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ABSTRACT

The principle aim of the current research was to modify the larval development assay (LDA) for
use with Cooperia from cattle. A series of experiments were conducted in order to modify the LDA

protocol to determine the most appropriate culture media and incubation temperature.

These initial experiments concluded that, of the protocols examined, a culture medium of 1/st the
concentration of E. coli (EC) + 1/, the concentration of yeast extract (YE) as generally used to
culture sheep nematodes, at a culture temperature of 18°C, resulted in the optimum number of
Cooperia larvae developed to the third larval stage (L3). However, the number of eggs that
developed to Lz was still generally low. A comparison was then made using isolates from a farm
with a history of resistance in Cooperia to ivermectin (IV) and benzimidazoles (BZ) and two farms
with a history of no resistance in this parasite. These experiments were undertaken using 1/gEC +
1/,YE media protocol and 1/;EC + 1/,YE concentration of the standard culture media for sheep

nematodes.

These three isolates were cultured at temperature of 182C and 25 2C in the commercially available
DrenchRite® 96-well microtitre assay plates which contained BZ, levamisole (LV) and IV in
doubling dilutions within an agar matrix. The LDsy values were determined from a dose response
curve. The resulting LDso values were very variable, especially for the IV analogues. There was no
obvious difference between the resistant and susceptible farms for the LDso values of BZ or IV. A
secondary aim of this research was to investigate the potential usefulness of the larval feeding

inhibition assay (LFIA).

This was adopted as published and it was determined it could be used to distinguish between
susceptible and resistant Teladorsagia circumcincta with a resistance ratio of at least six. This
research concluded that further research is required to fully optimise the LDA for Cooperia in
cattle but adequate dose response curves were determined to indicate it struggles to distinguish

BZ and IV resistance.

The LFIA deserves to be further investigated as it offers some scope to detect ivermectin
resistance in cattle nematodes as the dose response curves demonstrated a good repeatability for
T. circumcincta from sheep. Comparing LDA and LFIA, both assays seemed to be useful but the

latter was considered to have greater potential.
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LIST OF ACRONYMS AND SYMBOLS

a Alpha

AR Anthelmintic resistance

B Beta

BZ Benzimidazole

eC Temperature in degrees centigrade
CET Controlled efficacy test

Cm3 Cubic metres

Co. Company

DMSO Dimethyl sulfoxide

DR DrenchRite

EBSS Earle’s balanced salt solution

EC E. Coli bacteria

ECYE E. coli yeast extract

EHA Egg hatch assay

FEC Faecal egg count

FECRT Faecal egg count reduction test
FITC Fluorescein isothiocyanate

g Weight in grams

GABA Gamma-aminobutyric acid

GIN Gastrointestinal nematodes

GIT Gastrointestinal tract

ICso Dose response curvesg

ISSO International Student Support Office
IV Ivermectin

IVABS Institute of Veterinary, Animal and Biological Sciences
kg Weight in kilograms

LDA Larval development assay

LDs Lethal doseso
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LFIA
LV

ML

mg

ml

Hg

ul

pum

ng

No. / No.s
NZ
NZAID
PBS
PCR

PI

SOp
TBZ

UK

USA
WAAVP

Xg

YE

Larval feeding inhibition assay
Levamisole

Macrocyclic lactones

Weight in milligrams

Volume in millilitres

Weight in micrograms

Volume in microlitres

Diameter in micrometres
Nanograms

Number / Numbers

New Zealand

New Zealand Aid for International Development
Phosphate buffer saline
Polymerised chain reaction

Post infection

Standard operational procedure
Thiabendazole

United Kingdom

United States of America

World Association for Advanced Veterinary Parasitology
Centrifugation revolution in gravity
Gamma

Yeast extract
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