View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Sydney eScholarship

A Study of the Lawsonia intracellularis-

Induced porcine proliferative enteropathies.

by Alison Marie Collins

A thesis submitted for the degree of
Doctor of Philosophy
of the University of Sydney
Australia

August 2000
Department of Veterinary Clinica Sciences
Faculty of Veterinary Science
University of Sydney


https://core.ac.uk/display/41229857?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Declaration

Apart from the acknowledgments and assistance sated in the text, thisthesis
represents the origina work of the author. The investigations presented here have
not been presented for any other degree or diploma at any other university.

Alison Callins
August 2000



Dedication

Dedicated to my mother
Coralie Callins and
to my partner in life
Andrew Craig,
whose strength and love sustain me.



Acknowledgments

Indulge me in the teling of a fable, of unknown source, to illugtrate the support
provided by my principa supervisor Associate Professor Robert Love.

It's a sunny day, and a rabhbit is gtting outsde her burrow, tapping on her typewriter.
Along comes a fox, and asks the rabbit “What are you working on?’ The rabbit
replies “my thess’. The fox asks what it is about, and the rabbit responds “1 am
writing about how rabbits eat foxes’. The fox agppears incredulous, “That's
ridiculous, any fool knows that rabbits don't est foxed” The rabbit motions to the
fox to follow her into the burrow. After a few minutes the rabbit returns to the

typewriter and resumes writing while gnawing on abone.

Soon a wolf comes along and asks the hard working rabbit “What are you writing?’
The rabbit replies, “I am doing a thess on how rabbits eat wolves’. The fox laughs
loudly, “You don’'t expect to get such stuff published, do you?’” The rabbit responds,
“No problem, do you want to see why?” The rabbit and the wolf go down the

burrow, and the rabbit returns by hersdlf after afew minutes and goes back to typing.

Findly a bear comes dong and asks, “What are you doing?’ The rabbit replies, “I
am doing a thess on how rabbits eat bears’. The surprised bear says “well that's
absurd’.  The rabbit motions to the burrow and says “come into my home and I'll
show you’. Asthey enter the burrow, the rabbit introduces the bear to the lion.

The mord of this fable is tha it doesn't matter how slly your thess topic is, dl that

mettersis who you have for a supervisor.

| would like to thank al of my supervisors, Dr Robert Love, Dr lan Swift and Dr
Steve McOrig for their support, encouragement and belief in me.

There are many people a the Universty of Sydney, La Trobe University and the
Depatment of Agriculture a Bendigo who have guided, supported, helped and
encouraged me dong this journey. In particular | would like to thank Matt van Dijk

iV



for his hdp and patience with dl of the pig experiments, and Marilyn Jones for
helping me get set up a Camden, and for both of their friendships.

I would like to acknowledge the help of al the academic saff a Camden and in
paticular  Gary Cross, who provided inestimable hep with computers and
photography. My supervisor Dr lan Swift, a La Trobe University, requires specid
thanks for guiding me through the upheava of the closure of the Regiond Veterinary
Laboratories. Dr Barbara McDougal and Dr Robert Seviour also provided support

and an excdlent working environment.

There are many genera dteff that | would like to thank for their help, induding Craig
Krigo, Sandra Saville, Ron Henderson, Gina Attard, Jiri Taeder, and David Pamer at
the Universty of Sydney. Dot, Peter, Sue and Lyn dso helped a La Trobe
Universty.  The librarians dso deserve a specid mention for their hep, including
Judy Anson, Janine Maitland, Lauryl and Mdanie.

| would aso like to thank the postgraduate students and postdoctoral fellows who
have provided excdlent support and friendship, in particular Pam Megaw, Lun Li,
Om Dhungyd, Javier Pozo, Imke Tammen, Anss Tadt, Shevahn Tdfser and Jacques
Soddell.

The tissue culture work would not have been possble without the excellent teaching
of Rebecca Mackie and Steve McOrist a the Universty of Edinburgh. Thanks aso
to Dr Richard Whittington and lan Marsh from NSW Agriculture & EMAI for their
help in developing the hybridisation capture PCR method.

At the gart of this journey Dr Frank Allison ingpired me to question and expand my
universe.  Thank you for the indillation of ideas and the time spent teaching me. |
would a0 like to thank Dr Parry Monckton for supervisng me a the early stages of
this project and the Pig Research and Development Corporation for providing a 2
year scholarship. | would aso like to thank Denise Millar for her wise words when |

firgt started my career in science.



On a persond note I'd like to thank my family, Cordie, Kevin, Mark, Dianne and
Kim. It is a pleasure shaing my life with you. | aso owe a big thank you to my
friends Jll Hall, John Golding, Slvana and Brian and Carleen Cullinane.

The best issaved for last. Thank you Andrew for your constant love.



Summary

The porcine proliferative enteropathies (PPE) are a group of diseases ranging from
intestina  adenomatosis (PIA), a chronic condition causing reduced growth rates in
post weaning pigs, to the often fatd proliferative haemorrhagic enteropathy (PHE),
resulting in intestind haemorrhage.  PHE predominantly occurs in older and heavier
pigs than the chronic disease PIA. This thess examined whether the age when
susceptible pigs are infected affects the clinicd response to L.intracellularis
infection.

The characterisic pathologic leson of PPE is the abnormd proliferation of crypt
epithdid cdls in the ileum and colon. Closdy associated with this proliferation is
the presence of an obligatdy intracdlular bacterium, Lawsonia intracellularis.
Characterisation of L.intracellularis was performed in in-vitro co-cultures of
L.intracellularis extracted from PHE-affected mucosa The €fficacy of
antimicrobiads to inhibit the growth of L.intracellularis in-vitro was evauated and
compared with isolates cultured in the United Kingdom. The results were andysed
with respect to medication strategies currently used to control PPE in piggeries.

PPE occurs in virtudly dl piggery management systems including newly developed
sysdems that are amed a improving the herd hedth, such as segregated early
weaning and multiple dSte production. PPE is currently controlled in Audrdia with
the routine addition of antimicrobids in pig feed, in paticular olaguindox.
Recommendations to reduce the use of feed-based antibiotics in Audraia require the

development of dternate strategiesto control diseases such as PPE.

Sequentid  outbresks of PHE reported in minima disease herds suggested that pigs
could devdop immunity to disesese An experimentd modd of L.intracellularis
infection was developed in this thess to demondrate that immunity to re-infection
with L.intracellularis could be developed. Infection was monitored by detection of
faecd dhedding of L.ntracelularis and saum  1gG  antibodies aganst

L.intracellularis.
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Two in-feed antimicrobia drategies were andysed in this thess for their ability to
induce the devdopment of immunity to L.intracellularis, while avoiding dinica
ggns of diseese. The firgd drategy evduated the use of low leveds of infeed
antimicrobids to dlow subdinicd infection and the development of immunity. The
second drategy evduated the use of high levds of infeed antimicrobids to

terminate infection two weeks after exposure to L.intracellularis.

Ganing a greater undersanding of how L.intracellularis infection is spread both
within and between piggeries will enable the development of management drategies
to control the spread of infection. This thess examined the posshbility that other
species in contact with pigs and piggeries such as ras, mice and birds may tranamit
infection to pigs. The transmisson of infection between pigs via the faecd/ord
route was dso examined, as was the survivd and infectivity of L.intracellularis over

time.
Ultimately this thess amed to understand the pattern of L.intracellularis infection

and the survival and transmisson of L.intracellularis in order to develop effective

control measures for PPE, epecidly in minima disease herds.
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Abbreviations

ASP250

BSA
CTC
Da
DEPEX
DMEM
dNTPs
EDTA
FCS
HTC
HC PCR
H&E
HEPES
HIC
IEC
IFAT

19G
IgM
IP
IPX
LP
LPS
MHC
MIC
MLN
NCTC
PBS

100g/t chlortetracycling, 100g/t sulphadimidine and 50g/t

penicllin

base pairs

Bovine serum dbumin
Chlortetracycline

Ddton

Gurrs DEPEX mounting medium
Dulbeccos Modified Eagles medium
deoxyribonucleoside triphosphates
Ethylene diamine tetra acetic acid
Foetdl caf serum

Fluorescein isothiocyanate
Hybridisation capture polymerase chain reaction
Haematoxylin and Eosin
N-2-hydroxylethylpiperazine-N'- 2- ethanesulfonic acid
Heavily infected cdll

lled enterocyte cdllsfrom rat
Indirect Fluorescent Antibody Test
Immunoglobulin A

Immunoglobulin G

Immunoglobulin M

I ntra- peritoneal

Immunoperoxidase

LaminaPropria

Lipopolysaccharide

Magor Histocompatability Complex
Minimum inhibitory concentration
Mesenteric Lymph Node

Nationa Collection of Type Cultures
Phosphate buffered sdine
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pi

pi #2
pi #3
PIA
PP
PPE
ppi
ppm
PUC19/Hpall
rRNA
SDS
SEW
SPF
SPG

TAE
Teq
TBE
TE

Tris

Polymerase chain reaction
Proliferative Enteropathy
Proliferative Haemorrhagic Enteropathy
post inoculation

post secondary inoculation

post third inoculation

Porcine Intestind Adenomatos's
Peyer's patches

Porcine Proliferative Enteropathy
post primary inoculaion

parts per million

PUC 19 plasmid digested with the restriction enzyme Hpall
ribosoma RNA

Sodium dodecyl sulphate
Segregated early weaning

Specific pathogen free

Sucrose potassium glutamate
Sodium chloride, sodium citrate
Tris acetate buffer

Thermus aquaticus

Tris, Boric acid buffer

10mM Tris, ImM EDTA (pH 8.0)
Tris (hydroxymethyl) aminomethane
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