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ABSTRACT

The aim of this project was to investigate host-parasite
interactions, which might lead to alternate strategies to control the
sheep abomasal nematode Haemonchus confortus. The project
focused on two aspects of host parasite interactions: the initiation of
host pathology and suppression of host immune responses

associated with the onset of infection.

Adult H. contortus ES products increased the permeability of
Caco-2 cell monolayers and this increase could be blocked by single
chain antibodies against ES products displayed on phage.
Recombinant H. contortus enolase may be one of the active
components of ES as it mimicked the action of ES products on Caco-

2 cells.

This is the first study of immunomodulation by adult H.
contortus ES products of the phenotypic and functional properties of
human monocyte-derived dendritic cells (mdDCs). Incubation with
ES products resulted in semi-maturation of mdDCs, with weak up-
regulation of the co-stimulatory molecules CD40 and CD80 and
increased surface expression of the tolerogenic markers CD32,
CD305 and galectin-1. The highly variable responses of mdDCs of
individual donors biased the group data, particularly in response to
co-stimulation with ES products and LPS. This highlights genetic
diversity in the immune system and possible difficulties in developing

worm-based therapies.

The blastogenic activities of cells from lymph nodes collected
from two groups of infected and vaccinated sheep were measured by
*H-thymidine uptake after exposure to ConA or ES products. The
Stimulation Index (SI) with ConA was 10-fold higher in cells from the

older animals. Cells only from younger infected sheep had a reduced



response to ConA and vaccinated groups with reduced parasite
burdens had the highest SI. There was little response to ES products
in older sheep, but in younger animals there was a trend for
lymphocyte Sl to be greater with 10% ES in sheep with the fewest

parasites.

These experiments show that H. contorfus ES products may
facilitate the initiation of host pathology and the potential to modulate
responses of dendritic and lymph node cells during parasitism.
Further identification of the specific ES components responsible may
allow disruption of their actions, resulting in resilient and immune

sheep.
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INTRODUCTION

In pasture-based grazing systems, like those in New Zealand,
gastrointestinal nematodes are major contributors to serious health
and welfare issues and fiscal losses, because of low productivity and
high treatment and control costs (Leathwick et al.,, 2001).
Haemonchosis, caused by the blood-feeding abomasal nematode
Haemonchus contortus, is one of the major constraints on small
ruminant health and production in warmer areas worldwide and in
some parts of New Zealand, because of its blood feeding (Rowe et
al., 1988; Le Jambre, 1995). At present, control of gastrointestinal
nematodes depends heavily on the use of chemical anthelmintics
(Wolstenholme et al.,, 2004) and, where feasible, pasture
management. Under intensive grazing conditions, however, clean
pastures are not readily available and extensive use of anthelmintics
has resulted in increasing resistance to these chemicals (Jackson,
1993; Waller et al., 1995; Borgsteede et al., 1997; Van Wyk et al.,
1997). Moreover, there are concerns about drug residues in meat

and the environment (Madsen et al., 1990; Lumaret, 1993).

Problems associated with chemical treatment of livestock can
be addressed by developing immunologically-based methods for
gastrointestinal nematode control, ideally vaccination (Newton and
Munn, 1999). Vaccines would provide protection during the
susceptible period between weaning and development of natural
immunity and would most likely use antigens responsible for causing
host pathophysiology or necessary for parasite survival. An additional
target may be the parasite immunomodulators which suppress the

host immune response (Maizels et al., 2004).

This project investigated two aspects of the host-parasite

interaction which are hoped to provide targets for new therapies. The
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first was how the parasite initiates host pathology, which appears to
be chemically mediated by their excretory-secretory (ES) products.
Worm products were tested on a Caco-2 cell model to investigate the
possibility that H. contortus can modulate epithelial cell permeability
to facilitate entry of worm chemicals into host tissues. The second
objective was to investigate the ability of abomasal parasites to
suppress host immunity, first by an in vitro study of the effects of H.
contortus ES components on dendritic cells and secondly by
examining the ability of lymphocytes collected from infected and

vaccinated sheep to proliferate in vitro in response to mitogens.




