
gene was studied on 190 of these parasites and the one of the ITS-2 on 32 worms.
These three approachs clearly showed the existence of 2 distinct genetic entities
(species) that corresponded to the two lineages observed by the morphology and
infestation essays. Finally, a third molecular study on the variability of the ND4
gene (70 males) has shown the presence of one additional entity to the two other
previously defined, which must be more characterized.
Conclusion: Undertaken works revealed the existence of several genetic distinct
entities within T. circumcincta.

9_7.42 Title: VARIATION IN ACQUIRED IMMUNITY OF WEST
AFRICAN DWARF (WAD) GOATS TO EXPERIMENTAL
HAEMONCHUS CONTORTUS INFECTIONS .
Authors: Chiejina, SN., Fakae, BB., Nnadi, PA., Behnke, JM.and
Wakelin, D

Address: Faculty of Veterinary Medicine University of Nigeria, Nsukka, Nigeria

and School of Biological Sciences, University of Nottingham, University Park,

Nottingham NG7 2RD, UK.

Background: Immunogenetic aspects of gastrointestinal nematode infections of

ruminants are important and growing areas of research into alternative strategies

for the control of caprine and ovine parasitic gastro-enteritis, aimed at selective
breeding of parasite resistant genotypes. This field of research has received little
attention in many countries in the humid tropics, such as Nigeria, where

Haemonchosis poses a serious threat to profitable production of small ruminants in

intensive and semi-intensive systems of production.

Method: Variations in acquired immunity and host resilience to experimental H .

contortus (Hc.) infections and the immunological correlates of infection were

studied in Nigérian WAD goats in order to assess the possible existence of He -
resistant genotypes in this trypanotolerant breed of goat.

Results: The results showed that most 7 - 8 month-old WAD kids are capable of

developing good acquired resistance to primary infection with either 2000 or 5000

L3 of He. This level of primary exposure to infection elicited significant (z =

2,952, P' = 0.002) resistance to challenge with 5000 L3 given on D35 after

infection, but the immunised challenged goats were generally unable to reject a

substantial proportion of their persisting adult worms from the immunising

infection. The development of the latter worms were however retarded and their
growth stunted, more so in female than in male worms. These responses were
subject to considerable individual variation. Faecal egg counts (FEC), eosinohilia,

PCV, body weight and parasite-specific serum IgG responses also showed marked

within - and between - group variability, and there were no consistent associations

between any of these nor with parasite burdens

Conclusion: Overall, our results especially worm burdens and FEC, suggest that

resistant genotypes exist among the Nigerian WAD goat population.

g 7 .41 Effects of drug selection and inbreeding on the genetic
* diversity of the parasitic nematode Haemonchus
contortus
Roos,M.H., Otsen, M., Hoekstra, R., Veenstra, J., Plas, M.E. & Lenstra,
JH.
Department of Molecular Recognition, Institute for Animal Science and Health
(ID-DLO), P.O. box 65, 8200 AB Lelystad, The Netherlands and Institute of
Infectious Diseases and Immunology, University of Utrecht, P.O. box 80.165,
3508 TD Utrecht, The Netherlands.

Changes in the genome of the sheep parasitic nematode Haemonchus contortus
were studied during selection for drug resistance and during inbreeding. We
used amplified fragment length polymorphism (AFLP) analysis to analyse the
genetic variation during consecutive tevels of benzimidazote resistance,
{evamisole resistance and inbreeding. The drug resistant and inbred
populations were selected and bred in our own fascilities. it appeared that the
Haemonchus contortus genome is extremely variable. Selection for resistance to
both drugs had only little effect on the heterogeneity of the genome. Two
inbred strains were bred to a homozygosity of about 90% and inbreeding
clearly decreased the genetic diversity.

NATURAL GASTROINTESTINAL PARASITE
INFECTION IN CORRIEDALE AND CRIOULA SHEEP
Bricarello!, P.A., Borba?, M.F., Gennaii’ SM., Vaz2, CM.S.L.,
Echevarria®, F.A.M.

9.7.43

{-Faculdade de Medicina Veterindria, Universidade Federal do Rio Grande do
Sul. Av. Bento Gongalves, 9090. Porto Alegre - RS, Brazil. 91540-000.
2-Embrapa, Pecudria Sul, BR 153, Km 595. Bagé - RS, Brazil. 96400-970.
3-Faculdade de Medicina Veterindria, USP, S#io Paulo - Brazil. 05508-000.
Background: The gastrointestinal parasites are a major cause of economic
loss in sheep throughout the world. Among them, it must be emphasised
Haemonchus confortus in tropical, subtropical and temperate regions, during
the warm and wet summers. In Rio Grande do Sul State, Brazil, high-grade of
worm resistance is present and alternative methods are required for nematode
control, such as resistant breeds utilisation. The present research sought to
compare two sheep breeds regarding resistance to endoparasites: Crioula
Lanada (a local breed) and Corriedale. Method: During nine weeks, fifteen
pos-weaning lambs that were maintained in a grazing area and monitored
through Faecal Eggs Counts (FEC), Packed Cells Volume (PCV), total serum
protein and albumin levels. After this period, eight animals from each breed
were slaughtered for worm burden evaluated. Results: The faecal cultures
showed the predominance of H. contortus through the trial. The regional
breed, Criouln, presented significantly lower FEC and higher PCV and serum
protein and albumin. The Corriedale group was hypoalbuminaemic and
hypoproteinaemic at the end of the experiment. At necropsy, Crioula sheep
ed lower adult worm burden 376 (70-1190) than Corriedale 2391 (370-
6330) (p<0.01). Conclusion; The results suggest that the local breed, Crioula
Lanada, can offer an effective aliernative for sheep helminth - control
Acknowledgement: To CNPq and Embrapa for financial support.
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9_7_44 GENETIC RESISTANCE TO HELMINTHS IN TRADITIONAL
HUSBANDRY SYSTEM IN SENEGAL
Gruner', L, Clément?, V., Bouix?, J., Tillard®, E., Baker®, R.L.
'Institut National de la Recherche Agronomique, Station de Pathologie
Aviaire et de Parasitologie, 37380 Nouzilly,. France. “INRA, Station
d’ Amélioration Génétique des Animaux, 31326 Castanet-Tolosan, France.
3 CIRAD, Département Elevage, 97510 S' Pierre, La Réunion.
“International Livestock Research Institute, PO Box 30709, Nairobi, Kenya.

Background : In tropical areas, severe. damages in small ruminants are due to
nematode parasites, so the use of resistant breeds- or individuals could contribute
to limit their effect. The genetic parameters have been estimated in experimental
farms or large flocks, but never in traditional husbandry system with its
difficulties. This is the aim of this study conducted on local breeds of sheep and
goats in Senegal. . i
Methods : Faecal egg count (FEC) and packed cell volume (PCV) were measured
in 1 to 5 ewes or goats and in their offspring from 140 flocks during the rainy
season, three times for FEC and twice for PCV, this two successive years. The
heritability and the repeatability were estimated using an animal model.

Results : Within-year estimates of repeatability were 0.19 for FEC and 0.27 for
PCV. They were lower between years : 0.12 for FEC and 0.21 for PCV. The
estimation of the heritability was difficult because the existence of a non genetic
effect either between the dam and her offspring or between animals of the same
flock due to the environment shared by animals when grazing. Estimates of the
heritability were generally low for two traits. -

Conclusion : The pedigree structure and the small size of the flocks were
constraints to evaluate the part of variance of genetic origin in resistance
mechanisms.

9_7_46 EVOLUTION OF 2 LINES OF HAEMONCHUS CONTORTUS
BRED ON SUSCEPTIBLE OR RESISTANT LAMBS.

Saulai'? . M. Aumont' , G., Hostache' , G., Cabaret? .

'INRA, Unité de Recherches Zootechniques, Domaine Duclos, 97170 Petit Bourg,
Guadeloupe (F.W.L), 2INRA, Pathologie Aviaire et Parasitologie, 37 380 Nouzilly
(France).

Background: Haemonchus contortus is a very adaptative parasite and breeding
for resistance in small ruminants could induce a new selective pressure for the
parasite. In order to investigate the response of this parasite to the host immune
status, we allowed 2 parasite populations-to evolve in 2 host environments.
Methods: Black Belly female lambs of 6 months old were allocated into 2 groups:
a) Susceptible (n=12) lambs immunosupressed with a corticoid 3 days before
infection (I) ; b) Resistant (n=12): lambs preliminary infected (PI) 6 weeks before
L. 13 500 L3 were given in 3 occasions for PI and 1 dose of 5 000 L3 was given
once for L. This experimental design was repeated for 9 parasite generations. The
parasite fitness was estimated for 4 out of the 9 generations

Results: The eosinophil response always showed that 2 host environments were
really created. The development rate of L3 into adults, the fitness index (No of L3
produced per day /No L3 used to infect lambs), and the prolificity were estimated.
The significant differences between the 2 groups were 28 %, 660 and 1 800
eggs/female/day, respectively. Significant differences in the duration of the
prepatent period between the 2 groups were 3 days and 10 days at the generation 3
and 9 respectively. All the values of the traits seemed to diminish during
acclimation in laboratory. o

Conclusion: The two H. contortus populations had actually evolved in two
different host environments and worm phenotypic differences were recorded.

9_7_45 GENETIC RESILIENCE TO STRONGYLES IN CREOLE

GOATS OF GUADELOUPE (F.W.I)

Mandonnet', N., Aumont!, G., Arquet', R .,Gruner, L., Bouix?, J.,

Vu Tien Khang’, J.
'Institut National de la Recherche Agronomique, Unité de Recherches
Zootechniques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe (F.W.L).-
2INRA, Station de Pathologie Aviaire et de Parasitologie, 37380 Nouzilly
(France).
3INRA, Station d’ Amélioration Génétique des Animaux, 31326 Castanet Tolosan
(France). .
Background: Gastro-intestinal strongyles (GIS) induce high mortality before
weaning and depressed production during fattening in small ruminant flocks of
the humid tropics. From an economic point of view, low production losses due to
infection to GIS (resilience) is a more acute breeding objective than resistance to
infection. The present study was designed to quantify the genetic relationships
among resistance; resilience and production traits, to verify that breeding. for
resistance in Creole goats would not increase production losses.
Methods: Genetic variability was estimated in the Creole experimental flock of
INRA-Gardel. Growth of kids was recorded between 3 (weaning) and 11 months
of age. In order to prevent non infected kids from larvae aggression, they grazed
on separated larvae-free paddocks and were drenched each 21d with moxidectin.
Resilience was defined for each buck as the weight difference between infected
and non infected offspring, at the end of fattening. Records of 553 kids sired from
18 bucks were analysed.
Results: Worm free kids did not excrete any GIS egg while the egg output of
infected kids was 4400 epg at 10 months of age. The detrimental effect of
infection was on average 16% of the live-weight at 338d of age. A seasonal
variation was observed. The impact of GIS is the most important for kids born
during the humid season (-5kg). ) .
Conclusion: Experimental evaluation of resilience is possible on Creole goats.
More sires are required to estimate genetic variability on this trait.

9747 ASCARIDIA GALLI INFECTIONS IN 4 DIFFERENT
LAYER-LINES.
Schou', T.W., Permin’, A., RoepstorfT', A., Kjar?, J. & Serensen?, P.

‘Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark
*Research Centre Foulum, P.O. Box 50, DK-8830 Tjele, Denmark
Background: Studies have shown that infections with Ascaridia galli are
common in laying hens kept in deep litter and free-range systems but not in cage
systems. The possibility that there is a genetic component involved in the
establishment of 4. galli in different chicken lines was investigated since this
could have a practical application in selecting a suitable line for free-range
systems. .

Metheod: Four different layer-lines, Isa Brown, New Hampshire, Skalborg (HH)
and New Hampshire x Skalborg, were compared by inoculating 40 hens from
each line with a single dose of 500 embryonated A. galli eggs. The individual
faecal egg output was monitored weekly. The hens were slaughtered 3, 6 and 9
weeks post infection (p.i.) and their intestines examined for the presence of
larvae and adult worms.

Results: The faecal output of 4. galli eggs were found to be significantly higher
in the HH line. Additionally, 9 weeks p.i. the female worms from the HH line
were found to have significantly higher fecundity. The results also suggest that
the development from larvae to adult was more rapid in the HH line.
Conclusion: The results indicate that a genetic component is involved in the
establishment of A. galli and that it therefore will be possible to identify lines less
susceptible to parasite infections and thus more suitable for free-range systems.
Acknowledgment: The Danish Ministry of Food, Agriculture and Fisheries and
The Danish Council for Development Research are thanked for providing
financial support.
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9_7_48 BREED RESISTANCE TO TRICHOSTRONGYLID
PARASITES OF GOATS IN THE U.S.
Zajac, A', Gipson T2 Wildeus, S.2 & Sponenberg, D.P.,

!Virginia-Maryland Regional College of Veterinary Medicine, Virginia Tech,
Blacksburg VA 24061,2Agricultural Research Station, Virginia State University,
Petersburg VA 23806. K

Background: The meat goat industry in the U.S. has been expanding in recent
years. Several breeds of U.S. goats with a variety of breed origins and selection
histories are being examined for their value as meat goats. Potential variation in
resistance to Haemonchus contortus is an important consideration, since
infection is one of the principal health problems faced by U.S. producers.
Method: Fecal egg counts, packed cell volumes and total worm burdens were
evaluated in naturally infected Nubian, Pygmy, Spanish, Myotonic and Virginia
Brush kids. Fecal egg counts and packed cell volumes were also determined in
adult goats. Goats used for the experiment were derived from several sources in
the southeastern and south central U.S.

Results: The lowest worm burdens were found in Myotonic and Pygmy goats.
Worm burdens in these 2 breeds were significantly lower (p< 0.05) than worm
burdens of Nubian and Spanish goats. In adult goats, Spanish and Nubian breed
goats had generally higher fecal egg counts and lower packed cell volumes.
Conclusion: Variations in breed resistance to gastrointestinal trichostrongylids
appears to occur in breeds of goats in the U.S. These differences are consistent
with different intensities of producer selection and appear to have arisen over
relatively short periods.

9_7_ 50 PREVALENCE OF TOXOPLASMA GONDII ANTIBODIES
IN CHILDREN OF NORTHERN GREECE
Fg(das‘, S., Theodoridis!, I, Hatzistilianou?, M. & Adamama-
Moraitou®, K. :

!Department of Parasitology and Parasitic Diseases, School of Vet. Med.,
Aristotles University of Thessaloniki, Greece. 22nd Department of Pediatrics,
School of Medicine, A.U.T., Greece. JCompanion Animals Clinic, School of
Vet. Med., A.U.T., Greece.

Background: Toxoplasma gondii — a coccidian protozoan parasite of cats -
causes one of the most common parasitic diseases in man and animals. The
infection is determined by serological analysis. The aim of this work was to
investigate the occurrence of IgG and IgM antibodies against toxoplasmosis in
serum of children with various diseases.

Method: 486 serum samples from children sent to the AHEPA Hospital of
Thessaloniki with various chronic diseases, were used. The samples were
divided into 3 groups according to the age of the patients. Group I consisted of
201 samples (age from 5 months to 5 years), Group II of 157 samples (age from
6 to 10 years), and Group IIl of 128 samples (age from 11 to 15 years). For 7.
gondii antibody identification a mouse-virulent toxoplasma strain (RH-strain)
from RIVM (The Netherlands) was used and determined by the ELISA method.
Results: In Group 1, 74/201 (36.8%) serum samples were positive (24 for IgG,
46 for IgM, and 4 for both IgG and IgM antibodies). In Group I, 65/157
(41.4%) were positive (9 for IgG, 52 for IgM, and 4 for both IgG and IgM). In
Group I11, 47/128 (36.7%) were positive (12 for IgG, 34 for IgM, and 1 for both
IgG and IgM). - : .
Conclusion: The incidence of T. gondii antibodies in sera from the examined
children was high. A prevalence in male children was noticed. The
seropositivity rate was highest in children below 5 years of age.

g.7.49 TICK-BORNE PATHOGENS AND THE RISK OF
INFECTION OF PETS AND LIVESTOCK
Alekseev', N., Dubinina', H., Arestov?, O. & Semenov’, A.

1Zoological Institute, Russian Academy of Sciences, Universitetskaja nab., 1,
199034 St. Petersburg, Russia; Ist, Petersburgian Veterinary Academy;
*Municipal Centre of Viral Research, St. Petersburg.

Ixodes ticks are major pathogen reservoirs and vectors in the vicinity of St.
Petersburg (Russia). By means of dark-field microscopy, IFA and PCR
methods, spirochaetes, different Borrelia species, tick-borne encephalitis virus
and Ehrlichia were determined in fxodes persulcatus ticks collected in the
recreational zones of St. Petersburg,

Brown tick, Rhipicephalus sanguineus, does not occur in the St. Petersburg
region. Nevertheless, two cases of ehrlichiosis in pet-dogs were found. The
dogs had been infected through Ixodes tick bites in the park zone of the town.
Also outbreaks of tick-borne encephalitis caused by infected cow’s milk were
found. Borreliosis due to infection (or contamination) of goat’s mitk with
Borrelia burgdorferi s.\. was found in at least one member of a family.

The above-mentioned cases serve to emphasize the fact that the bites of Ixodes
ticks constitute an infection risk for pets and livestock.

9_7_51 ISOLATION OF  Toxoplasma gondii FROM TISSUES OF
GOATS EXPERIMENTALY INFECTED

Rosa, C.; Nishi, .M; Souza, S.L.P.; Gennari, S.M, & Kasai, N.

Faculdade de Medicina Veteriniria, Universidade de S3o Paulo. Av Prof
Dr. Orlando Marques de Paiva, 87, Cidade Universitaria, S3o Paulo, SP,
Brazil, 05508-000

Background: The goat is an important source of Toxoplasma gondii
infection for the man. This agent, in goats, causes great economic impact
with reproductive damages as abortion, weak products or stiliborn and the
symptoms are not specific, making difficult the clinical diagnosis. Among
the laboratorial methods, the bioassay test in mice is the standard method.
The objective of this study was to identify the best organ for the isolation of
T. gondii, from goat tissues. Method: Nine goats with four to six months of
age were inoculated "per os", with 10° oocysts of 7. gondii (AS28). Those
animals were slaughtered eight weeks pos-inoculation and fragments from
16 organs (spleen, brain, liver, adrenal, salivary glands, gut, cervical lymph
nodes, mesenteric fymph nodes, spinal cord, heart muscle, diaphragma,
skeletal muscle, pancreas, lungs, retina and kidneys) from each animal were
sampled for the bioassay test in mice. The evaluation of the infection was
made through the presence of tissue cysts, tachyzoites in peritoneal fluid or
the presence of specific antibody in the experimental mice (IFAT). The
goats and mice were maintained in cages disinfected daily with boiling
water and receiving food and water " ad libitum ", Results and Conclusion:
By the McNemar's statistical test the brain, spinal cord and skeletal muscle
were the tissues of choice for 7. gondii detection in goats.
Acknowledgement: We wish to thank the financial support by FAPESP-
Brazil (Process 97/12609-5 and 97/01177-7).
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9_7_ 52 TOXOPLASMOSIS IN HOUSE SPARROWS (PASSER
DOMESTICUS)
Litersk®, 1, Sedlsk', K., Juficov4?, Z. & Pinowsk, J.

'University of Veterinary and Pharmaceutical Sciences, Palackého 1-3,
612 42 Bmo, Czech Republic,’Institut of Vertebrate Biology AV CR,
Kvétné 8, 603 65 Brno, Czech Republic, *Institute of Ecology PAS,
Dziekanéw Leény, 05-092 Lomianki, Poland

Background: The house sparrow may be the most abundant
synantropic wild bird, and Toxoplasma gondii protozoan parasite that
most frequently infects birds and mammals, Only a little is known about
a prevalence of toxoplasmosis in sparrows and how 7. gondii may affect
their health, :

Method: First, free-living sparrows were tested for antibodies to 7.
gondii by an indirect fluorescent antibody test (IFAT). Later, a total of
31 sparrows divided into 5 groups of 6 to 7 birds were infected per os
with 1, 10, 10%, 10 and 10* oocyst of T. gondii of the K1 strain,
respectively. The general health, production of antibodies and isolation
positivity were examined,

Results: Antibodies to T. gondii were found in 12.3 % of 227 sparrows.
After experimental infection, no clinical signs of toxoplasmosis were
observed. Seroprevalences ascertained in weeks 3, 7 and 12 post
infection were 64 % (18 positive/28 tested), 95 % (21/22) and 70 %
(7/10), respectively, when tested by IFAT. T. gondii was reisolated from
45 % of 29 infected sparrows.

Conclusion: House sparrows are resistant to toxoplasmosis and they do
not seem to be a significant source of toxoplasmosis in environment.
Acknowledgement: This study was funded by Grant No. 524/98/0111
from the Grant Agency of the Czech republic.

9_7_54 CROSS-TRANSMISSION OF GIARDIA
Svobodovi,' V., Svoboda,' M., Toman,? M., Faldyna,® M.

*Faculty of Vetcrinary Medicine, University of Veterinary and Pharma-
ceutical Sciences, Brno, CZ, *Veterinary Research Institute, Brno, CZ

Dogs: We investigated the susceptibility of dogs with dilferent immune
status to cross-transmission of Giardia. One of the inoculated puppies in
each group was immunosuppressed by dexamethasone. In first experiment,
an isolate from lamb was used for the inoculations at a dose of 20,000 cysts
pro toto, in second experiment an isolate from pig at a dose of 30,000 cysts
pro toto. Feces were examined regularly for Giardia cysts, blood samples
were analysed for specific antigiardia TgG and IgM antibodies by IFAT and
parameters of rion-specific immunity were determined. The attempt at cross-
transmission failed even in markedly immunosuppressed puppies. Neither
release of cysts nor seroconversion of eireulating speeific antibodies were
detected.

Cats: We infected experimentally three cats using 66,000 cysts pro toto
collected from feces of the girl and two cats using 20,000 cysts pro toto
isolated from feces of the dog. In first case only one cat started to excrete
cysts in 52 day p.i. intermittently for 12 days. In second case again one cat
excreted cysts after 48 days only for two days.

Conclusion: Dogs and cats are specific hosts for giardia and these animals

are not probably responsible for significant number of cases of human
giardiosis. '

Acknowledgements: This work was partially supporied by the Grand
Agency of Czech Republic (Grand No. 508/95/1417).

g.7.53 NEOSPORA CANINUM: INFECTIONS IN SAND RATS
e AND COMMON GERBILS
Pipano, E., Shkap, V., Perl, S.

The Kimron Veterinary Institute, Bet Dagan, Israel

Background: Neospora caninum (Nc) is a protozoan parasite associated with
neurologic and skin disease in dogs and abortions in ruminants.
Immunocompetent rodent models exhibit clinical signs mainly after the
administration of immunosuppressive treatment.

Method: Sand rats (Psammomys obesus) and common gerbils (Meriones
tristrami) were inoculated intraperitoneally (ip) or subcutaneously (sc) with
various doses of culture-derived Nc tachyzoites. Peritoneal exudate, blood
films and histological preparations from organs were examined for parasites
or lesions.

Results: Rats inoculated ip with 10 to 10° Nc or sc with 10 to 10° Ne
succumbed to the infection, except for one rat that received 10 Ne. The
surviving rat died upon reinfection with 10® Ne. All gerbils inoculated ip with
10° or more Ne succumbed. Survivors were observed among those inoculated
ip with 1010 10% or sc 10 to 10% Nc parasites. Neuromuscular signs (hind-leg
paralysis, head tilt, circling movements) were observed among the gerbils.
Multifocal pyogranulomatous encephalitis with intralesional Ne cysts were
seen in gerbils that survived 4 weeks or more. Numerous Nc were observed
in the peritoneal fluid of ip-inoculated animals but none were seen in blood
films. Swiss mice inoculated with Nc from peritoneal exudate of rats or
gerbils had no clinical signs, but were serologically positive to Nc antigen.
Conclusion: Sand rats and common gerbils are immunocompetent rodent
models, highly susceptible to Nc.

g.7.55 ISOLATION OF Sarcocystis falcatula FROM Didelphis

albiventris ) )
Dubey J. P. ! Venturini L. 2 VenturiniM. C. 2, BassoW. 2, and
UnzagaJ. M. z

United States Department of Agriculture, Agricultural Research Service,
Livestock and Poultry Sciences Institute, Parasite Biology and Epidemiology
Laboratory, Beltsville Agricultural Research Center, Beltsville USA

2 Cétedra de Parasitologia, Facultad de Ciencias Veterinarias, Universidad
Nacional de La Plata, La Plata, Argentina

Background: Sarcocystis falcatula uses avians as intermediate hosts and the
North American opossum (Didelphis virginiana) as the definitive host. S.
Jalcatula infection in South American opossum (Didelphis albiventris) was
investigated.

Method:Sarcocystis sporocysts from the intestines of 2 opossums (Didelphis
albiventris) from Argentina were given to three captivity-raised budgerigars
(Melopsittacus undulatus). Tissue samples were examined after staining with
hematoxylin and eosin and by immunohistochemical methods. Lungs of one
budgerigar were inoculated in bovine monocyte cell cultures.
Results:Budgerigars died of acute sarcocystosis 8, 9, and 14 days after ingesting
sporocysts. Schizonts and merozoites found in lungs and other organs of the
budgerigars were identified as S. falcatula based on structure and
immunoreactivity to anti - S. falcatula specific antibody. Sarcocystis falcatula
was also isolated in bovine monocyte cell cultures .
Conclusions: The results of this investigation indicate that Didelphis albiventris
is another definitive host for S. falcarula. This is the first report of S. falcatula
infection in South America.

Keywords: Sarcocystis falcatula, Budgerigars (Melopsittacus undulatus),
Didelphis albiventris, Pneumonia; Schizonts; Merozoites, Argentina.
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Q.7.56 HELMINTH ZOONOSIS IN TRAN

Ataeain,A,. Nourian,A.A.

Zoonoses or zoonotic diseases are the most important problems
vorldwide.Of parasitic zoonoses identified by WHO/FAO,about 37
helminths arereported in Iran.The most prevalent and important
are classified as follow. .

a) Echinococcosis/Hydatidosis:

Hydatidosis in man and animals,caused by cyst form of Echinococcus
granulosus,has been reported from all parts of the country. The
incidence of hydatid disease is estimated by hospital records,so
it dose not give us the true incidence.According to hospital
records (1946-1993),37 cases of multilocularis cysts are reported
in Iran. .

b) Taeniasis/Cysticercosis:

Taenia saginata is a common parasite in Iran,and high infections
(35.6%)are reported from Mazandaran province.

c) Trematode zoonoses:

Sporadic human fasciolasis are reported from most parts of the
country.Epidemic disease with 7000-10000 infections occured
(1989)in Gilan province.Heterophydosis (0.8-1.9%)is reported from
Khuzestan province.

d) Nematode zoonoses and larva migrans:

Infections with 6-7 species of Trycostrongylus genus and Toxocara
larva are reported specially from the north area.

e) There are sowe other helminth zoonoses of different genera and
species of those,human cases are reported rarely,or not reported
yet.

g_7.58 TRICHINELLA PSEUDOSPIRALIS TRICHINELLOSIS
OF POULTRY: THE VETERINARY-SANITARY
INSPECTION OF CARCASSES.

Petrov D.V., Skvortsova F.K., Bessonov A.S* Uspensky A.V.
K. I. Skryabin Institute of Helmintology, Moscow, Russia

The development of procedures for identification of T.pseudospiralis
larvae in carcasses of poultry needs to be done with the aim to prevent
the possible infection of humans and establishment of infection sources.
3 months cock-broilers aged were orally infected with 35-day larvae
(10 larvae per I g of body weight). One examined separate muscles for
determination of localization sites of T.pseudospiralis larvae on differ-
ent post-infection periods. The investigation was carried out digestion
muscle test. It has showed that on 71 day of infection one recovered the
highest numbers of T.pseudospiralis larvae from Musculus depressor
mandibulae, M.masseter and M.transversus mandibularis (553, 445 and
214 larvae/g of muscles respectively). Among muscles of neck
M.intertransversarius colli took the first place on intensity of infection
(683 larvaelg) as while as M.biventer cervicis - the second one (363
larvae/g). As a whole the intensity of infection of separate muscles of legs
was low and the corresponding indices for M.tensor fascice latae;
M_peronaeus, M.tibialis, M.gastrocnemius and M.sartorius were 367, 226,
216, 182 and 105 larvae/g respectively. The recovery of larvae by di-
gestion muscle test was increasing with their age up to 71 day of post-
infection period and later those values gradually fell. In conclusion one
should note that the preliminary data indicate that it is expedient to in-
spect muscles of head (especially M.depressor mandibulae and
M.masseter) and neck (M.intertransversarius colli) on T.pseudospiralis
trichinellosis.

9_7_ §7 THE DISTRIBUTION OF Cysticercus cellulosae 1IN
CARCASSES OF NATURALLY INFECTED SLAUGHTER
PIGS IN MBULU DISTRICT OF TANZANIA. Boa', M. E,,
Kassuku', A. A., Willingham®, A. L., Nansen?, P and Keyyu', J.
D.!Sokoine University of Agriculture, P.o.Box 3019, Morogoro,
Tanzania. *The Royal Veterinary and Agricultural University,
Bulowsvej 17, DK-1870 Frederiksberg C, Denmark.
The distribution of Cysticercus cellulosae among organs and muscles groups
was determined by slicing the tongue, heart, internal and external masseters,
triceps brachii and other muslces of the half carcass. Preliminary study (n=7
out of 20) has shown that total number of cysts per carcass ranged from 1257
to 35,854. In the muscle groups, normally considered predelection sites triceps
brachii, masseters and psoas major harboured the highest proportion of cysts
(mean 6.4%, 6.1% and 5.5% respectively of the total cysts in the carcass)
while lower proportions were found in the heart, tongue, diaphragm, brain and
lungs (2.2%, 2.8%, 1.6%, 0.3% and 0.2% respectively). The proportion of
cysts expected to be found at the surfaces exposed by visual examination or
incision at meat inspection was calculated using indirect method, which
incorporated the area revealed by incision and visual inspection of organ and
proportion of cysts located in particular organ. It was estimated that 7.3% of
the cysts would be located at the inspected site if the regulations were followed
carefully. Relative cyst density was calculated for different muscle groups by
dividing the mean proportion of total weight of muscle groups into the mean
proportion of cysts located in that site. The cysticerci in the examined tissues
were found in the following order of relative density: heart (1.7), tongue (2.3),
internal masseter (3.8), external masseter (3.5), triceps brachii (1.6), diaphragm
(1.3), brain (0.6), head muscles (1.5), fore quarters (1.1), hind quarters (1.0),
oesophagus (0.3), trunk muscles(0.6), abdominal muscles (0.4), lungs (0.1) and
psoas major (3.4).

9_7_59 PREVALENCE OF TOXOCARA CANIS ANTIBODIES IN
CHILDREN OF NORTHERN GREECE
Frydas', S., Theodoridis', I, Hatzistilianou?, M. & Adamama-
Moraitou’, K.

! Department of Parasitology and Parasitic Diseases, School of Vet. Med.
Aristotles University of Thessaloniki-Greece.

2 2™ Department of Pediatric. School of Medicine. A.U.T. Greece.

3 Companion Animals Clinic, School of Vet. Med. A.U.T. Greece.

Background: Toxocarosis is a zoonosis, which constitutes a serious public
health problem in many developing countries. In Greece, there is a high
incidence of the disease among dogs, which can infect humans and cause
visceral larva migrans syndrome (VLM). The aim of this work was to investigate
the occurrence of IgG and IgM antibodies against Toxocarosis in serum of
children with various chronic diseases.

Method: 511 serum samples of children presented to AHEPA hospital of
Thessaloniki with various chronic diseases, were used. According to the age of
the patients, the samples were divided into 3 groups. Group I consisted of 192
samples (age from 5 months to 5 years), Group II of 186 samples (age from 6to
10 years), and Group III of 133 samples (age from 11 to 15 years). For T. canis
antibodies identification excretory-secretory (E/S) antigen was used, and
determined by the ELISA method.

Results: In Group I, 24/192 (12.5%) serum samples were positive (6 for IgG, 16
for IgM and 2 for both IgG and 1gM antibodies). In Group I1, 24/186 (13%) were
positive (5 for 1gG, 16 for IgM and 3 for both IgG and IgM). In Group IIf,
16/133 (12%) were positive (5 for IgG, 11 for IgM).

Conclusion: Generally, in serum of children with various diseases, the incidence
of T. canis IgG and/or IgM antibodies is high, with a prevalence in female.
Seropositivity rate was highest in children below 10 years of age.
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9_7_60 WILD ANIMALS AS THE SOURCE OF INFECTION

FOR HUMAN TRICHINELLOSIS IN ESTONIA

Jarvis', T, Miller', 1. & Pozio?, E.

Department of Parasitology, Estonian Agricultural University,
Tartu, Estonia
*Laboratory of Parasitology, Instituto Superiore di Sanita, Rome, Italy
Background: In Estonia almost every year the cases of human trichinellosis
occur. There are about 600 bears, 10 300 wild boars, 300 wolves, 1200
lynxes, 11 000 raccoon dogs, 10 000 red foxes, 6000 pine martens and 3000
badgers in the Estonian forests.
Method: From 1992—1998 Trichinella infected muscle samples were
collected from 64 of the 797 wild animals. The species of Trichinella were
identified by RAPD analysis.
Results: The prevalence was very high in wolves (80.0%) and raccoon dogs
(50.0%). 44.4% of lynxes, 42.1% of red foxes and 38.5% of bears were
infected. Only 0.7% of wild boars were infected with Trichinella spp. The
prevalence in brown rats was 11.1%. The number of muscle larvae per gram
during the research period in red foxes was 0.1—213.0, in brown rats 50.0, in
wolves 0.01—44.9 and in raccoon dogs 0.3—32.0. The intensity of
Trichinella infection in wild boars and bears was low (0.5—12.0 and 0.05—
0.2 respectively). T. nativa and T. britovi were identified in wild boars,
wolves, raccoon dogs, red foxes and lynxes. Bears were infected with T.
nativa and brown rats with T. spiralis.
Conclusion: The important reservoirs of Trichinella infection in nature were
;\volves. raccoon dogs and red foxes. The main source of direct infection for
humans is bear meat, not inspected for Trichinella. The role of wild boars is
relatively insignificant. Wild animals and rats may serve as carriers of
sylvatic and synanthropic trichinellosis to domestic animals and man.

g.7.62 PORCINE CYSTICERCOSIS IN TANZANIA
Ngowi, H A. and Kassuku, A.A.

Department of Veterinary Microbiology and Parasitology, Sokoine University
of Agriculture, P. O. Box 3019, Tanzania.

Background: Porcine cysticercosis, in Tanzania, was reported to be present in
pigs reared under free range management system in 1980’s. The regions
reported to have porcine cysticercosis based on abattoir records are Arusha,
Kilimanjaro, Iringa and Ruvuma. )

Method: On farm studies were conducted in Mbulu district, Arusha region
using questionnaire and visual tongue inspection to determine factors
associated with Taenia solium/ cysticercosis.

Results: Out of 770 live pigs examined by visual tongue inspection 134 pigs
were found to be infected with Cysticercus cellulosae (17.4 % prevalence). Out
of 436 houscholds visited during the study 107 (24.5%) houscholds had at least
one pig in the flock infected with Cysticercus cellulosae. Despite the presence
of porcine cysticercosis in Mbulu district, records from Hydom Lutheran
Hospital and Mbulu District Hospital show that taeniosis is constantly
diagnosed annually and that cases of epilepsy are on the increase from 1993 to
1996. Furthermore, no attempt has been made at these hospitals to determine
the extent of association between the cases of epilepsy and Taemia solium
taeniosis / cysticercosis. ! )

Conclusion: It is concluded that porcine cysticercosis is highly prevalent in
Mbulu district and that poor knowledge on Taenia solium transmission, poor
hygiene and poor pig management are responsible for the maintenance of the
discase in the arca. . . :

Acknowledgement: The authors, wish te thank. DANIDA through the
ENRECA funded Collaborative Livestock Helminth Rescarch Project for
financial support.

9.7_61 INFECTIVITY OF SYLVATIC AND DOMESTIC TRICHINELLA
SPP. IN WILD BOARS AND PIGS

Kapel, CM.O.!, Gamble, RH.* & Webster, P.!

'Danish Centre for Experimental Parasitology, The Royal Veterinary and Agri-
cultural University, Ridebanevej 3, DK-1870 Frederiksberg, Denmark. ?Lab. for
Parasite Epidemiology and Biology, USDA, Beltsville, Maryland, USA.
Background: Trichinellosis is still a threat to human health in USA and EU. In-
fectivity and persistence of the domestic species, Trichinella spiralis, have been
intensively studied in pigs, but comparable information do not exist for the nu-
merous newly recognised sylvatic species of Trichinella.

Methods: Nine isolates of Trichinella were inoculated in pigs and wild boars.
Blood samples were taken weekly. Pigs were slaughtered 5, 10, 20, and 40
weeks p.i. and wild.boars at 5 and 10 weeks p.i.. In each animal, muscle larvae
were released by digestion from 18 muscle groups. The morphological devel-
opment of encysted larvae were studied by light microscopy. Muscle tissue with
encysted larvae were exposed to freezing, and subsequently, the reproductive
capacity of the larvae was measured in mice.

Results: T. spiralis established in high numbers, T. britovi, T. nelsoni, and T.
pseudospiralis in moderate numbers, and T. nativa and the remaining sylvatic
isolated only in low numbers, In the wild boars some sylvatic species estab-
lished significantly better than in pigs. Only larvae of T. spiralis, T. britovi, and
T. nelsoni persisted in the pigs after 40 weeks. For the remaining species, mor-
phological examination revealed incomplete development of the muscle larvae.
In contrary to larvae in mice tissue, larvae in pig tissue did not survive freezing.
Conclusion: 1t appears that muscle larvae of all Trichinella species can be
found in the tissue of experimentally infected pigs but that only three species
Trichinella are able persist in the muscles of pigs. Freezing of pork meat can be
regarded as a safe method for inactivation of muscle larvae of both domestic

9-7_63 THE DISTRIBUTION OF ECHINOCOCCUS
MULTILOCULARIS CARRIAGE IN THE RED FOX
(VULPES VULPES) IN THE SOUTH OF BELGIUM
Lossonl, B.J., Brochier2, B., Baudouin?, B., Mignonl, B.,
Pastoret2, P.- P.

1. Parasitology and Pathology of parasitic diseases, Faculty of Veterinary
Medicine, University of Liége, Bd de Colonster, 20, 4000 Lig¢ge, Belgium.
2. Immunology - Vaccinology, same address as above.

Background : The presence of E. multilocularis was reported for the
first time in Belgium in 1992 when 13 red foxes out of 85 (15.3 %) were
found to be infested. All the animals originated from the Province of
Luxembourg, a hilly area of the South of Belgium. This finding was
confirmed in 1995 - 1996 but with a higher prevalence (51 %).

The present survey was conducted in order to define the distribution of
E. multilocularis in other parts of the country.

Method : 48 and 73 red foxes were available in 1997 and 1998
respectively. They were collected from 6 provinces : Brabant (9),
Hainaut (1), Oost Vlanderen (2), Namur (14), Litge (30) and -
Luxembourg (65). After freezing at - 80° C the gut content of each animal
was examined for the presence of the cestode.

Results : 14.5 and 16.4 % of the animals were found to be infested in
1997 and 1998 respectively. With the exception of 2 positive animals
from the East of the Province of Litge (a high plateau - mean altitude

500 - 600 m.) all positive animals had been killed in the Province of
Luxembourg. The mean prevalence in this province for 1997 - 1998

was 26 %. -

Concluslon : This study confimms the high prevalence of

E. multilocularis in the Province of Luxembourg and reveals its presence
in some other parts of the country where the climatic and geologic
conditions are suitable for the maintenance of the life cycle.
Acknowledgement : Direction générale des Ressources naturelles et de
I'Environnement (Ministre de la Région Wallonne).
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g.7.64 FURTHER STUDIES ON THE INCIDENCE OF
TRICHINELLA SP. IN RED FOXES (VULPES VULPES) IN
NORTH-EAST, CENTRAL AND SOUTH OF POLAND

Malczewski A,, Malczewska M., Cabaj W., Rocki B.

W. Stefanski Institute of Parasitology of the Polish Academy of Sciences,
00-818 Warszawa, Twarda st. 51/55, Poland

Malczewski et al. 1997 reported results of examination of 582 foxes for
incidence of Trichinella sp. from 31 voivodeships in Poland. Trichinella sp.
were detected by means of a compresor method using trichinelloscope projector
in site as suggested by Kapel et al. (1994) in 32 (5.4%) of foxes in 12
voivodeships. In further studies carried by Cabaj et al. (1998) in 13 samples
available for examination by RAPD method, 11 foxes from Northern, Central
and Southemn Poland harbored T.britovi and 2 from Central Poland were infected
by 7. spiralis. This was a second report on the occurence of T.britovi in Poland
after the initial case described by Nowosad and Pozzio (1995).

In further studies conducted during 1997-1998 493 more foxes from 33
voivodeships were examined. Trichinella sp. were detected in 14 (2.8%) foxes
from 13 voivodeships.

Until now, 1077 foxes were examined all together. Trichinella sp.
was found in 46 (4.27%) from 13 voivodeships. Among foxes examined 11
were infected by T.britovi and 2 by T. spiralis.

The results of the present study confirm, that the more common infection
sites are legs, than the diaphragm. The detailed study of diaphragmal muscles,
however, are still in progress.

9_7_66 ESTABLISHMENT ASCARIS SUUMLARVAE IN PIGSFED A.
SUUM INFECTED CHICKEN LIVERS AND LUNGS.
Permin', A, Henningsen', E., Roepstorff', A., Murrell2, D. & Nansen',
P

! Danish Centre for Experi | Parasitology, Ridebanevej 3, 1870 Frederiksberg C., Denmark..
Agricultural Research Services, Beltsville, USA.

Background: Lately, cases of visceral larvae migrans have been reported from Japan. Severe
illness was described. Previously, a few cases of ascariosis in human due to Ascaris suum have
been reported. Whereas Toxocara canis is well kiown to cause larva migrans, this phenomenon
has not been clearly described for A. suum. In the latter case human patients were infected by
eating raw chicken liver. In the present experiment we looked at the possibility of 4. suum eggs
to hatch and migrate in chickens. Subsequently pigs were fed infected chicken livers and lungs.
Method: Eighty 5-day old parasite naive chickens were orally infected with 2500 embryonated
A. suum eggs each. Twenty four hours post infection 40 chiokens were slaughtered and the liver
and lungs were removed. In order to study the level of infection in the chickens, the liver and
lungs of ten chickens were examined using the Baermann technique. All larvae were counted.
The lever and lungs of the remaining 30 chickens were sliced finely and fed to 3 piglets. On day
7 post infection the same procedure was repeated for the last 40 chickens. The two groups of 3
piglets were slaughtered 7 days after feeding with the sliced lungs and livers. The liver, lungs and
intestines of the pigs were examined for the presence of A. suum larvae.

Results: Numerous live A. suum larvae were recovered in the lungs and livers of the chickens.
After feeding the piglets with infected chicken tissue, several larvae were recovered (on day 7)
in the lungs.

Conclusion: It is documented that 4. suum larvae can migrate in chickens in the form of visceral
migrans. After feeding infected chicken liver and lungs to piglets it was furthermore, possible to
recover these from their lungs. Based on these observations we suggest that the chicken could
serve as a paratenic host for A. suum in pigs and for A. lumbricoides in humans if their livers are
consumed raw.

Acknowledgement: The Danish Nati
support of the study.

| Research Foundation is acknowledged for the financial

9765 ULTRASOUND IN LIVESTOCK: A CONTRIBUTION
TO EPIDEMIOLOGY OF HYDATIDOSIS
Nioroge. E.M., Mbithi, P.M.F., Gathuma. J.M; Maxson. AD;
Wachira. T.M. & Zeyhle. EE

University of Nairobi, P.O.Box 29053 Nairobi; African Medical and
Research Foundation, P.O.Box 30125 Nairobi.

Background: The prevalence report of hydatid cysts in Camel

Sheep and goats in Kenya has been difficult to establish due to home
Slaughter and poor reliability of serologic tests. In an attempt to

Establish this prevalence, we present data based on ultrasound

Examination of the three animal species.

Method: Hair was clipped from the thorax and abdomen and a coupling
gel applied. Ultrasound examination of the liver and the lung was performed
with a real fime B-mode ultrasound scanner. The number, size and

location of the cysts were noted.

Results: Hydatid cysts were visualized in 5.02% (96/1910) of the goats,
72.2% (13/18) of the Camels and 9.7% (29/296) of the Sheep.

Conclusion: Ultrasonography proved to be a quick and non-invasive
Technique. Unlike slaughter surveys, this technique provided unbiased
Results because whole flocks were examined.

Acknowledgements: We wish to thank AMREF - Kenya DAAD of Germany,
Pennsylvania State University for their assistance.

9_7_67 ANGIOSTRONGYLUS CANTONENSIS NOW ENDEMIC IN
RATTUS NORVEGICUS IN THE USA
Stewart, T.B., Wiles, S.E., Costa, L., Snider III, T.S., Kinsella,
JM., McClure, J.J. & Kim, D.Y.

Louisiana State University, School of Veterinary Medicine, Baton Rouge, LA
70803, USA

Since its problematic arrival in the United States in the early 1980's and first
reported from New Orleans in 1987 (Campbell and Little, Am J Trop Med Hyg
38:568-573, 1988) death of a non-human primate (Gardiner et al., Am J Trop
Med Hyg 42:70-74, 1990) and a human infection (New et al., New Eng J Med
332:1105-1106, 1995) attributed to 4. cantonensis have been reported from
New Orleans. In 1996 numerous adult 4. cantonensis were recovered from
the spinal cord of a 5-month old minature horse with neurological symptoms
that did not respond to treatment, euthanized at the LSU Veterinary Hospital
in Baton Rouge. Infection of the animal probably occurred in Picayune, MS.
In 1998 the deaths of a red lemur from New Iberia, LA and a wood rat
(Neotoma sp.) from the outskirts of Baton Rouge were attributed to the
presence of adult A. cantonensis in the spinal cord and brain Of 113 rats (R.
norvegicus, the definitive host) trapped over a 10-month period near large
food markets in the Baton Rouge area, 22% were infected with 4. cantonensis.
None of the 60 young rats were infected, 48% of the 52 adult rats had 1 to 35
adult worms. First stage larvae from rat pellets developed to infective third
stage in snails (Physa sp.) collected from drainage ditches in the trapping
vicinity. One of 2 laboratory rats given 9 or 10 infective larvae by gavage
began passing larvae within 10-14 days later and has continued to shed larvae
in the feces for 34 weeks.
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g_7_68 SLAUGHTERHOUSE SURVEY OF CYSTICERCOSIS AND
TREMATODE INFECTIONS IN PIGS AND CATTLE,
AND SNAIL COLLECTIONS RELATED TO
TREMATODES IN HONDURAS
Taira N., Salgado, J.L., Mendosa, P.A., Sandoval, O.G., Castro, D.M.,
Itoya, W., Taira, K. & Ito, M.
Slaughterhouse survey: Cysticercus cellulosae was found in 2.68% of the
investigated pigs (7912/294858) and C. bovis in 0.08% of cattle (297/381983) at
the Tegucigalpa Slaughter House between 1990 and 1997. At the Catacamas
Slaughter House, the figure was 1.45% (102/7054) for C. cellulosae between
January 1997 and April 1998. No signs of infections with Fasciola or with
Paramphistomatid trematodes were observed. Snail collection: Freshwater
snails were collected to study their possible role as intermediate hosts for
Fasciola or Paramphistomatid trematodes. Snails were collected at 36 locations,
such as ponds, rivers, streams etc. A kitchen-net, 16 cm in diameter with 16 mm
mesh was used for collection. In the laboratory, snails were picked out with the
help of a magnifying glass. The following snails were found (between brackets:
the number of positive locations and the percentage): Lymnaea (1; 2.8%),
Planorbids (26; 72.2%), Physa (14; 38.9%), Pila (2; 5.6%), Viviparids (3; 8.3%),
Pleurocerids (3; 8.3%), Thiarids (10; 27.8%) and Unionids (2; 5.6%). The lack
of liver fluke is in line with the observation of very low numbers of Lymnaea.
However, the lack of Paraphistomatid infections cannot be explained by the lack
of planorbid snails, because they were frequently present.

g.7.70 LEISHMANIA ANTIBODIES IN CHILDREN SERUM SAM-
PLES IN CORRELATION WITH THE DISEASE IN DOGS
Frydas',S., Theodoridis', I., Hatzistilianou?, M., Adamama-
Moraitow®, K. & Rallis®, T.

! Departmrent of Parasitology and Parasitic Diseases, School of Vet. Med. Aris-
totles University of Thessaloniki-Greece.

2 2™ Department of Pediatric. School of Medicine. A.U.T. Greece.

* Companion Animals Clinic, School of Vet. Med. A.U.T, Greece.
Background: Leishmaniosis is a zoonosis with worldwide distribution in the
temperate, subtropical and tropical areas. In Greece there is a high incidence of
the disease among dogs which may be the source of infection for humans. The
aim of this work was to investigate the occurrence of IgG and IgM antibodies
against Leishmaniosis in serum of children with various chronic diseases and in
correlation with the incidence of the disease among the dogs.

Method: 489 serum samples from children presented to AHEPA hospital of
Thessaloniki with various chronic diseases, were used. According to the age of
the patients, the samples were divided into 3 groups. Group I consisted of 200
samples (age from 5 months to 5 years), Group II of 164 samples (age from 6 to
10 years), and Group II of 125 samples (age from 11 to 15 years). For L. infan-
tum antibodies identification the strain MHOM/GR/78/L.A4, MONJ], isolated in
Greece, was used and determined by the ELISA method.

Results: In Group I, 19/200 (9.5%) serum samples were positive (13 for IgG and
6 for IgM antibodies). In Group II, 12/164 (7.3%) were positive (6 for IgG, 5 for
IgM and 1 for both IgG and IgM). In Group III, 11/125 (8.8%) were positive (4
for IgG, 6 for IgM and 1 for both IgG and IgM).

Conclusion: Generally, in children with various diseases the incidence of
Leishmania IgG and/or IgM antibodies is high. Chronic Leishmaniosis (high ti-
tres of IgG) is more common in comparison with acute or subacute (high titres

of IgM).

9_7.69 VERTICAL TRANSMISSION OF TRICHINELLA
SPIRALIS IN PIGS, GUINEA PIGS AND MICE.

Webster', P., Kapel', CM.O., Lind?, P. & Nansen', P.
'Danish Centre for Experimental Parasitology, The Royal Veterinary and
Agricultural University, Ridebanevej 3, DK-1870 Frederiksberg C, Denmark.
Department of Biochemistry and Immunology, Danish Veterinary Laboratory,
Biilowsvej 27, DK-1790 Copenhagen V, Denmark.
Background: Migratory Trichinella spiralis larvae are distributed via the
lymph and blood circulatory systems to the whole body of the host. This study
aimed to examine whether migratory larvae can cross the placenta and
establish in the foetuses of experimentally infected animals.
Method: 12 pigs, 16 guinea pigs and 41 mice were inoculated orally with
high or low doses.of 7. spiralis at different stages of their gestation period.
Pre- and post-colostral blood samples were collected from the piglets and
tested for presence of antibodies against . spiralis using an ELISA. Muscle
samples from all animals were digested using the HCI-pepsin method and the
number of larvae per gram were counted.
Results: Vertical transmission was demonstrated in guinea pigs (50%) and in
mice (23%) but not in pigs. Larvae were recovered from two aborted guinea
pig foetuses. Pre-colostral sera from the piglets of two sows were positive for
antibodies against Trichinella.
Conclusion: Transplacental transmission of the parasite was demonstrated in
guinea pigs and vertical transmission was shown for guinea pigs and mice but
not for pigs. The possibility of milk-borne transmission can not be excluded
for mice. Antibodies against Trichinella in pre-colostral sera indicate some
foetal contact with larvae or larval antigens.
Acknowledgement: The study was funded by The Danish National Research
Foundation.

g.7.71 TICK-BORNE PATHOGENS IN IXODID TICKS FROM
THE NORTH OF SPAIN
Garcia-Pérez A.L., Barral M., Gil H., Benedicto L., & Juste R A.
NEIKER (Instituto Vasco de Investigacion y Desarrollo Agrario).
48160 Derio (Bizkaia). Spain

Background: The aim of this study was to determine the prevalence of three
tick-borne pathogens (B. burgdorferi, Ehrlichia phagocytophila group and
flavivirus causing encephalitis in sheep) in the different species of Ixodidae
present in the vegetation of the Basque Country, and to characterize the habitats
where each agent and their potential vectors could be present.

Method: A collection of ticks composed by 7835 ticks of eight different species
(4494 larvae, 2970 nymphs and 371 adults) captured from vegetation in 37
different geographic areas was analyzed by PCR.

Results and conclusions: The prevalence of B. burgdorferi in Ixodes ricinus
was 1.5% in adults and between 0.05% and 0.4% in nymphs. Infection was not
detected in larvae. The infection risk for Borrelia burgdorferi was associated
with areas located in forests, in the atlantic and transitional side, with altitudes
below 800 m., in recreational areas, mountain routes or forests, with livestock
and preferably between March and July. E. phagocytophila group was also
widespread in any time of the year, but preferably during the spring. It was
detected in all the vegetation associations studied, all the altitudes, uses of the
areas and livestock presence. This pathogen was present in five out of eight
species of ticks examined. In Jxodes ricinus, the prevalence was of 8.2% in the
adults and between 1.6% and 13.7% in the nymphs. Regarding Flavivirus, the
infection was not detected in none of the species of ticks analyzed, although the
estimation of the maximum percentage of infection would be below 0.7%.
Acknowledgements: Work supported by CICYT AGF94-0275.
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PREVALENCE OF ENVIRONMENTALLY IMPORTANT
PARASITES AND BACTERIA IN ALBERTA HOGS

Gusellel . NJ Carronl, C, Olson! , M.E.

9.7.72

1 Gastrointestinal Sciences Research Group, University of Calgary, Calgary,
Alberta, Canada T2N 2N1 :

Background: There is increasing concern about the generation of fecal waste by
swine and the distribution of waste on fields. One of the major concerns is the
transmission of certain parasitic (Giardia lamblia, Cryptosporidium parvum,
Ascaris suum, Isospora suis) and bacterial (E. coli 0157:H7 and Salmonella spp.)
pathogens to humans and other animals. This research will provide information to
assure the public that hog production is environmentally sustainable and does not
place the public at risk.

Method: Alberta hog operations (n=50) were visited and samples were collected
from all age groups of hogs. Fecal samples from individual pens and slurry
samples from indoor fecal pits and outdoor lagoons were collected. Water
provided to the hogs was sampled and soil from the site of most recent slurry
spread was collected. Bacteria (. coli 0157:H7, Salmonella spp.) were isolated
on selective media and serotyped. A. suum and /. suis were isolated using sodium
nitrate flotation. Giardia and C. parvum were recovered by sucrose centrifugation
and stained with monoclonal (FITC) antibodies. _

Results: Preliminary results indicate that the parasites are age group dependant
and that the bacterial isolates are not age group dependant. Giardia and C.
parvum were both recovered from the slurry storage pits/lagoons however, no
parasites were recovered from soil or water samples. .

Conclusion: It appears that due to the overall low prevalence of the parasitic
and bacterial pathogens, swine fecal waste and the distribution of it on fields may
not pose a significant threat to humans and other animals.

Acknowlegement: Alberta Pork Producers Development Corporation,

g.7.74  STUDY OF SARCOCYSTIS INFECTION IN SLAUGHTER

ANIMALS IN THE NORTH-WEST OF IRAN
Adibpour, M.

Tabriz University of Medical Sciences, Iran.

Sarcocystosis is a common disease among humans and animals, and its
etiological agent is a protozoan called Sarcocystis.

Sarcocystosis is world-wide, and it is distributed in high levels in Iran. It causes
complications such as lessened appetite, emaciation, anaemia, decreased milk
production, abortion and death; and in humans it causes gastrointestinal
disorders, diarrhoea, and convulsions.

The present research comprised 3,000 sheep (1,347 males and 1,653 females)
which were studied according to race, age, involved organs, and season, The
general infection rate in sheep was 27.5% (males 2.59%, females 47.79%).

The infection rate was higher in autumn than in the other seasons, and the age
at which the sheep were infected, varied. Thus, most of the infected sheep were
more than one year old, and the infection rate increased with the age.

In this study, the diaphragm was found to be the most frequently involved
organ,

ESTABLISHMENT OF A COLLABORATING CENTRE
FOR PARASITIC ZOONOSES
Willingham, A. L., Kapel, C. M. O. & Nansen, P.

g9.7.73

Danish Centre for Experimental Parasitology, Royal Veterinary & Agricultural
University, Ridebanevej 3, 1870 Frederiksberg C, Denmark

Parasitic zoonoses remain a global problem in spite of advancements in

diagnostics, therapeutics, mathematical modelling and vaccine development. In

many countries these diseases cause serious human suffering and considerable

losses in agricultural productivity, thus posing a significant hindrance to
development. In view of the situation the Danish Centre for Experimental

Parasitology (DCEP) is establishing a collaborating centre for parasitic zoonoses
which will utilize DCEP’s close interaction with a worldwide network of
parasitologists and the United Nations’ Organizations for Food & Agriculture

(FAO) and World Health (WHO). The activities of the collaborating centre will

be directed at problems of national, regional and international importance with

its major task to advise WHO, FAO and endemic countries en surveillance,

epidemiology, prevention and control of major parasitic zoonoses. This will be

achieved by: 1)participating in the elaboration of guidelines, manuals and
strategies, 2)facilitating the planning, implementation and assessment of
relevant research projects, 3)organizing scientific meetings and educational

activities, and 4)providing information services, advice and support especially
for developing countries. It is anticipated that the collaborating centre will

encourage technical cooperation at both the country and inter-country levels and
stimulate the formation of regional and sub-regional networks hopefully
resulting in more effective use of resources. Activities of the collaborating
centre will be supervised by an international advisory board of scientists.

9.7'75 CONTAMINATION OF CATS WITH TOXOPLASMA GONDII IN

NORTH WEST OF IRAN (1996-97)

Dr Jamaly Tabriz university of Medical sciences IRAN
In this study 107 cats were selected radomly fromNorth west of
IRAN.Stool specimen .s of the:se animalswere tested by direct
examination,using sucrose and thé serologic dye test
our main object was to detect the oocyst microscopically and by
detecting antibodies against T. gondii ,_ixsing sabin feldmandye test
Our findings on the test cats‘were analysed according to the sex,
age and the place from which they collected .
Oocysts were shown in 4.6% of the cats and 34.6%0of themwere positive
after dye test( 1/16) with regard of éhe age and the enviroment from
which they collected (hospital and nonhospital collection)statisticgdl
meaningful differences were found ( p().OS) but significant differencgs
were not encountered according to the sex and intensity of the -

contamination .
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9_7_76 ECHINOCOCCUS GRANULOSUS IN STRAY DOGS OF
TABRIZ, IRAN, 1995-1996
Mohammadi, P.

Tabriz University of Medical Sciences, Iran.

Background: Between 1995 and 1996, 81 stray dogs from eight districts of
Tabriz were selected and studied to estimate the rate of E.g. contamination.
Method: First, the stray dogs were poisoned with strychnine, and after autopsy
all their intestines were sampled for examination. To prevent any possible
contamination, the specimens were kept in 10% formalin for one month.
Results: Out of the total number of samples, 58 were contaminated with
[Echinococcus granulosus. The most contaminated area was the place which is
used for disposal of rubbish (95%), and the least contaminated areas were the
Hokmabad refinery and the old slaughterhouse of Tabriz (50%).

Conclusion: In this study no significant differences were found with regard to
the sex of the dogs (P>5%). The rate of contamination approached 71.6%
compared to that of 50% in a similar study in Tabriz in 1970, which indicates a
statistically significant difference (P<5%).

A close relationship was noted between the hygienic level of the studied
locations and animal husbandry, and the rate of contamination (P<5%).

g_7_78 UNDERGRADUATE TEACHING OF VETERINARY
PARASITOLOGY: AN AFRICAN PERSPECTIVE
Mukaratirwa, S,
Faculty of Veterinary Science, Department of Paraclinical
Veterinary Studies, Box MP 167 Mt. Pleasant, Harare,
Zimbabwe.
Background: The teaching of veterinary parasitology to undergraduates in an
African perspective is reviewed. Aspects like the structure of the curriculum,
year in which veterinary parasitology is taught and the different times allocated
to different disciplines of veterinary parasitology (i.e. general parasitology,
veterinary helminthology, veterinary protozoology and veterinary entomology)
and the methods of teaching are discussed. .
Method: Information on the undergraduate teaching of veterinary parasxtology
was gathered from several veterinary schools in Africa. To compare the
different schools a standard format was designed on different aspects of the
curriculum and the methods of teaching applied.
Results: The results reveal differences in structure of the curriculum of
“undergraduate veterinary parasitology in African Veterinary Schools and the
teaching methods applied. Availability of teaching staff and the cost of
running practical classes are the most limiting factors in the teaching of
veterinary parasitology to undergraduates.
Conclusions:There is need to constantly review the curriculum of
undergraduate veterinary parasitology and standardise the materials and
methods of teaching in light of new knowledge.
Acknowledgements: I wish to thank all the colleagues from veterinary
schools in Africa who provided me with course outlines of undergraduate
veterinary parasitology in their respective schools.

Teaching of veterinary parasitology

9.7_77 PREDICTING SCHISTOSOMIASIS RISK IN CHINA USING
REMOTE SENSING AND GIS
Zhou Xiaonong‘, John B Malone? and Thomas K Kristensen®

!Jiangsu Institute of Parasitic Diseases, Meiyuan, Wuxi 214064, PR China;
23chool of Veterinary Medicine, Louisiana State University, Baton Rouge, LA,
70803 USA; *Danish Bilharziasis Laboratory, Jaegersborg Alle 1D, DK-2920,
Charlottenlund, Denmark

Background: A predictive model based on Geographic Information Systems
(GIS) and satellite surveillance was developed to 1) link control program
databases to map data on climate and other environmental features that affect
success of control programs for zoonotic Schistosoma japonicum and 2) to
anticipate changes in disease pattern after the Three Gorges Dam is built.
Methods: A regional GIS was constructed using Arc View3 and ERDAS
Imagine software. Data layers were referenced to Digital Chart of the World
basemap and included: a May-October time series of data from the AVHRR
satellite sensor on vegetation index and maximum surface temperature;
elevation data; and risk index maps prepared from a climate-based parasite
forecasting system using monthly water budget and growing degree day values.
Results: At 84 climate stations in southern China, a climate forecast risk index
of >900 and a lowest monthly temperature of <4°C defined a zone that was
consistent with the known distribution zone of S. japonicum. Analysis of values
for 18 climate stations in Jiangsu province by logistic regression analysis
revealed a significant (p<0.05) relationship between risk index and human
infection prevalence, with an overall correct classification rate of 88.9% There
was no relationship to vegetation index or maximum surface temperature.
Conclusions: Application of prediction models may provide a useful measure
of anticipated resistance to control measures and possible changes in
transmission patterns associated with the Three Gorges dam.
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g 7 79 PATHOLOGY OF PULHONARY SCHISTOSOMIASIS AND 7 80 FISH ANISAKIDAE IN XHUZESTAN PROVINCE OF
. ECHINOCOCCOSIS IN GOATS g./. SOUTH — WEST , IRAN

. FARAHNAK , ALI.
Dadhich, H. & Sharma, G.D.

Department of V.eterina!:y Path910g‘y, College .Of Dept. of Parasitology and Mycology, School of Public Health ,
Veterinary and Animal Science, Bikaner-334681 India :

Tehran University of Medical Science, Tehran, IRAN.
In the present study a total of 2217 goat lungs were
examined and out of these, 571 specimens showing .
frank lesions were further processed for abu, Aspius vorax have very important role in the economic con-—
histopathology. In pulmonary schistosomiasis the
eggs were seen in branches of pulmonary arterioles

Background:Fishes including: Barbus spp, Cyprinus carpio,Liza

dition of rural area of khuzestan province.These fishes have

where they produced moderate to severe inflammatory been consumed as barbecued or roasted. These, inadequately coo-
reaction in the form of small granulomas. These ked fishes, could be served as a source of infection in these
granulomas were predominantly formed of .

mononuclears,polymorphonuclears - with .or - without communities.

giant cells. In pulmonary echinococcosis the Method :For this reasons, 1995 - 96,283 fishes were caught from

fluctuating cysts revealed from within outwards a

germinal layer from which brood capsules arose 4 lagoons ( Hooral azim, Shadegan, Al hai, Seid Naser) and tran-—

containing scolices. Outside this a thick sported aliveto the Health research center and their intestine,
concentrically laminated elastic hyaline layer
blending with surrounding connective tissue capsule body cavity and muscle observed carfully.

infiltrated by mononuclears. The lung parenchyma in Results: In 20.8% of fishes, infection with contracaecum sp
the vicinity of cysts showed atrophic changes. (Anisakidae) and/or Rhabdocona sp ( probably R. denudata) were
obtained.

Conclusion: This results, which are new record for Iran, sugges-

ted that human anisakiosis couldbe Medical problem in this area.

7.81 STUDY ON THE PROTECTIVE IMMUNITY OF
g.7. LASER-IRRADIATED TOXOPLASMA

Li Aifen, Lu Shachong, Chen Caihua, Chen Rui

Background: Toxoplasmosis i8 a wide-spread veterinary parasitic desease. It
has serious affection to the health of human and animal So it is important
to prevent and cure the desease. To solve the problem, we use laser to
irradiate toxoplasma tachyzoites in order to study an attenuated live
vaccination

Method: 0O~ 6Owalter{W} laser was applied to irradiate Toxoplasma
tachyzoites, and then do the following experiment® Obeerving the active
ability and calculate number of active tachyzoites® Using Flow Cytometry
(FCM) to detect the alteration of DNA contents of irradiated and
non--irradiated tachyzoites to testify whether laser weaken the activity and
reproductive capacity® Laser-irradiated Toxoplasma tachyzoites were
immuned to ICR mice On O, 15, 30, 45, 60, 90, 120 days, mice sera were
collected to detect antibody, at the same time T lymphocyte
CD4+/CDstsubgroup .were detected to know whether laser-irradiated
tachyzoites can induce humoral and cellular immune response.

Result Laser made the active ability of tachyzoites abate. No. of active
tachyzoites decreased from 98% to 20% DNA oontents of tachyzoites
obviously decreased with the increasing of dose of laser. 1gG antibody of

immuned mice was positve and T lymphocyte subgroup CDs+., CDas+/CDst
was higher than non-immune dmice. Except that, immuned mice challenged
by live tachyzoites can prolong the survival time

Conclusion: Laser can weaken the activity and reproductive capacity of
Toxoplasma tachyzoites. Laser-irradiated tachyzoites can induce humoral and
cellular immune of mice, and improve the ability of mice versus Toxoplasma
infection.

Acknowledgement: The authors acknowledge the support of the Public Health
Department of Zhejiang Piovince. We also thank Hangzhou University and
Tumor Institute of Zhejiang University Affiliated Second Hospital for their
_help during the data oollectin phase.
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e.3.07, b.5.03, g.6.71
e.5.07, b.2.03
c.6.34,¢.6.46,¢6.20,9.7.24
g.717*

c.7.85

d.2.02

e.1.08

c.6.10

f.2.08

g.7.01

e.4.08", 9.7.61
e.4.07

g.6.02

g9.7.71*

a.5.02*

£.5.06

a.1.08

9.6.69

f.3.01*

£.5.01

9.7.30",1.2.06, g.7.34, 9.7.35
£2.03

0.6.33,9.7.65
£.1.06

d.2.04

9.6.12*, ¢.7.66"
g.7.05*

f.3.08
a.1.04,4.7.10
c.7.81*

- .4.04,a.3.05

c.6.13
¢.7.10*,¢.7.06*, .2.08*, c.6.28

Giangaspero, A
Gibson, D!
Gichigi, MN
Gil, H

Giles, M
Gillespie, AT
Gimenez, R
Gipson, T
Githigia, SM
Githiori, JB
Giudici, CJ
Gleeson, MT
Goddard, PT
Gogolewski, RP
Gokbulut, C
Goldova, M
Goldstein, M
Gomez, L
Gongalves, J
Goossens, B
Gopal, RM
Gorski, P
Gossellin, J
Gottschall, D
Goftstein, B

Goudeau, C
Gray, GD
Greco, JA
Grecuy, |
Green, JA
Greenhalgh, C
Greif, G

Greiner, M
Griffin, B
Griffiths, T
Grisi, L
Gross, SJ
Groves, B

Gruner, L

c.7.05*, 9.6.92%, 9.7.51*, ¢.6.44",

9.7.43*
c.7.63

© g.7.33

Grytner-Ziecina, B
Grzych, JM
Gregnvold, J

9.7.25

c.6.77

c.7.01

9.7.71

g.7.38*
f.5.05*,¢.7.71,¢.7.72,d.3.03
c.6.70

g.7.48

f.1.08*

b.3.07

c.7.96*

f.2.02

g.7.39*
b.5.04,¢.7.43
g.7.06*, 9.7.07*
c6.71*

g.7.74

c.6.68, ¢.6.65
c.7.71

a.3.05

a.1.08*, ¢.7.31*
c.6.23
c.7.45,¢.7.46
e.2.02

b.2.03*, £.2.07*, b.5.02, .2.04,
9.7.37,9.7.29,9.7.15

c.7.32
g.6.93
9.6.82
c.6.83
g.7.38
e5.05
g.6.60*, 9.6.61, 9.6.62, 9.6.63

g.6.41

£.3.04
c.6.37,¢.6.38
c.7.16

b.5.04

d.2.01

1.3.06*, g.7.44*, b.3.05,1.3.07,
£.3.03, .7.45

c.7.82*
c.6.31
c.7.67*, d.3.04, c.7.65



Guglieimone, AA
Guidali, F
Guimaraes, MP
Gunawan, A
Gundiach, JL
Gunnarsson, L
Guselle, NJ
Gustafsson, MKS
Guthrie, AJ
Haag, K
Haberkorn, A
Hagman, B
Hakanson, R
Halvorsen, O
Hamet, N
Hamid, A

Han, Q
Hansen, JW
Hansen, NP
Hanson, T
Harder, A

Harper, PAW
Hatzistilianou, M
Hay, FS
Heaney, K
Heath, DD
Heckeroth, AR
Heine, J

Heise, M
Heitman, L
Hejmadi, MV
Hellmann, K
Helwigh, ABM
Hemmingsen, W
Hempei, L
Hemphili, A

Henkle-Duhrsen, K

Hennessy, D
Henningsen, E
Henriksen, SA
Hereu, C
Hermosilla, CR
Hertzberg, H
Hilali, M

¢.7.03, g.6.50
c.6.62

¢.7.60*, 9.6.26
c.7.78

9.6.64

e.3.05

g.7.72*, ¢.6.54
€.7.90

a.3.04

f.2.07

g.6.62, 9.6.63, g.6.61, 9.6.60
e.3.05

a.2.02

b.4.04

c.7.15*

e.4.05

c.7.47*

b.3.03
¢.6.31,.2.06, e.1.01
a.5.02

9.6.61*, 0.6.62*, 9.6.83*, 9.6.60,

e.5.04

g.7.36

0.7.50, 9.7.59, .7.70
c.7.75

€.3.08

d.2.04

9.7.18*

b.1.05*

0.7.28

e.4.07*

c.7.36*

e.3.06*

e.4.01*

d.4.04

c.6.87

e.2.04*, e5.07%, b.2.03, g.7.15
d.1.04
e.2.02*,b5.06*, e.2.01
€.7.65, g.7.66
€.7.30,d.3.04

g.6.58

b.2.04*
a.2.02",¢.7.58"
c.7.04*

Hill, D
Hill, RJ
Himonas, C

Hindsho, O

Hirschlein, CA
Hirumi, H
Hirumi, K
Hoberg, EP
Hoekstra, R
Héglund, J

Holdsworth, P
Holm-Martin, M
Holovsky, R
Homer, DR
Hong, KO
Hong, YS

Hooshmand-Rad, P

Horohov, DW
Hoskin, BC
Hostache, G
Hoste, HF
Houdijk, JGM
Houffschmitt, P

Hove, T
Hovnanyan, G
Hoza, SB
Huang, CC
Huang, HP
Hubleur, M
Huffman, MA
Humbert, JF
Humbert-Droz, E
Hung, GC
Hung, P
Huntley, JF
Huong, LTT
Husein, A
Hustead, D
Hutchinson, MJ
Huther, S
Ibarra, F

b.3.01*

c.7.23

b.5.03, €.3.07, 9.6.19, g.6.20,
e.1.05,1.4.05,9.6.71

9.6.04, ¢.6.48, 9.6.07, e.1.04,
0.6.03

b.1.04, a.1.05

e.5.01

e.5.01

b.4.01%, b.4.02, ¢.6.60
9.7.41

f.2.05*, e.1.06, d.3.01, d.5.04,
a.3.02

f.5.08

e.3.08"

g.6.65

c.7.48

g.6.83

c.7.56, g.6.83, 9.6.08
b.2.05

a.2.05

g.6.76
¢.7.76,¢.7.77,9.7.46
¢.7.32*, b.3.05*, 9.6.85, 1.4.02
f.4.01*

c.7.16*, 9.6.64*, c.7.14, 9.6.68,
c.7.25,¢.7.48, ¢.7.49 '

c.6.52*

g.6.13*

c.7.52

c.7.08

g.6.36*

d.1.02

f5.01*

a.1.06%, g.7.40,¢.7.34
e.3.03

0.7.30, g.7.34, g.7.35, .2.03
e.5.05,¢.6.38

f.4.01, f3.05

a.4.01"

¢.6.49, c.6.06

g9.7.74

a.3.03

c.6.30

g.6.29



Igarashi, |
Ikadai, H
Imarom, S
Imperiale, F
Ingold, K
Innes, EA
Inoue, N
Isobe, T
Ito, A

ito, M
ltoya, W
Jackson, E

Jackson, F

Jackson, TM
Jacobs, DE
Jacquiet, P

Jagannathan, S
Jahn, P
Jamaly, R
Jamnah, O
Jarvis, T
Jazic, A
Jennings, FW
Jensen, JR
Jernigan, AD
Joachim, A
Joblin, KN
Johansen, MV
Johnson, AM
Johnson, DA
Jones, R
Joshi, BR
Jungersen, G
Junquera, P
Juricova, Z
Juste, RA
Juyal, PD
Jorgensen, LT
Kaarma, A
Kachani, M
Kadera, J
Kahiya, C
Kahn, LP

¢.6.34*, c.6.46, ¢.6.20,9.7.24

c.6.46*
9.6.02
9.7.09,d.1.03, g.7.14
e.2.04, e.5.07
g.7.18

¢.6.20, .5.01
c.6.21

e.4.05*
g.7.68

g.7.68

.3.05

£.3.05*, 9.6.91, £.4.01, £.5.04,
g.6.84,11.07

9.7.38

a.3.03%,¢.7.54,14.03,1.2.03
1.3.07*, ¢.7.45, ¢.7.46, a.4.08,

c6.29
c.7.36,a.1.03
c7.18

g9.7.75*

d.3.01
g.7.60%,9.7.35
9.6.37*,9.6.22
a.201

c.6.35*, ¢.7.83*
0.6.42

9.6.02*, e.5.06*, ¢.6.00
f.4.07

a.4.04%, ¢.6.31, b.2.07, b.2.08

£.2.02*
as.o07
9.6.47
f.1.02*
a.4.06*

9.6.76, a.3.08, .6.77, g.6.78

g9.7.52
g9.7.71
g.6.79
a.2.06*
g.6.14*
b.5.07*
g.6.65
9.6.86"
9.6.93

Kahura, GN
Kakaire-Nyende, M
Kalogiannis, D
Kamio, T
Kamuanga, M
Kanyari, P

Kapel, CMO

Kapoor, M
Karim, MJ
Kasai, N
Kassai, T
Kassuku, AA

Kasuga, H
Katete, D
Katunguka-Rwakishaya, E
Kayafas, E
Keet, DF
Keevers, DT
Kennedy, L
Kennedy, PGE
Kenny, J
Keyyu, JO
Kharchenko, VA
Kilewo, MK
Kilpinen, O
Kim, DY
Kinsella, JM
Kirvar, E
Kiseliene, V
Kjeer, J
Kjemtrup, A
Klei, TR

Klein, RD
Knox, DP
Knox, MR
Koffi, P

Kofta, W
Kohler, L
Kohimetz, C
Kohmoto, M
Komoin-Oka, C
Kone, P
Konigova, A

c.7.01

c.7.09
0.6.94, g.6.21
c.6.21

f.3.08

b.4.07*

g.7.61*,¢.7.63,1.2.04, 9.7.73,

9.7.69

9.6.87,0.6.28 -
£1.01

¢.7.05, g.7.51, ¢.6.44
¢.6.03*

0.7.62*, 9.6.24, 9.7.57, d.5.01,

c.6.05

c.6.21

0.7.22

b.2.06

c.7.99

c.6.56

0.6.77

a.4.02

a.2.01

b.3.06

9.6.24*, 9.7.57
c.7.97*,¢.7.64
b.4.08

c6.73"

9.7.67

9.7.67

b.2.05

e5.03

9.7.47

b.4.06*
c.7.24*, 2.2.05*, b.1.07
a.1.04

g.7.19*

f.4.08*, g.6.93"
f.3.08

d.2.03

c.7.58

c.6.33

c.6.21

f.1.05

g9.6.25"

b.1.03



Kooyman, FNJ
Kosuth, P
Kotomski, G
Kotze, AC
Koudela, B
Koutsotolis, K
Koval, ZZ
Kowalik, S
Krémer, F
Kramer, L
Krecek, RC
Kristensen, T
Kristiansen, E
Kritas, S
Krupicer, |
Kublickiene, O
Kujanek, R
Kunz, M
Kurabayashi, N
Kusel, JR
Kutz, S
Kuverova, S
Kyriazakis, |
Kyvsgaard, NC
La Rosa, G
Laaneoja, L
Labruna, MB
Lachowicz, J
Lainas, T
Lamberti, JC
Lamidey, C
Lanfredi, RM
Langholff, WK
Langworthy, N
Lanusse, C

LaRosh, M
Larsen, JWA
Larsen, M

Larsen, MN
Larter, N
Laughton, DL °
Le Stang, JP
Leak, SGA

a.2.07*,e.1.07,b.3.07
c.6.79*

e2.07

g.7.20"

c.6.26*

9.6.21,0.6.94

c.7.64

c.6.27"

g.6.18

c.6.28*

€.7.97,9.6.32, ¢.6.39, a.3.04

£5.05,9.7.77
9.6.90, £.4.06
e.3.07

a.2.04

g.6.44

9.7.09

d.1.02

c.6.09

9717

b.4.02, ¢.6.60, b.4.01
c.6.26

1.4.01,15.04, g.6.84
b.5.08, f.4.04, d.5.01
e.4.03

g6.14

¢.7.05

¢.6.04*, ¢.6.59
g.6.19
€.7.03*,g.7.08*
c.7.15

c.7.80

€.7.43,9.6.54,¢.7.42,¢.7.39

d.1.04

d.1.03*, 9.7.09%,9.7.13, g.7.14,

d.1.01
9.7.74
g.6.15*

€.7.68*, d.3.02, d.3.04, c.7.65,

c.7.66,¢.7.67
c.7.59*
c.6.54

a.1.03

c.7.53

£.3.08

Leathwick, DM
Leclipteux, T
Lee, CG

Lee, JK

Lee, SH
Leemans, |
Lefrileux, Y
Leighton, EA
Leignel, V
Lenstra, JH
Leontides, L
Letkova, V
Letonja, T
Levkut, M
Lewa, AK
Lewis, BD

L, G

Li, L

Lia, R

Liang, SL
Lichtenfels, JR
Lifschitz, AL
Lightowlers, MW
Lima, JD
Lima, WD
Limet, A
Limouzin, C
Lin, H

Lind, P
Lindenstram, T
Lindquist, A
Lindstrém, E
Literak, |
Ljungstréom, BL
Lombardero, O
Lonsdale, B
Loészova, A
Lépez, C
Lorimer, S
Losson, B
Losson, BJ
Loui, C
Loukas, A
Loumos, V
Louvandini, H

a.2.06,¢.7.75
a3.07

g.6.83*

¢.7.56, g.6.08
c.7.08

b.2.05*
€.7.32,b.3.05
f3.01

a.1.06, g.7.40"
g.7.41

e.1.05
c.6.71,¢.6.79
£.5.08
c.6.71,a.2.04
c747"

a.4.03

g.7.21*

c.8.36*
g.6.73,9.6.72
g.6.36

c.7.97

g.7.09, g.7.14, d.1.01
d.2.04

c.7.89
g.6.26*,¢.7.60
b.1.05

£.3.06

g.7.21

g.6.01,e.4.01,¢.7.02,9.7.69

¢.6.80*, ¢.6.81*
g.6.16

a.2.02
g.7.52*,c.6.61*
9.6.16*, a.3.02
c.6.68

g.6.76

c6.71

c.6.45

g.6.88
0.6.38,a.3.07
g.7.63*,¢.6.53*
b.2.01

e.5.05

c.7.99

g.6.92



Louw, JP

Louw, K
Lubega, GW
Luckins, AG
Luempen, LG
Lukesova, D
Lukyanchenko, TA
Lundvig, RF
Luty, T

Lyon, S

Ma, X

Maass, D
MacDonald, V
Mach, J
Machuca, M
MacKenzie, K
Mackeviciene, G
MacRae, JC
Madder, M

Madeira de Carvalho, LM

Magaya, A
Mage, C

Magi, E
Magnino, S
Magona, JW
Magwisha, HB
Mahieu, M
Mahoney, RH -
Maingi, NE
Maki, Y
Makundi, AE
Malczewska, M
" Malczewski, A
Malecki, J
Maljutina, T
Mallereau, M-P
Mallon, TR
Malone, JB
Mancassola, R
Mancebo, OA
Mandonnet, NMG
Manera, M
Manfredi, MT
Manga-Gonzalez, Y
Manteca, C

c.7.43
c.7.43

g.7.22*,1.5.03, b.2.06, e.2.05

¢.6.57

0.6.48

c.7.18*, g.6.65*
€.7.69* ¢.7.70*, ¢.7.64
c.6.75

9.6.40

c.7.13

d.2.02

9.6.88

9.6.89

c.7.18

b.2.02

d.4.04*

c.6.82

9.6.91

a.4.07*
a.3.01*,¢c.7.71*
f.4.04*

9.7.03

9.6.14
¢.7.06,¢.7.10
9.6.27*,¢.7.33"
d.5.01*

c.7.57

0.6.77
€.7.01*,¢.7.17,11.08
¢.6.20

¢.6.05*

g9.7.64

9.7.64*

¢€.7.00, c.6.66
€.7.92,¢.7.91
c.6.42

b.3.06

9.7.77*

c.6.42

€.7.03

1.3.03*, 9.7.45*, ¢.7.57
d.4.03

c.6.62*

9.6.29

a3.07

Marchand, A
Marecek, J
Margueritte, JA
Marshall, RN
Martin, A
Martin, PJ
Martin, RJ
Martin, S
Martinez, L
Martinez-Gonzales, B
Masake, R
Maselle, RM
Masuku, M
Mathis, A
Matsuyama, A
Matthee, S
Mattos, C
Mattsson, J
Maure, PF
Maxson, AD
Maynard, L
Mazeika, V
Mbati, PA
Mbithi, PMF
McAllister, M
McAllister, TA
McBean, D
McCarvill, E
McClure, JJ
McDermott, J
McKellar, QA
McPherson, WB
Measures, L
Meckenstedt, U
Medley, G
Meeusen, E
Meitenawy, TM
Mejer, H
Mellor, DJ
Melior, P
Méndez, M
Mendosa, PA
Mercier, P

Merino, G

g.6.34,9.6.35
g.6.65

g.7.08, ¢.7.03
9.6.66"

f.2.04

b.1.08* ¢.7.48*
a1.01%,g.7.11,9.7.12,¢.7.10
g.6.78,a.3.08
c.6.11

c.7.99

c.6.43
d.5.01,¢.6.05
d.5.03

a5.04

9.7.17

a.3.04*

9.6.82
a.5.05*, 1.2.05
c.6.01

g.7.65

c.7.16
¢.6.63*, c.6.82*
e.5.01"

g.7.65

a5.01
a.4.02,15.06
£.3.05

b.3.06

9.7.67

c.6.43
9.7.06,9.7.07
b.5.04

c.6.54

d.1.04
¢.7.79,a.4.05
c.6.38

a.3.06
e.1.04*, 9.6.03*, 9.6.07
f1.06

c.7.04

c.7.11

g.7.68

c.7.25*, ¢.7.49*, 9.6.67*, g.6.68",
c.7.41

g.7.14



Merlo, A
Mertens, C
Mestorino, N
Meteling, B
Meyer, C
Meyer, S
Mickeniene, L
Midtgaard, N
Mieszczanek, J
Mignon, BRM
Mijal, J
Mikami, T
Miller, |

Miller, JE
Milligan, D
Mimapan, S
Minjauw, B
Minnaar, WN
Mizgajska, H
Mlengeya, MM
Mlengeya, TDK
Mohammady, P
Molento, MB
Moller, L
Moltedo, H
Mondal, MMH
Monicat, F
Monrad, J
Monsen, K
Montenegro, M
Moore, RM
Mora, JA
Morck, DW
Moreau, E
Morgan, U
Moritz, A
Morriss, CJ
Morrondo, MP
Moskwa, BM
Movsessian, S
Moya-Borja, GE
Moyses, EW
Msiza, G
Mukaratirwa, S
Munn, E

c.7.83

b.3.04

g.7.04, e.2.03,g.7.08
e.3.06

g.6.02

c.7.43

c.6.82

c.7.50*

d.2.03

g.6.38*, g.7.63
c.7.82

€.6.34, ¢.6.46, ¢.6.20,9.7.24
g.7.60

d.3.03

£5.06

c6.57

b.5.01*

g.6.39*

9.6.40*

b.4.08

b.4.08*

9.7.76*

d.1.01*

e3.05

9.6.59, 9.6.50

f1.01*

9.6.31

b.2.08*, ¢.6.05

b.4.01

c.6.68

a.2.05

c6.14

c.6.39

c6.12

€.5.08, a.4.02

9.6.41

c.7.19
¢.6.15*,¢.6.47*, c.6.45
c.6.16*
9.6.69%,¢.7.91%,¢c.7.92
9.6.68

e.3.03

g.6.32

9.7.78*, 9.6.86, £.4.04
9.7.23*,¢.6.38

Munteanu, GM
Munyua, WK
Murray, M
Murrell, KD
Musisi, G
Nagasawa, H
Nakao, M
Nakaya, K
Nansen, P

Napompeth, B
Néaslund, K
Navarrete, |
Ndao, M
Ndiovy, LR
Newlands, GF
Newton, SE

Nganga, JC
Ngatia, TA
Nginyi, JM
Ngowi, HA
Nguyen, VK
Nielsen, CV
Nielsen, ME
Nieminen, M

. Niezen, JH

Nikolaou, E
Nilsson, O
Nishi, J

Nishi, SM
Nishikawa, Y
Njenga, JG
Njie, M
Njoroge, EM
Nnadi, PA
Nockler, K
Noh, JU
Nordenfors, HE
Nosal, P
Nottingham, R
Nourian, AA
Novék, P

c.6.83*
b.4.07,¢.7.17,1.1.08, 9.6.33
a.2.01

g.7.66, g.6.06

c.7.33,9.6.27

c.6.46, c.6.34, ¢.6.20, 9.7.24
e.4.05

e.4.05

a.4.04, a.4.05, a.4.06, b.2.08,
b.3.03, ¢.6.74, ¢.6.75, ¢.7.30,
¢.7.47,¢.7.50, ¢.7.65, ¢.7.67,
¢.7.81,d.3.04, e.1.01, e.2.01,
e.4.01, £.1.08, .2.06, 1.4.06,
f.5.01, 9.6.90, 9.7.26, 9.7.57,
9.7.66,9.7.69,9.7.73

c.7.74

a5.05
c.6.14,e.1.03
a.3.05
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