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ABSTRACT

Mucins play important roles in host-pathogen interactions, influencing host
resistance, establishment of infection, as pathogen recognition sites and a source
of nutrients. They are highly glycosylated molecules and changes in
monosaccharide composition during parasitism have been reported. Effects of
parasites on monosaccharide component of fundic and duodenal mucins of sheep
were investigated in 3 age ranges (i) 4-4.5, (ii) 6 and (iii) 8-9 months old: (1) non-
infected; (2) infected with 10,000 Haemonchus contortus and euthanased 21 days
post infection (p.i.); (3) infected with 50,000 Teladorsagia circumcincta and
euthanased 28 days p.i. Three days-old lambs and 9 weeks-old lambs: (a) milk-fed,
(b) solid-fed and (c) solid-fed, infected with T. circumcincta were also included. The
effects of H. contortus and T. circumcincta infection in mucin changes were
significantly different in the fundus, however, both of them shared some similarities.
Infected sheep showed lower proportion of fucose and sialic acids in fundic and
duodenal mucins compared with non-infected animals, the level of sulphation
varied depending on the age of infected sheep: decrease in young sheep but
increase in older animals. H. contortus infection also caused increased proportions
of GIcNAc and Gal in fundic mucins and duodenal mucins respectively at all ages,
however, in T. circumcincta infection, it was shown that the alterations of mucins
were age-dependent. T. circumcincta infected sheep showed the significant
changes at young ages (4-6 months-old) while 8-9 months-old animals showed less
change in fundic mucins compared with non-infected animals. Effects of H.
contortus and T. circumcincta infection differed in the fundic mucins but were
similar in the duodenum. The study showed that parasitism caused the
modifications of monosaccharide composition in gastrointestinal mucins of sheep.
These alterations may result from parasite species differences, causing different
effects from the host’'s immune response. The changes in mucin profiles observed
in the duodenum of sheep infected with abomasal nematodes suggested that the
host may respond to parasitism. This would facilitate the use of mucins from
accessible sources, without euthanasing the animals, to investigate the changes in
mucin compositions which can be used to diagnose the susceptibility or resistance

of sheep to parasites.
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INTRODUCTION

For many years, the agricultural industry has played a key role in the New
Zealand economy. The products obtained from sheep and cattle contribute a large part
to the total national income. With 40 million sheep in the country (stated on the 30
June 2005 by Statistics New Zealand), products from sheep not only supply the
domestic population, but they are exported to many other countries. Since sheep are
living on pasture, they can easily become infected by helminths. Once these parasites
infect the sheep, they may cause significant economic losses due to reduced wool

production and acute disease and death in susceptible young lambs.

Gastrointestinal nematodes cause serious loss to farm production. In sheep,
parasitism by H. contortus and T. circumcincta cause anemia, anorexia, reduction in
body weight and wool growth and death. The emergence of multiple-drug resistant
nematodes has increased the need for improved and sustainable methods of
controlling nematodes, as well as selection of resistant or resilient lines of sheep. To
develop novel therapies or select for hosts resistant to parasites, more needs to be

learned about the host-parasite interaction.

Mucus and mucins are at the site of interaction of host and parasite. Many
pathogens targeting epithelial surfaces recognize their niche for invasion and interact
with the tissues through specific carbohydrate residues on the cell membranes and
mucins. Parasitic nematodes may also identify their site of infection in this way. Many
parasites degrade mucins to invade host tissues and for nutrition. Gastrointestinal
mucus is involved in expulsion of parasites, yet little is known about the changes in
mucin glycosylation during parasitism. Answers to these questions may open new

opportunities to interfere with parasite establishment.

The present project aims to identify the changes in the mucins of the fundus
and duodenum of sheep while the parasites H. contortus and T. circumcinta are
present in the abomasum. Little is known about the changes in carbohydrate content
of mucins that occur during the infection with these nematodes. It is hoped that

increased knowledge of these carbohydrate residues may lead to a better
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understanding of the host-parasite interactions and the role of these moieties in host

protection or parasite establishment.

The project involves both chemical analysis of mucins, histochemistry and
lectin binding to tissues collected from the abomasum and duodenum. Chemical
analysis can be used to identify changes in the proportions of hexoses and
hexosamines making up the mucins and histochemistry can be used to study post-
translational modifications, such as sialylation and sulphation. Lectin histochemistry
provides an insight into the presence and distribution of specific carbohydrate residues
in different cell types which secrete mucins. The overall objective of the project is to
gain more knowledge about which alterations occur in mucins in the gastrointestinal

tract with age and infection with abomasal parasites.





