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10th Annual meeting of the  
Canadian Animal Health Laboratorians Network  

(CAHLN)  
June 5-8, 2011  

 
Animal Health Laboratory, Laboratory Services Division, and  

 Department of Pathobiology, Ontario Veterinary College 
University of Guelph 

Guelph, ON 
 
INTRODUCTION  
 
The CAHLN was established in 2002 to facilitate exchange of information on animal 
health diagnostic trends, techniques and research, to provide a venue for "networking" to 
identify common issues of concern, and to improve linkages among organizations and 
scientific staff involved in animal health diagnostic work in Canada.    
 
The CAHLN is comprised of individuals across the wide spectrum of laboratory 
disciplines, including bacteriology, immunology, molecular biology, parasitology, 
pathology (anatomic and clinical), surveillance/epidemiology, toxicology, and virology. 
 
Previous annual meetings have been held in: 
2002 – Ottawa, (CFIA – OLF) 
2003 – Ottawa, (CFIA – OLF) 
2004 – Guelph, (Animal Health Laboratory - Ontario Veterinary College) 
2005 – St-Hyacinthe, (Faculté de Mèdecine Vétérinaire) 
2006 – Ottawa, (CFIA – OLF) 
2007 – Saskatoon, (Western College of Veterinary Medicine/Prairie Diagnostic Services) 
2008 – Ottawa, (CFIA – OLF) 
2009 – Charlottetown (AVC – UPEI) 
2010 – Calgary (UCVM) 
 
 
The 2011 local organizing committee is comprised of: Grant Maxie (chair), Marina Brash, 
Amanda Budd, Jeff Caswell, Murray Hazlett, Liz King, Helen Oliver, John Prescott, Maria 
Spinato. 
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10e Réunion Annuelle du  
Réseau Canadien des Travailleurs des 

Laboratoires de Santé 
(RCTLSA)  

5 au 8 juin, 2011  
 

Animal Health Laboratory, Laboratory Services Division, and  
 Department of Pathobiology, Ontario Veterinary College 

University of Guelph 
Guelph, ON 

 
INTRODUCTION 
 
Le RCTLSA a été créé en 2002 dans le but de favoriser l’échange d’information sur les 
tendances, les techniques et la recherche en matière de diagnostic en santé animale; de 
fournir une occasion de « réseautage » afin de dégager des sujets de préoccupation 
communs dans ce domaine; et de faciliter les relations entre les organisations et le 
personnel scientifique dont le travail touche le diagnostic en santé animale au Canada. 
 
Le RCTLSA comprend des personnes provenant de toutes les spécialités de diagnostic en 
laboratoire, incluant des spécialistes en bactériologie, en pathologie (anatomique, clinique), 
en immunologie, en virologie, en parasitologie, en surveillance/épidémiologie, en 
toxicologie et en biologie moléculaire. 
 
Les Congrès annuels précédents ont eu lieu à : 
2002 – Ottawa, (CFIA – OLF) 
2003 – Ottawa, (CFIA – OLF) 
2004 – Guelph, (Ontario Veterinary College) 
2005 – St-Hyacinthe, (Animal Health Laboratory - Faculté de Mèdecine Vétérinaire) 
2006 – Ottawa, (CFIA – OLF) 
2007 – Saskatoon, (Western College of Veterinary Medicine/Prairie Diagnostic Services) 
2008 – Ottawa, (CFIA – OLF) 
2009 – Charlottetown (AVC – UPEI) 
2010 – Calgary (UCVM) 
 
 
Le comité local d’organisation pour le congrès 2011 comprend Grant Maxie (chair), 
Marina Brash, Amanda Budd, Jeff Caswell, Murray Hazlett, Liz King, Helen Oliver, John 
Prescott, Maria Spinato. 
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CAHLN Laboratorian of the Year 
Prix du Diagnosticien du RCTLSA 

 
 

The Canadian Animal Health Laboratorians Network (CAHLN) awards a plaque annually 
to a laboratorian based on his or her noteworthy contributions to veterinary laboratory 
medicine in Canada.  A nominee might be an outstanding diagnostician, educator, 
researcher, mentor of future laboratorians, or other contributor to the field. 
 
The award is presented at the conclusion of the CAHLN Annual meeting.  
 
Le Réseau canadien des travailleurs des laboratoires de santé animale (RCTLSA) décerner 
chaque année une plaque à un des siens, pour sa ou ses contributions à la médecine 
vétérinaire de laboratoire au Canada. Le comité des récompenses accueillera les noms qui 
seront proposés par tout travailleur canadien de laboratoire.  Le candidat peut être un 
diagnosticien, un éducateur, un chercheur, un mentor de la relève ou n'importe qui du 
domaine, dont l'apport est remarquable. 
 
La récompense est décernée à la fin de la réunion annuelle du Réseau. 
 
Past winners: 
2003 - Lloyd Spencer, CFIA, Nepean, ON 
2004 - Ian Barker, OVC, Guelph, ON 
2005 - Marcelo Gottschalk, FMV, St. Hyacinthe, QC 
2006 - John Robinson, MAL, Abbotsford, BC 
2007 - John Fairbrother, FMV, St. Hyacinthe, QC 
2008 - W.D.G. (Bill) Yates, CFIA, Lethbridge, AB 
2009 - Gerald R. Johnson, AVC, Charlottetown, PEI 
2010 - Ted Clark, Calgary, AB 
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CAHLN Graduate Student Presentation Award 
 
A plaque is awarded annually to a graduate student based on the quality of their 
presentation at the CAHLN annual meeting.  Presentations are judged on the originality of 
the subject, contribution of the presentation to our knowledge base, the student's 
understanding and delivery of the topic, and their ability to deal with questions. 
 
The award is presented at the conclusion of the CAHLN Annual meeting. 
 
Chaque année, une plaque est remise au finissant qui a présenté le meilleur exposé dans le 
cadre de l’assemblée annuelle du Réseau canadien des travailleurs des laboratoires de santé 
animale (RCTLSA). Les exposés sont jugés selon l’originalité du sujet, la contribution de 
l’exposé à notre base de connaissances, la compréhension et la présentation de la matière, 
ainsi que la capacité des finissants de répondre aux questions. 
 
La récompense est décernée à la fin de la réunion annuelle du Réseau. 
 
Past winners: 
2003 - Sherry Andrews, WCVM, Saskatoon, SK 
2004 - Noel Harrington, OVC/CFIA, ON 
2005 - Guillaume Bruant, FMV, St. Hyacinthe, QC 
2006 - Yuanmu Fang, WCVM, Saskatoon, SK 
2007 - Kathi Ellis, WCVM, Saskatoon, SK 
2008 - Angela Catford, OVC, Guelph, ON 
2009 - Raphael Vanderstichel, AVC, Charlottetown, PEI 
2010 - Guilherme Gomes Verocai, UCVM, Calgary, AB 



CAHLN- RCTLSA Proceedings        - 6 - Guelph, June 2011 

  
 

 
 
 
 
 

 

 

 

 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 

Platinum Sponsors 



CAHLN- RCTLSA Proceedings        - 7 - Guelph, June 2011 

 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

 
 

Other Sponsors 
 
 
 

 
 
 
 

 
 
 

Silver Sponsors

Bronze Sponsors



CAHLN- RCTLSA Proceedings        - 8 - Guelph, June 2011 

CAHLN-RCTLSA 2011 Sunday Program 
 

Sunday, June 5, 2011 
 0815 - 1700 CAVP-ACPV Annual Pathology Conference – PAHL 1810 
 

CAHLN-RCTLSA 10th Annual Meeting 
OVC Lifetime Learning Center, rooms 1707 and 1714 

 
1830 - 2000   Registration & CAHLN/CAVP/CAPV Evening Reception - 1707 
2000 - 2100   Guest speaker:  Scott Weese - Fluffy and Fido, friend or foe? - 1714 

……………………………… 
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CAHLN-RCTLSA 2011 Monday Program 
Monday June 6, 2011 

CAHLN-RCTLSA 10th Annual Meeting 
New Technologies - New Horizons 

 
0730 Registration - OVC Lifetime Learning Center - foyer 
Session moderator:  Grant Maxie – LLC 1714 
0815 - Official opening and welcome – Alastair Summerlee, President and Vice-Chancellor 
 
0830 - Redefining biosecurity in a One Health world - Brian Evans 
 
0900 - Toward a Canadian laboratory “Network of networks” - Martine Dubuc 
 
0930 - CIPARS: 2011 and beyond - Jane Parmley, Agnes Agunos 
 
1000 - 1030 – Break, posters, exhibits –LLC 1707/1708 
 
1030 - Past, present and future of FAD diagnostics at NCFAD Winnipeg - John Copps 
 
1100 - The role of the provincial veterinary lab in NAI outbreaks: the BC experience - 

Victoria Bowes, Paul Kitching, John Robinson, Bill Cox 
 
1130 – Fore-CAN project:  foresight for Canadian animal health - Shane Renwick 
 
1200 - 1330  Lunch – LLC 1707/1708   CAHLN-RCTLSA Business Meeting (open) – LLC 1714 
  - discussion of proposed constitution for CAHLN-RCTLSA 
  - confirmation of 2012 mtg  
 
Session moderator:  John Copps 
1330 - The National Animal Health Laboratory Network (NAHLN): lessons learned - Terry F. 

McElwain, Barbara M. Martin 
 
1400 - CAHSN - Charting the future together - Primal Silva 
 
1430 - The role of the Animal Health Laboratory in forensic investigations - Beverly McEwen, 

Margaret Stalker, Josepha DeLay, Murray Hazlett, Brent Hoff, Emily Martin 
 
1500 – 1530  Break, posters, exhibits – LLC 1707/1708 
 
1530 - Looking beyond the microscope - what other tools help make a diagnosis? - Dorothee 

Bienzle 
 
1600 - Molecular epidemiology to refine diagnostics in bacteriology: Does it help? - Patrick 

Boerlin 
 
1630 - Automation and multiplexing in microbiology - Davor Ojkic 
 
1700 – adjourn 
 
1730 - 2000 - CAHSN Steering Committee meeting (by invitation) –PAHL 4838 
 
1730 - 2100 - CAPV - Annual General Meeting, and dinner (by invitation) LLC 1707A/1713 
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Monday, June 6 – 0830 

 
 

Redefining biosecurity in a One Health world 
 

Brian Evans 
 

Chief Food Safety Officer/Chief Veterinary Officer of Canada, Delegate of the 
Government of Canada to the World Organisation for Animal Health (OIE) 

Canadian Food Inspection Agency, Ottawa, ON 
 

The complexity, interdependency and interconnectedness of the world today 
makes it incumbent that we challenge many of the approaches that have historically defined 
the animal health sector response to risk in animal production.  In this context, even the 
basic principles of disease control must be re-examined through the lenses of social 
acceptance, environmental integrity and the determinants of health. 

As veterinarians and animal health practitioners, managing the interface between 
animal subpopulations from wildlife to food-producing animals (both terrestrial and 
aquatic) to companion animals and others has been difficult enough, but moving to manage 
the interface between ecosystem health, animal health, and human health is truly daunting 
but necessary. 

Recent global events, from catastrophic outbreaks of foot-and-mouth disease, to 
the accelerated emergence of zoonotic diseases, to contamination of the food supply, and 
increasing food security riots, have shone a spotlight on the vulnerabilities of the 
segmented approaches that exist within and between professions and countries.  Often the 
solution to one problem has been a contributing factor to another.  Similarly, interventions 
and decisions that may be predicated on legitimate economic considerations have had 
profound social or biological consequences.  The inverse is equally true. 

One component of the biosecurity platform is the standardisation of test methods 
and expanded testing capacity which supports timely and accurate reporting of disease 
occurrences at their emergence, thus both maximizing prevention efforts and response 
effectiveness.  To this end, it is imperative that Canada is prepared to continue to contribute 
to the development and validation of test methods used as international reference standards, 
and to the capacity building of laboratories and laboratorians at the global level. 

Although 2011 may be World Veterinary Year, there can be little doubt that we 
are living in the century of all things bio…from biodiversity to bioterrorism…...how we 
define and practice biosecurity and network these approaches at the national and 
international level will determine our ability to achieve global health security and 
global food security. 
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Monday, June 6 – 0900 
 

Toward a Canadian laboratory “Network of networks” 
 

Martine Dubuc 
 

Canadian Food Inspection Agency, Ottawa, ON 
 

Ensuring Canada’s extensive laboratory system can respond effectively to food-
borne microbiological and chemical hazards is an increasing challenge.  Responsibility for 
food safety rests with multiple jurisdictions and sectors and spans food, public health and 
animal health domains.  Not surprisingly, there are differences among the laboratories 
serving these various constituencies.  These differences present valuable opportunities to 
share best practices and lessons learned.  At the same time, they must be managed in a way 
that allows laboratories to work together and share and compare information, to enable an 
effective response effort.  In recognition of these realities, laboratories in both Canada and 
the U.S. are increasingly looking to “networking” as a means of jointly preparing for food-
borne, public health and animal health events. 

In 2008, a nationwide listeriosis outbreak prompted an independent investigation 
that, among other findings, identified networking as an important laboratory capability in 
outbreak prevention and control.  Specifically, the July 2009 Report of the Independent 
Investigator into the 2008 Listeriosis Outbreak (the “Weatherill Report”) recommended the 
formation of a Canadian integrated laboratory network, as follows: 
 
Recommendation #33:  Given that laboratories across Canada are not networked, the 
federal, provincial and territorial governments should proceed to establish a nationally 
integrated network (i.e. network of networks) among the following: 

a. human disease labs (where this has not yet occurred), 
b. food labs, 
c. animal labs, and 
d. all of the above. 

 
In 2010, an interdepartmental committee was formed to spearhead the response of 

the federal government to Recommendation #33.  Co-chaired by the Canadian Food 
Inspection Agency (CFIA) and Public Health Agency of Canada (PHAC), this Federal 
Committee has developed and begun consulting stakeholders on a draft plan for the creation 
of an integrated network of Canadian laboratories or Network of Networks.  This Network 
would ultimately link food, public health and animal laboratories, with an initial step 
encompassing the establishment of a formal network of food laboratories. 
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Monday, June 6 – 0930 

 
CIPARS: 2011 and beyond 

 
Jane Parmley, Agnes Agunos 

 
Laboratory for Foodborne Zoonoses, Public Health Agency of Canada, Guelph, ON 

 
Antimicrobial resistance (AMR) is a complex issue that poses a serious risk to 

public and animal health in Canada and the world.  Since 2002, the Canadian Integrated 
Program for Antimicrobial Resistance Surveillance (CIPARS) has been working to 
generate information to better understand the ecology of AMR in order to preserve the 
effectiveness of antimicrobials for humans and animals.  There are 5 main CIPARS 
surveillance components that generate AMR data about commensal and pathogenic enteric 
bacteria: 1) farm (porcine; chicken and bovine pilots), 2) abattoir (bovine, chicken, 
porcine), 3) retail meat (bovine, chicken, porcine), 4) clinical human, and 5) clinical animal 
samples submitted for diagnostic work-up.  While CIPARS collects AMR data about 
Escherichia coli and Campylobacter from selected animal species and components, only 
Salmonella data are captured by all 5 surveillance components.  CIPARS also generates 
antimicrobial use (AMU) data through the farm component.  Additional AMU data are 
summarised for humans (prescriptions dispensed by retail pharmacies) and animals (total 
kilograms of antimicrobials distributed by Canadian companies).  CIPARS data are not 
only used to monitor AMR trends, they are also used to monitor trends in enteric pathogens 
and to investigate outbreaks, such as the recent rise in S. Enteritidis cases reported in 
humans and animals. 

Important AMR trends in the agri-food sector identified through CIPARS include: 
1) the emergence of ciprofloxacin resistance in Campylobacter isolated from retail chicken 
in British Columbia and Saskatchewan, and 2) the high correlation between ceftiofur 
resistant S. Heidelberg isolates recovered from retail chicken and the incidence of ceftiofur-
resistant S. Heidelberg infections in humans, as well as the apparent relationship between 
ceftiofur use in hatcheries and resistance in S. Heidelberg isolates from Québec.  Neither 
fluoroquinolones nor ceftiofur are labelled for use in chickens in Canada. 

Over the past decade, CIPARS and other similar programs worldwide have 
focused their attention on AMR in enteric bacteria and the threat it poses to public health.  
The need for surveillance of AMR in food animals has been identified but, to date, little 
attention has been paid to AMR in major bacterial pathogens affecting food animals.  
Ongoing collection of valid and timely data about AMU in food animals has also been 
recommended.  Although CIPARS provides a framework to support research projects that 
investigate AMR in food animal pathogens and AMU, CIPARS has not been able to 
include either as full components of the program.  To provide the evidence needed to 
inform policies that will help preserve our access to effective antimicrobials in the 
long term, data are needed that will help us understand the full ecology of AMR, such 
as resistances arising in food animal pathogens related to AMU practices. 
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Health Break, Exhibitors, Poster presentations - 1000-1030 – LLC -1707/1708 

……………………………… 
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Monday, June 6 – 1030 
 
 

Past, present and future of FAD diagnostics at NCFAD Winnipeg 
 

John Copps 
 

National Center for Foreign Animal Disease, Canadian Food Inspection Agency, 
Winnipeg, MB 

 
Since the opening of the Canadian Food Inspection Agency's National Centre for 

Foreign Animal Disease (NCFAD) in 1998, many national and international events have 
shaped the present work and service delivery.  Notable national events such as outbreaks of 
avian influenza in British Columbia, Saskatchewan and Manitoba, and the pandemic H1N1 
influenza in 2009, as well as events like the arrival of West Nile virus in horses and corvids 
and the regular presence of Newcastle disease virus in cormorants and avian influenza virus 
in wild birds at the domestic animal-wildlife interface have shaped the diagnostic capacity 
at the laboratory in partnership with the provinces, territories, private enterprises and the 
Canadian Cooperative Wildlife Health Centre. 

The development of the Canadian Animal Health Surveillance Network (CAHSN) 
and the dissemination of basic front-line testing has increased the nation’s capacity to 
detect foreign animal disease close to the infected premises.  International events, such as 
foot-and-mouth disease outbreaks in England and elsewhere, and the highly pathogenic 
H5N1 influenza in Asia and Africa, gave the necessary drive to maintain and improve our 
ongoing diagnostic preparedness.  The proximity of the Public Health Agency of Canada to 
NCFAD due to the co-location in the Canadian Science Centre for Human and Animal 
Health, in Winnipeg, has resulted in notable collaborations on SARS, pH1N1, and more 
recently Ebola virus which all overlap both animal and human health. 

Only through cooperation at multiple levels of governments, adaptation and 
adoption of new technologies will we meet the coming challenges in our new paradigm of 
One World and One Health.  As we all know, the rate of change is increasing and to 
address this we need to have diagnostics which are not only specific, sensitive, and 
simple but are speedy and simultaneously detect many agents, including potential 
unknown or new agents. 

 



CAHLN- RCTLSA Proceedings        - 15 - Guelph, June 2011 

 
 
Monday, June 6 – 1100 

The role of the provincial veterinary lab in NAI outbreaks:  the BC experience 
Victoria Bowes, Paul Kitching, John Robinson, Bill Cox 

British Columbia Ministry of Agriculture, Animal Health Centre, Abbotsford, BC 
 

British Columbia has experienced 3 notifiable avian influenza (NAI) outbreaks in 
commercial poultry: HPAI-H7N3(2004), LPAI-H5N2(2005) & LPAI-H5N2(2009).  The 
Animal Health Centre was responsible for the initial detection of avian influenza (AI) in all 3 
events and played a key role in providing local diagnostic support to the eradication effort lead 
by CFIA.  A significant lesson learned from the 2004 HPAI outbreak was the vital need for 
local diagnostic support for the disease control effort as well as the need for timely diagnostic 
testing to allow test-negative birds to proceed to scheduled slaughter.  In 2004, the majority of 
these “movement for slaughter” tests were performed by the AHC, while the confirmatory and 
outbreak-related testing was done at the NCFAD in Winnipeg.  The success of this strategy 
provided a model for future federal/provincial collaborations on FAD outbreaks. 

For the AHC, the 2009 NAI event provided the most intense operational challenge 
since, for the first time, the majority of the outbreak testing was performed locally.  An 
untested SOP, written following NAI 2005, proved to be extremely valuable since it identified 
key outbreak-specific roles for submission coordination, processing and reporting.  It also 
provided a dedicated NAI Outbreak Lab Submission Form that required important data inputs 
not normally found on the routine AHC diagnostic submission form.  Unfortunately, the lack of 
familiarity with the BC Premises ID Program by both CFIA samplers and the producers 
themselves hampered the usefulness of this valuable information tool.  Despite continual 
improvements to data sharing agreements between government agencies, this aspect of 
outbreak management is still severely flawed and requires cumbersome workaround solutions. 

Following each NAI event each regulatory agency and industry stakeholder group 
conducted internal and then shared debriefing sessions from which specific recommendations 
for change were made.  Properly managed debriefing sessions are a vital recovery element 
that allows for both constructive problem solving as well as emotional support/release for 
those impacted by the emergency effort.  The areas of focus in the AHC internal debriefing 
session were workload, workflow & process, facility support, data input, sample handling, 
health & safety, documentation, results reporting, management of supplies, management of 
regular caseload, integration of external staff, communications (internal & external), stress and 
recognition.  Critical issues and recommendations for change are summarized in Table 1. 

  Table 1. Recommendations & Critical Issues 
 CRITICAL ISSUE: Immediate development of the Emergency Lab Database System 

(ELDS) to produce a collaborative and cohesive data collection system, real-time summary 
reporting and web-based results reporting. The development of ELDS would address many of 
the challenges and inefficiencies identified with data management and documentation 

 Assist the Poultry Industry to review the weaknesses of the BC Poultry Premises ID Project 
and ensure corrective action is taken. Ensure CFIA is familiar with the program 

 Hold a shared review of the BCMAL-AHC and CFIA diagnostic teams (labs and sampling) to 
strengthen process, communications and data-sharing 

 Ensure lab staff familiarity with FADES Plan and AHC Lab Response SOP. Design an AHC 
training exercise around a rapidly expanding outbreak 

 Need to develop written protocols for: handling RUSH samples, vaccination/antiviral policy 
for lab staff, orientation package for external lab staff, define the AHC diagnostic process for 
CFIA (expectations for turnaround time) etc 

 CFIA sampling schedules are crucial for testing efficiency & staff management 
 Define an outbreak response staffing plan, including the concept of staggered shifts and the 

inclusion of external staff 
 Need the assurance that overtime will be paid for all AHC staff.  
 Better  logistical support of lab 
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Monday, June 6 – 1130 

 
Fore-CAN project: foresight for Canadian animal health 

 
Shane Renwick 

 
Science Branch, Canadian Food Inspection Agency, Ottawa ON 

 
Threats to animal health could significantly impact Canada’s security given the 

potential for devastating consequences related to public health, economic security, food 
safety, and the environment. 

Canada’s Animal Health Emergency Management (AHEM) system must have 
effective capabilities in place to anticipate, prevent, prepare for, respond to and recover 
from, animal health emergencies. 

One potential approach to provide long-term insight on key decision-making on 
investments in capability is foresight, which can be defined as a set of strategic tools 
that emphasize a long-term perspective to gain insight on future needs, capabilities 
and priorities. 

Sponsored by a Department of National Defence research initiative, the CRTI, and 
involving participation from federal, provincial, academic and industry partners, the 
objective of the Fore-CAN: Foresight for Canadian Animal Health project is to explore the 
use of foresight in guiding future-focused planning within the AHEM environment and 
fostering innovation. 

In order to apply a comprehensive national perspective to the issue of animal 
health emergency management, project contributors and participants were selected from a 
broad range of sectors and disciplines. 

The collective Shared Vision developed through foresight articulated the need for 
the future AHEM system to successful integrate human, animal, ecosystem and economic 
health systems in order to deal with the complexity of future threats. 

Outputs exceeded expectations, in that, beyond simply articulating a future vision, 
the project has attempted to bridge the present with the future through the 
articulation of outcomes-based roadmaps.  These roadmaps serve to identify innovative 
existing activity and initiatives and link their outputs with desirable future outcomes. 

Thus, stakeholders already actively participating within the system are able to 
recognize the kinds of innovative programs and projects underway that will contribute to 
the development of capabilities and realization of the vision, and provide direction, ideas 
and opportunities for subsequent waves of activity. 
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Lunch, Exhibitors, Poster presentations – 1200 – 1330 – LLC 1707/1708 
 
CAHLN-RCTLSA Business Meeting (Open) (Lunch Provided) –LLC-1714 

• Discussion of proposed constitution for CAHLN-RCTLSA 
• Confirmation of 2012 meeting 

……………………………… 
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Monday, June 6 - 1330 

 
The National Animal Health Laboratory Network (NAHLN): lessons learned 

 
Terry F. McElwain1, Barbara M. Martin2 

 
1Washington Animal Disease Diagnostic Laboratory, Washington State University, 

Pullman, WA; 2National Animal Health Laboratory Network, United States Department of 
Agriculture, Ames, IA, USA 

 
As the National Animal Health Laboratory Network (NAHLN) nears its 10 year 

anniversary, it is appropriate to reflect on lessons learned.  Established in 2002 to help 
address the threat of accidental and intentional introduction of foreign animal diseases 
(FADs), the NAHLN has expanded from an initial 12 core state laboratories to include 43 
additional state and federally supported partners defined as “member” and “contract” labs 
(55 total labs).  The initial mandate was to develop the capability and capacity for 
responding to 8 FADs.  But the NAHLN infrastructure was quickly recognized as a 
valuable infrastructure to leverage other program disease surveillance programs, and testing 
for the transmissible spongiform encephalopathies (BSE, scrapie, CWD) were added to the 
mandate in 2004.  Since then, NAHLN infrastructure has been utilized in multiple 
surveillance programs, including the implementation of the first surveillance program for 
an FAD in the US (CSF in 2006), wild bird influenza virus, and swine influenza virus. 

The NAHLN development was guided by founding principles that included 
quality of labs, competency of laboratory personnel, standardization of protocols and 
equipment,  assessment of preparedness through scenario testing, secure electronic 
communication and reporting, and appropriate biosafety and biosecurity.  One of the 
most important lessons learned during the first 9 years of NAHLN operation was that the 
guiding principles were sound and that adherence to those principles was essential to 
continued NAHLN development.  Quality was identified as a key requirement to achieve 
NAHLN success and maintain support from both stakeholders and regulatory officials.  
Other lessons learned included the need for participatory leadership, with all laboratory 
partners and regulatory officials represented and valued in making key decisions.  
Communication is essential, and multiple avenues are utilized to ensure that all 
laboratories, regulatory officials and end users are informed.  Surveillance testing has been 
instrumental to ensuring ongoing competency.  Tabletop scenarios designed specifically for 
the NAHLN laboratories have been valuable tools to practice testing, reporting and 
emergency protocols. 

Undertaking development of a large laboratory network in countries like the US and 
Canada is not for the “faint of heart”.  The NAHLN has learned the lesson that significant 
support at the federal level is vital for administering the network (PT programs, validation 
of assays, administration of contracts, quality assessment, and others) to ensure adherence 
to the founding principles.  But perhaps the most important lesson learned is that 
testing for high consequence diseases such as FMD can be conducted at the state (or 
provincial) level rapidly, safely and securely, providing both early information to 
guide disease response and critical response capacity during and following an 
outbreak. 
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Monday, June 6 – 1400 
 

CAHSN – Charting the future together 
 

Primal Silva 
 

Animal Health Science, Canadian Food Inspection Agency, Ottawa, ON 
 

The Canadian Animal Health Surveillance Network (CAHSN) is a joint 
federal, provincial and university network aimed at enhancing the capacity for rapid 
diagnosis of infectious animal diseases, early warning of animal health threats, and 
enhancing surveillance capacity through information sharing systems.  Over the last 5 
years, CAHSN has established the capacity to diagnose and monitor important foreign 
animal diseases, i.e. FMD, CSF, AI, and Newcastle disease.  The network has invested in 
building laboratory capacity consistent with bio-containment requirements, established 
standardized diagnostic protocols, and provided training across partner laboratories. 

Building on the success to date, there are opportunities to explore expansion of the 
role of CAHSN beyond its current functions.  The operational capabilities for assuring 
animal health in Canada need to be responsive to national and international demands and, 
as such, we must consider ways to bring together the best available competencies in the 
federal, provincial and university systems. 

Our success in meeting this challenge effectively will depend on our ability to 
chart a common path, building on Canada's strengths in animal health expertise, 
incorporating cutting-edge technologies, and leveraging complementary capacities 
and capabilities available in different organizations, underpinned by joint leadership. 
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Monday, June 6 – 1430 

 
The role of the Animal Health Laboratory in forensic investigations 

 
Beverly McEwen, Margaret Stalker, Josepha DeLay, Murray Hazlett,  

Brent Hoff, Emily Martin 
 

Animal Health Laboratory, Laboratory Services Division, University of Guelph,  
Guelph, ON 

 
The Animal Health Laboratory (AHL) frequently receives forensic cases for 

examination, from a variety of animal species.  Forensic cases include those submitted by 
law enforcement agencies, malpractice cases, insurance cases, and regulatory cases 
involving racehorses.  In contrast to routine cases for diagnosis of natural disease, forensic 
cases require more rigorous documentation due to the significance of evidence in courts of 
law. 

The AHL is an integral part of the judicial process due to our scientifically and 
legally credible expertise in forensic cases involving animals as victims, evidence, or as 
perpetrators.  A societal role is also fulfilled by the AHL in cases where public/animal 
safety is at risk, and in domestic violence cases.  The public reaction of rages, sorrow and 
fear to crimes involving animals requires that a process and expertise are available to help 
investigate these crimes. 

From 1998-2010, the number of criminal cases submitted to the AHL increased 
significantly.  Animals are submitted to the AHL as victims, as evidence, as both 
victims and evidence, and as perpetrators.  Based on the history provided, 83% of cases 
were submitted for animal abuse or neglect, 7.4% were submitted as cases where abuse was 
suspected, 6.7% as intentional poisonings, and less than 2% each for sexual abuse, animals 
found at scenes of homicide, or dog-fighting. 

Specific high profile cases submitted to the AHL will illustrate our role in forensic 
investigations. 
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Health Break, Exhibitors, Poster presentations - 1500-1530 – LLC 1707/1708 
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Monday, June 6 - 1530 

 
Looking beyond the microscope - what other tools help make a diagnosis? 

 
Dorothee Bienzle 

 
Department of Pathobiology, University of Guelph, Guelph, ON 

 
Microscopic assessment of cells and tissues has been and will likely remain the 

mainstay of diagnosis in pathology.  However, over the past decades, ancillary diagnostic 
approaches such as immunohistochemical assessment of tissues for tumor type or presence 
of infectious agents, flow cytometric classification of round cell tumors, molecular analysis 
of tissue for presence of clonal populations, and tissue-specific genome analysis have been 
incorporated into, or are being developed as part of the diagnostic process. 

Immunohistochemistry is widely employed in veterinary pathology and has 
yielded key findings such as identification of divergent tissue origin and prognosis among 
synovial and intestinal tumors in dogs, and expression of chronic wasting disease proteins 
in extraneural lymphocytes and platelets. 

Quantitative cytometric analysis of neoplastic lymphocytes with panels comprised 
of more than 20 antibodies identifies heterogeneity among B- and T-cell lymphomas, 
which correlates with different prognoses, and is readily incorporated into oncologic 
practice. 

Certain types of lymphoma arise at sites of chronic lymphocytic inflammation, but 
the transition from reactive to neoplastic phenotype is difficult to ascertain by morphologic 
assessment.  In this scenario, PCR-based detection of clonal lymphocyte antigen receptors 
is very useful. 

Finally, quantitative and sequence-based analysis of tumor genomes is largely 
applied in human oncology research, but has yielded astounding insight into the genetic 
abnormalities of tumors relative to non-neoplastic host tissues.  While such analysis is not 
part of veterinary pathology today, many of the tools applied to human or mouse tissues 
can be readily transferred to other animals, and may become part of future diagnoses and 
prognoses. 

In the conference presentation, findings and value of various novel diagnostic 
methods will be expanded. 
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Monday, June 6 – 1600 

 
Molecular epidemiology to refine diagnostics in bacteriology:  Does it help? 

 
Patrick Boerlin 

 
Department of Pathobiology, Ontario Veterinary College, University of Guelph,  

Guelph, ON 
 

Molecular epidemiology studies the distribution of molecular determinants of 
health and disease in natural microorganism populations.  Molecular epidemiology 
approaches can be used to delineate subgroups within bacterial populations and associate 
these subgroups with particular disease characteristics or with outbreaks.  The current 
methods for this purpose include mainly PFGE, MLST, and MLVA and will be illustrated 
with examples from our own research.  Since bacteria can often exchange genetic material, 
tracing specific genes associated with disease and health rather than bacteria is also an 
important application of molecular epidemiology. 

Historically, one of the very first applications of molecular epidemiology has been 
in tracking sources of nosocomial infections.  This classical application is illustrated with 
an example showing how molecular epidemiology (PFGE) demonstrates the difference of 
behavior between Acinetobacter baumannii and Staphylococcus pseudintermedius in a 
veterinary clinic.  Another example is the identification of the source of a Pasteurella 
multocida meningitis in a baby.  Contrary to such local studies on hospital infections, 
global typing methods allow us to better understand the epidemiology of major pathogens 
across the planet.  We illustrate this point by showing how MLST suggests that the first 
MRSA isolate from bovine mastitis in Canada is originating from humans.  We also 
illustrate the application of MLVA to typing Clostridium perfringens strains from diverse 
sources. 

PFGE typing of Enterococcus cecorum demonstrates that the recent accumulation 
of infections of chickens with this organism results from the emergence of a new E. 
cecorum clone with particular characteristics.  This has implications with regards to 
antimicrobial treatment/prevention that should be based on testing of the actual pathogens 
and not on the situation in intestinal E. cecorum strains in general. 

Antimicrobial susceptibility testing is of great use for therapeutic purposes.  
However, this may not always provide all the information needed to assess a situation 
adequately.  Resistance to the same third-generation cephalosporins can be the result of 
point mutations or of acquisition of new genes.  The latter has much broader implications 
with regards to public health than the former, and it may be important to differentiate these 
2 cases. Finally, using the examples of fluoroquinolones and β-lactams in E. coli and 
Salmonella, molecular epidemiology can provide information of importance for both 
therapy in animals and recognition of hidden resistance reservoirs of public health 
significance. 
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Monday, June 6 – 1630 
 
 

Automation and multiplexing in microbiology 
 

Davor Ojkic 
 

Animal Health Laboratory, Laboratory Services Division, University of Guelph, Guelph, ON 
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1730- 2000 – CAHSN Steering Committee meeting (by invitation) PAHL 4838 
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Tuesday morning, June 7, 2011 
Session moderator:  Marina Brash – LLC 1714 
0830 - Enhanced Surveillance Project, broilers -3 speakers 

Epidemiological study of viral and bacterial pathogens in Ontario broiler chickens - 
Michael Eregae*, Eric Nham*, Hind Kasab-Bachi*, Michele Guerin, Scott McEwen, Cate 
Dewey, Davor Ojkic, David Pearl, Andreas Beocker, Durda Slavic 

 
0900 – Salmonella Enteritidis in people and poultry - cooperative outbreak investigation and 

management - William Cox 
 
0915 - Salmonella vaccination and serological testing in poultry - Teresa Cereno 
 
0930 – A temporal study of Salmonella serovars in breeder flocks and hatcheries in Ontario 

between 1998 and 2008 - Theva Sivaramalingam*, Michele T. Guerin, Scott A. McEwen, 
David L. Pearl, Davor Ojkic 

 
0945 – Infectious laryngotracheitis (ILT) control in the Fraser Valley of British Columbia - 

William Cox 

 
1000 - 1030 - Break, posters, exhibits – LLC 1707/1708 
 
1030 – Comparative genomic analysis of Clostridium perfringens strains that cause avian 

necrotic enteritis - Dion Lepp*, Valeria Parreira, J. Glenn Songer, Andrew Kropinski, 
Patrick Boerlin, Joshua Gong, John Prescott 

 
1045 – Characterization of plasmids in Clostridium perfringens type A associated with NE -

Valeria R. Parreira*, John F. Prescott 
 
1100 – Feed-borne Fusarium mycotoxins induce morphologic changes in the intestine of 

broiler breeder pullets - George N. Girgis, John R. Barta, Marina Brash, Trevor K. Smith 

 
1115 – Detection of chicken parvovirus in broilers and broiler breeders in Ontario, Canada - 

Jacqueline Fountain*, Marina Brash, Laszlo Zsak, Éva Nagy 

 
1130 – Genetic analysis of fowl adenovirus fiber genes - Helena Grgić*, Davor Ojkić, Bruce 

Hunter, Éva Nagy 
 
1145 – Development of a system to detect anti-hemagglutinin (HA) antibodies in chickens 

using 3 recombinant baculoviruses expressing HA - Alexandra Elliott*, Jeffery Hodgson, 
Éva Nagy, Peter Krell 

 
1200 - 1300 - Lunch, posters, exhibits - LLC 1707/1708 
 

Tuesday afternoon, June 7, 2011  
Session moderator:  John Prescott – LLC 1714 
1300 – Prevalence of pathogenic and non-pathogenic Brachyspira spp. in Ontario layer flocks 

and identification of risk factors associated with dirty eggs - Genet A Medhanie*, 
Michele Guerin, Durda Slavic, Scott McEwen, Lloyd Weber, Babak Sanei, Leanne Cooley, 
Scott Houghton 

 
 
* Graduate student 
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Tuesday afternoon, June 7, 2011  

Session moderator:  John Prescott  
1315 - Live-non attenuated vaccination in 4 tiered cage-reared pullets in Ontario:  A 

comparative study of Eimeria oocyst cycling management - Kayla R. Price*; Mike 
Petrik, John R. Barta, Linnea Newman 

 
1330 - Pyogranulomatous pleuropneumonia and mediastinitis in ferrets associated with 

Pseudomonas luteola - Jorge Martínez, Antonio Ramis, Lourdes M. Abarca, Jaume 
Martorell, Alfonso Moya, Alex Olvera, Carles Juan-Sallés, Audreu Riera, Leslie Woods, 
Norman Cheville, Sara Soto 

 
1345 – Identification and confirmation of toxic compounds from biological matrices using 

GC-MS and LC-qTOF - Perry A. Martos, Heather McCormick, Patsy Graham, Nick 
Schrier 

 
1400 – Trends of methicillin-resistant coagulase-positive staphylococci in Atlantic Canada - 

Matthew Saab, Jan Giles, Lorraine Lund, Robert Page, J T. McClure, C. Anne Muckle 

 
1415 – Role of Clara cell secretory protein in lung inflammation - Olivier Côté*, Mary Ellen 

Clark, Dorothee Bienzle 
 
1430 – Neutrophil chromatin deposition in septic lesions - Krishna Yekkala*, Tony Hayes 
 
1445 –A modified skin test for diagnosis of subclinical enteric paratuberculosis in cattle - 

Brandon L Plattner, Elise Huffman, Jesse M Hostetter 
 
1500 - 1530 - Break, posters, exhibits – LLC 1707/1708 
 
1530 – Cysticercus ovis infection and the Canadian sheep industry: an emerging problem - 

Bradley D. De Wolf*, Paula I. Menzies, Andria Q. Jones, Andrew S. Peregrine, Jocelyn T. 
Jansen, Jennifer MacTavish 

 
1545 – Prevalence of drench failure and anthelmintic resistance in Ontario sheep flocks - 

Laura Falzon*, Krishna Shakya, Paula Menzies, John VanLeeuwen, Andria Jones, Jocelyn 
Jansen, Jacob Avula, Andrew S. Peregrine 

 
1600 – Evaluation of the zoonotic potential of Giardia duodenalis in fecal samples from dogs 

and cats in Ontario - Rebeccah M. McDowall, Andrew S. Peregrine, Erin K. Leonard, 
Christopher Lacombe, Mary Lake, Ana R. Rebelo, Hugh Y. Cai 

 
1615 - Evaluation of methods for extraction of DNA from Encephalitozoon cuniculi - Stephanie 

Reabel* 
 
1630 – New swine H3N2 and pandemic H1N1 2009 influenza virus reassortant in two 

Canadian animal populations, mink and swine - Donald Tremblay, Véronique Allard, 
Jean-François Doyon, Grant J. Spearman, Josée Harel, Carl A. Gagnon 

 
1645 - The changing face of pneumonia in swine: diagnostic challenges - Beverly McEwen, 

Josepha DeLay, Murray Hazlett, Margaret Stalker, Susy Carman, Durda Slavic, Maria 
Spinato, Tony van Dreumel, Hugh Cai 

*Graduate Student 
 
1700 - Informal social get-together – Shakespeare Arms, Harvard Road, Guelph 
 
1700-1900 National TSE Laboratory Network meeting (by invitation) – PAHL 4838 
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Tuesday, June 7 – 0830 

 
Epidemiological study of viral and bacterial pathogens in Ontario broiler chickens 

 
Michael Eregae1*, Eric Nham1*, Hind Kasab-Bachi1*, Michele Guerin1, Scott McEwen1, 

Cate Dewey1, Davor Ojkic2, David Pearl1, Andreas Beocker3, Durda Slavic2 
 

1Department of Population Medicine, Ontario Veterinary College; 2Animal Health 
Laboratory, Laboratory Services Division; 3Department of Food, Agricultural and Resource 

Economics, University of Guelph, Guelph, ON 
 

There is a lack of observational studies conducted on the prevalence and risk 
factors for viral and bacterial pathogens in broiler chickens in Ontario.  The Enhanced 
Surveillance Project is a cross-sectional study, which targets pathogens that have animal 
and public health significance, or currently have an economic impact on the industry.  
Some of the pathogens that are under investigation include; Fowl adenovirus (FAdV), 
Infectious bursal disease virus (IBDV), Chicken anemia virus (CAV), Reovirus (REO), 
Avian encephalomyelitis virus (AEV), Avian adeno-associated virus (AAAV), 
Enterococcus cecorum, Brachyspira spp. Clostridium difficile, and Clostridium 
perfringens. 

The study aims to quantitatively determine the prevalence of these pathogens, and 
determine the effect of current, recommended biosecurity and management practices on the 
risk of infection.  It also aims to estimate the potential economic impact of FAdV, IBDV, 
CAV, REO, AEV, AAAV and C. perfringens on animal health, productivity, and 
profitability, and the value of implementing biosecurity protocols on farm.  This research 
will address issues surrounding antimicrobial use and antimicrobial resistance in C. difficile 
and C. perfringens. 

This study has a target sample size of 240 flocks.  Samples are collected at six 
processing plants, which represent 70% of Ontario’s broiler processing.  The proportion of 
flocks sampled per plant is based on the plant’s percentage of Ontario’s broiler market 
share.  At the plant, 15 blood samples, 15 whole intestines, and 15 cloacal swabs are 
collected.  Tissues and swabs are submitted to the Animal Health Laboratory for testing.  
Two to three days after sample collection, producers are interviewed and data are collected 
on farm management and biosecurity practices, and antimicrobial use for the specific flock 
sampled. 

To date, samples have been collected from 121 flocks.  Partial preliminary 
laboratory results are available.  For FAdV, 78.4% of 51 tested flocks were positive on agar 
gel immunodiffusion.  Virus isolation in eggs for FAdV and REO from cloacal swabs and 
cecal tonsil samples was negative (n=49 flocks).  No laboratory results are available for 
IBDV, CAV, AAAV, or AEV.  Ninety-five percent, 82%, and 1% of 98 flocks tested 
positive for E. cecorum, C. perfringens and C. difficile, respectively. 

This innovative approach will address current knowledge gaps with respect 
to pathogens of poultry health significance in Canada’s largest broiler-producing 
province. This research is a vital first step in prioritizing future research and designing 
broiler disease control programs in Ontario. 
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Tuesday, June 7 – 0900 

 
Salmonella Enteritidis in people and poultry -  

cooperative outbreak investigation and management 
 

William Cox 
 

British Columbia Ministry of Agriculture, Abbotsford, BC 
 

An outbreak of Salmonella Enteritidis (SE) infection in humans due to SE PFGE 
pattern SENXAI0003 was observed starting in the spring of 2008.  Beginning early in the 
outbreak, public health officials, industry representatives, and BC Ministry of Agriculture 
veterinarians worked together attempting to define the character of the outbreak, identify 
possible sources, and initiate possible mitigation strategies.  Some clusters of illness were 
found to be associated with various restaurants and further investigation by Environmental 
Health Officers revealed many food service establishments (FSE) to be using substandard 
eggs, found to be cracked or grossly contaminated with feces and feathers.  Of particular 
interest was the frequent finding of broiler hatching eggs among the confiscated 
substandard eggs. 

Coincidentally with the rise of illness in humans was a significant rise in the 
identification of SE from hatchery fluff samples.  Of particular importance to poultry health 
was the rise in morbidity and mortality in broiler chicks and chickens, due to SE and 
characterized by lesions consistent with coliform septicaemia.  Isolates were identified to 
be phage type 8, which has a close agreement with PFGE pattern SENXAI0003.  Further 
investigation using multilocus variable number tandem repeat analysis (MLVA), a PCR 
technique, demonstrated isolates from fluff samples and from humans to be 
indistinguishable. 

Control efforts in the public health arena included press releases emphasizing the 
importance of proper food handling, including the purchase of graded eggs from reliable 
sources and enhanced inspection efforts to identify and confiscate unsuitable eggs from 
FSE.  Through the inspection activities, a large distribution network of “illegal” eggs was 
identified, but the underground nature of the network prevented effective traceback. 

Control in the poultry industry was focused on the broiler breeder populations and 
started with discouraging the sale of hatching eggs at farm gate.  On-farm mitigation 
strategies included increased attention to biosecurity practices, particularly pest control and 
cleaning and disinfection, implementation of a vaccination program, and intestinal 
modulation with methods such as acidification of feed or water and administration of 
probiotics. 

The SE outbreak in humans continues but has not risen above what now 
appears to be a new baseline.  Isolations of SE from breeder flocks are down, and the 
situation appears to be improved, but SE has not yet been eliminated. 
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Tuesday, June 7 – 0915 

 
Salmonella vaccination and serological testing in poultry 

 
Teresa Cereno 

 
Hatchery Program, Disease Control and Animal Welfare Section, Terrestrial Animal 

Health Division, Canadian Food Inspection Agency, Ottawa, ON 
 

Due to the concern for food-borne salmonellosis, vaccination for Salmonella sp. is 
being integrated into the total health programs of many poultry companies.  Vaccine 
manufacturers continue to develop Salmonella bacterins, which are being licensed for 
distribution and use in Canada. 

The purpose of this presentation is to remind private poultry veterinarians that 
vaccines against Salmonella sp. can interfere with pullorum-typhoid testing (tube 
agglutination test and rapid agglutination test), resulting in reports of pullorum-
typhoid (PT) reactors.  Under the Health of Animals Regulations, Section 79, all such 
reactors are reported in writing to the Canadian Food Inspection Agency (CFIA).  Upon 
receipt of PT reactor results, the owner or person in charge of the birds, or the attending 
private veterinarian shall immediately submit live birds to an authorized laboratory for 
culturing or further testing.  This provision applies regardless of the flock’s vaccination 
history.  These steps enable the CFIA to investigate any possibility of true field exposure 
and to ensure that such situations are diagnosed appropriately and responded to as soon as 
possible. 

The CFIA requires that poultry practitioners and producers provide complete flock 
vaccination history when submitting blood samples or any other types of samples for PT 
testing at diagnostic laboratories.  This information is important, enabling recipients of the 
results to consider that positive results may be due to vaccination.  Further, there are no 
serological testing kits available in Canada to evaluate antibody levels for Salmonella (e.g. 
S. Enteritidis) in vaccinated birds; therefore, the tube agglutination test, which was 
developed for S. Pullorum and S. Gallinarum, is NOT recommended for evaluating 
vaccination efficacy. 
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Tuesday, June 7 – 0930 

 
A temporal study of Salmonella serovars in breeder flocks and hatcheries in Ontario 

between 1998 and 2008 
 

Theva Sivaramalingam1*, Michele T. Guerin1, Scott A. McEwen1, David L. Pearl1,  
Davor Ojkic2 

 
1Department of Population Medicine, Ontario Veterinary College; 2Animal Health 

Laboratory, Laboratory Services Division; University of Guelph, Guelph, ON 
 

There have been few temporal studies conducted on Salmonella serovars in 
poultry breeder flocks and hatcheries in Canada.  A major constraint in those studies was 
that denominator data, such as population size, were not available. 

The objectives of this study were to determine the prevalence of Salmonella in 
breeder flocks and hatcheries (broiler-, layer-, turkey- and other-breeder birds) in Ontario, 
identify major serovars, and identify temporal trends and clusters of the most frequent 
serovars.  Surveillance data collected under the Ontario Hatchery and Supply Flock Policy 
program between 1998 and 2008 were obtained from the Animal Health Laboratory.  
Cultures were performed on fluff samples from hatcheries, and environmental samples 
(e.g., waterers, nests, and feces) from breeder barns using standard techniques.  Data were 
analyzed using statistical software. 

In breeder flocks, the prevalence of Salmonella was highest in broiler breeders 
(47.4%) and the lowest in turkey-breeder flocks (19.6%).  Decreasing trends in Salmonella 
in broiler-, layer- and turkey-breeder flocks were observed due to decreasing trends in 
Salmonella Heidelberg.  In hatcheries, the highest prevalence was observed in turkey 
hatcheries (13.2%), and the lowest prevalence in layer hatcheries (3.1%).  Increasing trends 
were observed in broiler-breeder and other-breeder bird hatcheries, while a decreasing 
trend was noticed in layer-breeder hatcheries.  There was a significant seasonal effect on 
the prevalence of Salmonella from fluff samples of all poultry types, while season was not 
significant in the breeder flocks.  Salmonella Enteritidis was isolated from broiler-breeder 
and other-breeder bird hatcheries.  Overlapping temporal clusters of Salmonella 
Heidelberg, Typhimurium and Hadar were detected in breeder flock environmental 
samples and hatchery fluff samples, which indicates that one likely source of 
contamination to the hatcheries is the breeder flocks. 

Various components suggested that control measures should be directed at the 
breeder farm, hatchery and hatcher. 
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Tuesday, June 7 – 0945 

 
Infectious laryngotracheitis (ILT) control in the Fraser Valley of British Columbia 

 
William Cox 

 
British Columbia Ministry of Agriculture, Abbotsford, BC 

 
Annual outbreaks of infectious laryngotracheitis (ILT) in the Fraser Valley of 

British Columbia have plagued the commercial poultry industry since 2006.  A number of 
different control measures have been instituted, including enhanced biosecurity measures, 
specified treatment and handling of manure, and vaccination strategies.  Early in the life of 
the outbreak cycles, it was determined by PCR methods that the virus involved was 
indistinguishable from chick embryo origin (CEO) vaccine virus.  It has been recognized in 
other jurisdictions that, in the presence of high bird density with mixed production that 
includes susceptible broiler chickens, CEO vaccine virus is capable of contributing to 
outbreaks of ILT.  The poultry industry in the Fraser Valley worked together to develop a 
strategy to significantly reduce the use of CEO vaccine while, at the same time, continuing 
with measures to reduce the risk of the spread of ILT. 

Using a new Marek’s disease/ILT vectored vaccine combined with an eye-
dropped tissue culture origin vaccine when necessary, a measure of control has been 
achieved.  Of particular importance has been the universal vaccination of multi-age, 
specialty meat chickens and the vaccination of broiler chickens during times of high risk.  
In 2010, a short-lived outbreak in early spring was quickly stopped when all control 
measures were put into place.  Only occasional, sporadic cases have been reported since. 
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Health break, exhibitors, poster presentations – 1000 – 1030 – LLC 1707/1708 
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Tuesday, June 7 – 1030 

 
Comparative genomic analysis of Clostridium perfringens strains  

that cause avian necrotic enteritis 
 

Dion Lepp1,2*, Valeria Parreira1, J. Glenn Songer3, Andrew Kropinski4, Patrick Boerlin1,4, 
 Joshua Gong2, John Prescott1 

 

1Department of Pathobiology, University of Guelph, Guelph, ON; 2Guelph Food Research 
Centre, Agriculture and Agri-Food Canada, Guelph, ON; 3College of Veterinary Medicine, 

Iowa State University, Ames, IA; 4Laboratory for Foodborne Zoonoses, Public Health Agency 
of Canada, Guelph, ON 

 
Clostridium perfringens type A causes poultry necrotic enteritis (NE), an enteric 

disease of considerable economic importance.  We recently identified, using a sequencing 
based approach, 3 novel pathogenicity loci (NELoc-1 to 3) found only in strains that cause 
necrotic enteritis.  Two of these loci (NELoc-1 and 3) were found to reside on separate large 
plasmids that are closely related to other large plasmids of C. perfringens.  In this study, we 
extended the analysis to a larger set of poultry strains to determine the prevalence of the 3 NE 
loci in isolates from diseased and healthy birds, and to identify additional genetic factors that 
may contribute to the virulence of NE strains. 

Based on the genome sequences of 2 NE-causing strains, a microarray was developed 
consisting of 3,335 oligonucleotide probes representing ~90% of the C. perfringens genome.  
Validation of the array showed it to be highly sensitive and specific.  A set of 57 C. perfringens 
strains, 28 from birds with NE and 29 from healthy birds, were analysed by array comparative 
genomic hybridization (aCGH).  Pulsed field gel electrophoresis (PFGE) of the strains 
confirmed that they were genetically distinct.  The 3 NE loci were more prevalent in isolates 
from diseased than from healthy birds.  In particular, NELoc-2 was present in all isolates from 
diseased and only 27.6% of isolates from healthy birds.  A number of additional genes were 
also found to be significantly associated with isolates from diseased birds, including an 
alternative sigma factor, a two-component signal transduction system, and a ferric iron 
siderophore transport system. 

These findings suggest that the 3 NE loci are important for pathogenesis, in 
particular NELoc-2.  Additionally, several other fitness-related chromosomal genes may 
contribute to a strain’s ability to cause disease. 
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Tuesday, June 7 – 1045 

 
Characterization of plasmids in Clostridium perfringens type A  

associated with necrotic enteritis 
 

Valeria R. Parreira*, John F. Prescott 
 

Department of Pathobiology, Ontario Veterinary College, University of Guelph,  
Guelph, ON 

 
Clostridium perfringens type A isolates cause necrotic enteritis (NE), a common 

and important infection of broilers.  Recently, NetB, a novel pore-forming toxin, has been 
described as an essential factor for pathogenesis in NE.  Our recent study showed that NE 
C. perfringens carry 3 to 4 large plasmids and that the netB gene is present in 1 of the 3 
novel pathogenicity loci (NELoc-1) located in an 80 kb plasmid.  The beta2 toxin (cpb2) 
gene is carried on a smaller plasmid in most strains together with the second pathogenicity 
locus, NELoc-3.  Southern blotting showed that the netB gene was present in plasmids of 
different sizes among a group of 6 strains and that 1 strain carried both netB and cpb2 
genes in the same plasmid. 

We characterized the size of plasmids in isolates from NE affected and from 
healthy birds, and the distribution of their pathogenicity loci.  To confirm whether pNetB 
and pCpb2 plasmids are conjugative, these plasmids were marked with an antibiotic 
resistance gene and tested for their ability to transfer by mating them to a laboratory strain 
(CW504). 

The current study showed that 15 NE C. perfringens type A isolates and 5 isolated 
from healthy birds harboured 3 to 5 different plasmids with considerable variation in size, 
ranging from 40 to 150 kb.  For most of the isolates, netB gene was located in NELoc-1, 
which was conserved among these isolates.  One isolate had 2 distinct plasmids, both of 
which contained NELoc-1 and NELoc-3 on the same plasmid.  All pNetB and pCpb2 
plasmids from NE isolates carried the tcpA and tcpF genes essential for conjugation.  Both 
plasmids were confirmed to be conjugative. 

There is remarkable variation in the plasmids found in strains of C. 
perfringens isolated with NE, probably because of recombination events between these 
related plasmids.  These plasmids can transfer readily to a C. perfringens laboratory 
strain, likely reflecting the common movement of such plasmids in C. perfringens in the 
chicken intestine.  Despite the plasmid variation, the NELoc-1 and NELoc-3 pathogenicity 
loci are well conserved in these plasmids. 
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Tuesday, June 7 – 1100 

 
Feed-borne Fusarium mycotoxins induce morphologic changes in the intestine of  

broiler breeder pullets 
 

George N. Girgis1, John R. Barta2, Marina Brash3, Trevor K. Smith1 

 
1Department of Animal and Poultry Science, Ontario Agricultural College; 2Department of 

Pathobiology, Ontario Veterinary College; 3Animal Health Laboratory, Laboratory 
Services Division, University of Guelph, Guelph, ON 

 
Fusarium mycotoxins are common contaminants of animal feed in Canada.  Swine 

are known to be the most sensitive species to Fusarium mycotoxins.  Some earlier studies, 
most of which utilized individual purified mycotoxins or fungal culture material for short 
duration, suggested that poultry are relatively resistant to Fusarium mycotoxins.  
Therefore, poultry have become the recipients of contaminated grains diverted from swine 
feeds.  The use of naturally contaminated grains containing multiple Fusarium mycotoxins 
has been adopted in many recent experiments as it is more representative of field 
conditions. 

The effects of feeding diets containing grains naturally contaminated with 
Fusarium mycotoxins on intestinal morphology were studied in the absence or presence of 
coccidial challenge in broiler breeder pullets raised to 10 weeks of age.  Experimental diets 
included: controls, diets containing grains naturally contaminated with Fusarium 
mycotoxins, and diets containing contaminated grains + 0.2% polymeric glucomannan 
mycotoxin adsorbent.  Contaminated diets contained up to 3.8 mg/g deoxynivalenol 
(DON), 0.3 mg/g 15-acetyl DON, and 0.2 mg/g zearalenone.  An optimized mixture 
(inducing lesions without mortality) of Eimeria acervulina, Eimeria maxima, and Eimeria 
tenella was used to challenge the birds at 8 weeks of age.  Intestinal tissues were collected 
from duodenum, jejunum, and ileum prior to infection and 14 days post-infection, which 
was considered the end of the recovery period. 

Mean villus height (VH) in the duodenum of birds fed the contaminated diets in 
the absence of coccidial challenge was significantly lower than that of the controls.  Mean 
VH in the jejunum and ileum of the same birds was significantly higher compared to 
controls, indicating a compensatory mechanism.  Fusarium mycotoxins retarded duodenal 
recovery from coccidial lesions, as indicated by lower duodenal VH and apparent villus 
surface area comparing challenged birds fed the contaminated diets to challenged controls 
of the same age.  Increased VH was frequently associated with cryptal hyperplasia and 
increased numbers of mitotic figures in crypts. 

We concluded that diets contaminated with Fusarium mycotoxins below 
levels that negatively affect performance could alter intestinal morphology and 
interfere with intestinal recovery from an enteric coccidial infection. 
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It was shown recently that parvovirus is widely distributed in the United States 
and has a high prevalence in birds from enteric disease-affected flocks. 

The objectives of this study were threefold and included determination of the 
presence of parvovirus in Ontario poultry, the prevalence of the virus in broilers and broiler 
breeders, and comparison of the phylogeny of the Canadian parvoviruses with other North 
American (US) strains.  Following the validation of the PCR as described by Zsak et al. 
(2009), we evaluated 160 small intestinal samples collected from chickens from Ontario 
broiler and broiler breeder flocks (51 operations) submitted to the Animal Health 
Laboratory for routine diagnostic testing.  Additionally, 2 layer flocks were included. 

Out of the 53 cases tested, 26 (49%) cases were positive for the presence of 
parvovirus DNA, demonstrating a high prevalence of the virus in Ontario poultry.  
Ten of the amplified products were sequenced and compared to data available in GenBank.  
Phylogenetic analysis revealed that the Canadian parvoviruses clustered in two separate 
groups.  Eight parvoviruses with higher nucleotide identity with the US turkey parvovirus 
TuPV1078 formed one group, and two parvoviruses were clustered with the chicken 
parvovirus ChPV ABU-P1. 
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Fowl adenoviruses (FAdVs) belong to the family Adenoviridae, genus 
Aviadenovirus.  Some FAdV isolates, mainly from serotypes 7, 8 and 11 are associated 
with inclusion body hepatitis (IBH); however no specific virulence markers have been 
identified so far, although in a paper published by Pallister et al. (J. Virol. 1996;70:5115-
5122) a fiber gene was implicated. 

The objective of this study was to analyze the nucleotide and deduced amino acid 
sequences of the fiber gene of 4 FAdV serotype 8 (FAdV-8 ) and 4 serotype 11 (FAdV-11) 
isolates and compare them to those of avian and mammalian adenovirus sequences.  Two 
isolates of each serotype were isolated from flocks with no clinical signs of IBH, while 
another 2 were isolated from flocks with clinical signs of IBH, and IBH was confirmed as 
the final diagnosis. 

The FAdV-11 and FAdV-8 fiber genes encoded 572 aa and 524 aa, respectively, 
with a 48 aa difference.  The fiber genes of the 4 serotype 8 viruses had 82% identity, and 
the identity for the four serotype 11 viruses was 97%.  The overall identity and similarity 
between FAdV-8 and FAdV-11 were 50.4 % and 64.7%, respectively.  Similarly to all 
adenovirus fiber proteins, the FAdV fibers could be divided into 3 regions, tail, shaft and 
head.  The FAdV tail regions were 63 aa long containing poly (G) stretch which occurs in 
the tail of the long fiber of FAdV-1 (Hess et al., 1995).  The conserved fiber KRAR (aa 2 to 
aa 5) sequence identified for several mastadenoviruses, such as HAdV-5 -3, and -7 
(Chroboczek and Jacrot, 1987; Hong et al., 1988; Signas et al., 1985) was not detected in 
the studied FAdV isolates.  Although, a similar motif RKRP (aa 17 to aa 20) was present in 
all analyzed FAdV fibers of both serotypes, that could have an NLS function that is 
essential for the targeting of the fiber to the nucleus.  Similarly to mammalian 
adenoviruses, repetitive elements (pseudorepeats) were detected in the FAdVs fiber shaft 
region.  The shaft for FAdV-8 consisted of 17 repeats with 16 aa each, and for FAdV-11 
there were pseudorepeats with an average of 18 aa each. 

Our data suggest that there are no specific sequences on the fiber genes of 
FAdVs that could be related to the presence or absence of the disease diagnosed in the 
flocks from which the viruses were isolated. 
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Vaccination of poultry represents a viable mode of prevention of a highly 
pathogenic avian influenza (HPAI) H5N1 pandemic.  Therefore, we are developing an 
influenza virus vaccine for use in poultry which expresses a HPAI HA H5N1 in a fowl-
adenovirus vector (FAdV-HA).  However, any evidence of anti- influenza virus antibodies 
(including those produced through vaccination) in birds makes them unmarketable.  
Consequently, there is an urgent need for the development of a robust and economical 
serological test to differentiate vaccinated from influenza-virus infected animals 
(DIVA).  The DIVA assay would ensure that antibodies present in poultry are the result of 
vaccination rather than an influenza virus infection.  To achieve this end, we have 3 main 
objectives: 
• to optimize and compare the expression of HA in insect cells via 3 baculovirus 

expression strategies:  protein over-expression, surface (GP64) display, and capsid 
(VP39) display; 

• to use components of these recombinant baculoviruses as a source of antigen for 
enzyme-linked immunosorbent assays (ELISAs) in the testing of the efficacy of FAdV-
HA; and 

• to develop a second recombinant baculovirus expressing a different antigenic influenza 
virus protein, such as non-structural protein 1 (NS1) for the generation of an ELISA-
based DIVA. 

Recombinant baculoviruses expressing FLAG-tagged HA were generated via 
protein over-expression and display on either the baculovirus capsid or envelope.  
HA:FLAG expression was confirmed via immunostaining with an anti-FLAG antibody, 
followed by Western blot.  Because the success of ELISAs relies on the use of soluble 
antigen, current work is ongoing on optimizing the quantity of soluble HA produced by 
these recombinant baculoviruses by altering infected cell lysis conditions with the goal of 
recovering membrane-embedded HA.  If HA can be solubilised, it will abrogate the need 
for an additional protein purification step which would help to maintain an economical and 
sustainable approach to employing ELISAs for the detection of anti-HA antibodies in 
chickens. 
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Fecal staining of eggshells due to chronic diarrhea caused by pathogenic 

Brachyspira spp. is reported in the literature.  Down-grading of eggs due to fecal-stained 
shells has occurred in Ontario for more than two decades; however, the layer industry has 
recently been under pressure from the Canadian Food Inspection Agency to reduce the 
number of dirty eggs. 

The purpose of this study is to investigate the presence of Brachyspira spp. in 
Ontario layer flocks and compare the prevalence of pathogenic and non pathogenic 
Brachyspira spp. in flocks with a dirty egg problem to flocks without a dirty egg problem.  
Risk factors associated with Brachyspira spp., most importantly with the pathogenic 
species, are to be identified as well.  Flocks with a dirty egg problem and without the 
problem were recruited by collaborators from Burnbrae and Gray Ridge egg grading 
stations.  Fresh pooled fecal samples were collected from 89 flocks whose producers were 
willing to participate in the study.  Six pooled fecal samples were collected from each flock 
and submitted to the Animal Health Laboratory.  Real-time polymerase chain reaction 
(PCR) was used to detect Brachyspira spp.  Positive samples were processed further using 
multiplex PCR for species identification.  A face-to-face interview was administered to the 
producer of each flock at the time of fecal sample collection.  A total of 534 samples were 
collected from 89 flocks on 58 farms. 

Forty-two of the 89 flocks (47%) were positive for Brachyspira spp.  Thirty-three 
of the 42 (78.6%) positive flocks were from the dirty egg cohort, whereas only 9 
(21.4%) positive flocks were from the clean egg cohort.  This study will provide 
valuable information on the association of Brachyspira spp. with possible risk factors that 
contribute to down-grading of eggs due to fecal contamination. 
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Coccidiosis, an infection caused by host-specific Eimeria spp., has generated a 
burden on the poultry industry.  The eimerian lifecycle has an endogenous and an 
infectious exogenous phase where parasites are transmitted fecal orally.  Anticoccidials 
were the treatment of choice; however, with increased drug-resistance and concern of drug 
residues in food, alternative methods of control are gaining acceptance, especially in layer 
poultry production.  Live non-attenuated vaccination was created to exploit naturally 
acquired strong protective immunity resulting from repeated infections initiated by small 
numbers of oocysts delivered over an extended period. 

Practically, protective immunity is stimulated from the first small dose of vaccinal 
oocysts and enhanced by cycling of these oocysts via fecal-oral transmission.  Cycling is 
influenced by poultry management.  Pullets are frequently reared in a tiered cage system 
with wire mesh floors to allow feces to fall on a conveyor belt out of reach of the birds.  
Should these birds be vaccinated, without the cycling of parasites, only limited protective 
immunity may develop and pullets risk coccidiosis when moved to the layer barn where 
they may be challenged with many infectious oocysts.  Currently, caged vaccinated pullets 
have some paper floor coverage for the first 10 days of rearing to promote cycling.  Pullets 
reared this way have shown signs of coccidiosis in the layer barn, possibly due to paper 
decomposition which may not allow for adequate cycling and resultant concentration of 
feces on the non-degraded paper that may permit excessive oocyst uptake. 

An alternative method to promote cycling was proposed:  a fiber tray that covered 
~10% of the cage floor and lasted approximately 5 weeks before degradation.  Commercial 
pullets were vaccinated and reared under commercial conditions in high- or low-tiered 
cages with either a fibre or paper tray and subsequently challenged.  The laboratory 
challenge was potent, thus confounded fecal oocyst output, although survivability was 
regarded as a measure of protective immunity.  Effect of tray type and tier level were 
significant; odds ratios confirmed that birds reared on fiber trays were 3.4 times more likely 
to survive than those on paper, and low-tiered birds were 17.94 times more likely to survive 
than high tiered birds, regardless of tray type.  Potentially, low tiered pullets may be 
exposed to Eimeria from the returning overhead conveyor belt allowing for more cycling. 

Overall, the increased duration of small dose oocyst cycling improved 
protective immunity development in caged pullets given live non-attenuated 
vaccination. 



CAHLN- RCTLSA Proceedings        - 43 - Guelph, June 2011 

 
 
 
Tuesday, June 7 – 1330 

 
Pyogranulomatous pleuropneumonia and mediastinitis in ferrets  

associated with Pseudomonas luteola 
 

Jorge Martínez1, Antonio Ramis1, Lourdes M. Abarca1, Jaume Martorell2, Alfonso Moya2, 
Alex Olvera3, Carles Juan-Sallés4, Andreu Riera5, Leslie Woods6,  

Norman Cheville7, Sara Soto1 
 

1Departament de Sanitat i Anatomia Animals, 2Departament de Medicina i Cirurgia 
Animals, 3Centre de Recerca en Sanitat Animal (CReSA). Universitat Autònoma 

Barcelona, Spain. 4Autonomous exotic pathologist, Barcelona, Spain. 5Hospital Veterinari 
Molins, Barcelona, Spain. 6California Animal Health and Food Safety (CAHFS), 
University of California – Davis, USA. 7Iowa State University, Ames, Iowa, USA 

 
Between 2008 and 2010, 4 1-2 year-old ferrets from different sources, were 

presented with an acute episode of dyspnea, lethargy, hyperthermia, anemia, 
hyperproteinemia, and leukocytosis with neutrophilia.  Pleural exudate was obtained by 
thoracocentesis.  Cytology revealed severe purulent inflammation with clusters of rod-
shaped to serpentine, 2-3 µm length microorganisms with clear halo.  Medical treatment 
with antibiotics and oxygen supplementation was ineffective and the animals died. 

Three ferrets were necropsied and pyothorax, mediastinal lymphadenopathy, and 
multiple, 1-2 mm, white nodules were observed in the lung parenchyma.  Histopathology 
showed multifocal necrotizing-pyogranulomatous or suppurative bronchopneumonia, 
pleuritis, lymphadenitis and mediastinitis with intralesional, similar microorganisms.  
These microorganisms formed colonies and were surrounded by a thick capsule that was 
positive for periodic acid-Schiff and alcian blue stains.  In situ hybridization for 
Pneumocystis, Ziehl-Neelsen, Gram, and immunohistochemistry for distemper virus, 
coronavirus, and influenza virus antigen were negative in all cases.  By electron 
microscopy, these organisms corresponded to 2-3 µm length bacteria with a thick 
electrolucent halo.  Microbiology from 2 ferrets yielded a pure culture of gram-
negative bacteria phenotypically identified as Pseudomonas (Chryseomonas) luteola, 
which was later confirmed by 16S RNA gene amplification. 

These Pseudomonas are the cause of a fatal respiratory infectious disease of 
ferrets. 
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Post mortem analysis of animal plasma and liver, aimed at assisting in identifying 

the possible contributing chemical cause for death, is often preliminarily carried out using a 
generalized extraction, cleanup and analysis using gas chromatography coupled to unit 
mass resolution mass spectrometry (GC-MS).  The mass spectra realized from this analysis 
are compared to a library of spectra of toxic compounds, with a match providing some 
degree of confidence regarding the suspect identification of the chemical, which could be a 
drug, a pesticide, or other toxic compound.  A unit mass resolution spectrum, though, 
cannot provide irrefutable forensic evidence of the presence of the compound, thereby 
requiring a confirmatory technique. 

Liquid chromatography coupled to tandem quadrupole time-of-flight mass 
spectrometry (LC-qTOF) can provide such evidence.  In this case, detected compounds 
(ions) are reported as “accurate” masses (within a finite error).  Those accurate masses can 
be used to develop an empirical formula, which is then used to deduce the ion’s structure.  
In addition, a concurrently acquired accurate mass full spectrum is available, and when 
combined with the retention time of the compound, can be used for additional 
confirmation. 

Presented in this paper are 2 cases involving the use of both GC-MS and LC-
qTOF.  One case involved the death of a companion animal, and another the deaths of 
several birds.  Challenges in interpreting the data may be resolved with a combination of 
strategies including mass errors and spectral features.  The result is the irrefutable 
confirmation of toxic compounds from the tested biological matrices. 
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Coagulase-positive staphylococci are commonly isolated pathogens in veterinary 
and human bacteriology laboratories.  Staphylococcus pseudintermedius complex (SPC) 
species make up the majority of the staphylococcal infections in companion animals.  
Recently, development of methicillin resistance in these pathogens has become an 
emerging trend and increasing concern for laboratorians and clinicians.  Potential zoonotic 
risk exists with these pathogens, stressing the importance of effective methods of isolation, 
detection and infection control.  The occurrence of methicillin-resistant coagulase-positive 
staphylococci (MRS) in Atlantic Canada has not been previously investigated. 

The Diagnostic Bacteriology Laboratory at the Atlantic Veterinary College (AVC), 
Charlottetown, PEI, is the veterinary reference laboratory for the Atlantic provinces.  
Routine screening of coagulase-positive staphylococci for methicillin resistance 
commenced in the fall of 2009 in collaboration with the AVC Veterinary Public Health 
Laboratory.  Staphylococcal species identification was based on colony morphology, 
biochemical test reactions, and MALDI-TOF mass spectrometry.  Difficulties in the 
speciation of members of the S. pseudintermedius complex were encountered.  
Antimicrobial susceptibilities were determined using the disk-diffusion method.  
Methicillin-resistance was detected by resistance to oxacillin for all coagulase-positive 
staphylococci and cefoxitin for S. aureus; confirmation was determined by penicillin-
binding protein (PBP2’) latex agglutination (Oxoid) and by real-time PCR assay for the 
mecA gene. 

In 2010, 323 SPC and 51 S. aureus were isolated; of these, 4% (n=14) and 3.9% 
(n=2), respectively, were methicillin-resistant.  The occurrence of these isolates in Atlantic 
Canada is similar to that reported in other regions of Canada.  All of the detected MRS 
pathogens were isolated from companion animals: dogs (82.3%), cats (11.76%) and one 
horse (5.88%).  Coagulase-positive staphylococci were most commonly isolated from ears 
(33.4%); however, MRS were equally isolated from skin and ears (23.5%).  The majority 
of the MRS cases (64.7%) were from the AVC Veterinary Teaching Hospital, and the 
remaining cases were from private veterinary clinics in Prince Edward Island, New 
Brunswick, and Nova Scotia. 

These observations highlight the need for a MRS infection control program in 
veterinary teaching hospitals and practices.  Although members of the SPC rarely cause 
disease in humans, the zoonotic potential of MRS is present and further investigation is 
needed to understand the transmission dynamics.  Our data represent an overestimation of 
the prevalence of methicillin-resistant coagulase-positive staphylococci in Atlantic Canada.  
Further analysis and in-depth record review is required to accurately determine the 
prevalence of these organisms. 
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Recurrent airway obstruction (RAO) is a chronic inflammatory lung disease 
affecting horses following repeated exposure to dust, mold and bacteria.  Early on during 
inhalation of noxious substances, Clara cells produce Clara cell secretory protein (CCSP), 
the most abundantly secreted protein of the airway mucus, to prevent the tissue damage 
caused by inflammatory cells.  Horses are unique by having 3 copies of the CCSP gene 
distributed over a region of approximately 600 kilobases.  CCSP copies differ from each 
other at 8 to 10 nucleotides, and are expected to produce different proteins.  Recently, our 
laboratory reported an abnormally low expression level of total CCSP proteins in RAO 
versus healthy horses.  Therefore, we hypothesize that CCSP variants are differentially 
expressed and have distinct functions. 

In order to develop a quantitative expression assay, Long-Range PCR was used to 
isolate and validate the genomic sequence of each one of the CCSP copies.  Presence of 3 
different copies was verified in every horse analyzed (n ≥ 11 horses).  Polymorphisms 
detected in specific copies from different horses were mostly conservative, indicating 
preservation of each copy over time.  While the expression pattern is not yet fully defined, 
End-Point Limiting Dilution PCR assay revealed that 2 of 3 CCSP genes are expressed in 
adult lung and uterine tissues.  A similar quantity of each expressed copy (~50%) was 
detected in healthy horses.  Interestingly, this ratio appears to differ in lung tissues from 
RAO horses, further supporting distinct roles for different CCSP genes.  Based on this 
knowledge, a high-throughput strategy using MassARRAY technology was developed and 
implemented to confirm these results. 

The precise causes underlying most airway diseases are poorly understood, and 
most treatments are aimed at reducing the signs of disease rather than at achieving a cure.  
Findings from these studies may increase our understanding of inflammatory mechanisms 
in asthma-related disease and identify better targets for therapy. 
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Recent studies by Brinkmann et al. (2004) demonstrated that extracellular bacteria 
can be enmeshed in neutrophil extruded material termed neutrophil extracellular traps 
(NETs).  At their final destination, some neutrophils undergo a process termed netosis, in 
which the nuclear envelope disintegrates before the chromatin and associated cytoplasmic 
antimicrobial proteins are extruded into the inflammatory exudate.  Histologically, this 
appears as basophilic fibrillar material sometimes termed “ chromatin smearing”.  Until 
recently, the chemical composition and biological function of this chromatin debris has 
been largely ignored. 

To better understand the differences in suppurative responses, we are comparing 
the composition of chromatin extruded from activated neutrophils of cattle and horses, 
which differ in how well they localize septic infections.  As a first step, we have examined 
the appearance of neutrophils in various septic and inflammatory lesions to see where and 
how netosis and NETs most commonly occur.  Our histological observations of various 
spontaneous lesions indicate that neutrophils form a chromatin-rich barrier between 
the leading edge of bacterial invasion and adjacent unaffected portion of the host 
tissue, especially at exposed surfaces of ulcers in various locations.  Dispersion of 
chromatin often occurs within intact neutrophils after they have migrated to the septic site.  
The barrier is formed by basophilic fibrillar material, lytic neutrophils, necrotic cellular 
debris and fibrin. 

In this presentation, we illustrate these phenomena in histological samples of 
suppurative inflammation caused by various pathogens encountered in routine necropsy 
and biopsy samples.  We also explain how new proteomic and imaging tools could be used 
to compare the molecular composition of chromatin extruded from activated neutrophils in 
different species.  Understanding the mechanism of NET formation and how some 
pathogens penetrate the chromatin barrier might contribute to our understanding the role of 
NETs in necroinflammatory diseases. 
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Enteric paratuberculosis, or Johne’s disease, is a chronic enteric inflammatory 
condition affecting wild and domestic ruminants and is caused by infection with the 
bacterial pathogen Mycobacterium avium subspecies paratuberculosis (Map).  Johne’s 
disease results in considerable economic losses in cattle populations of North America and 
around the globe. 

Significant challenges are associated with the diagnosis of Johne’s disease, 
particularly during initial and subclinical phases of the infection.  Development of highly 
sensitive and specific diagnostic assays for the detection of subclinical paratuberculosis in 
cattle are a major research goal, because such tests would significantly improve our ability 
to control and manage this devastating disease. 

To address this substantial problem, the objectives of the current pilot study were 
threefold:  1) to define the immunologic footprint during experimental subclinical enteric 
paratuberculosis in calves, 2) to test the ability of a novel biopolymer (Matrigel™)-based 
subcutaneous assay (the “modified skin test”) to detect Map-specific immune responses in 
young calves with subclinical enteric paratuberculosis and 3) to determine if the assay 
could distinguish between naïve calves, subclinically infected calves and vaccinated calves. 

Using flow cytometry, Luminex and ELISA assays, we show distinct immune cell 
(gd, CD4, and CD8 lymphocyte subsets) recruitment and cytokine secretion patterns in 
modified skin test sites of naïve vs. Map infected vs. Map vaccinated calves.  Further, we 
compare and correlate the observed modified skin test responses with development of 
systemic Map-specific adaptive immune responses in each group of calves. 

These data suggest that this modified skin test is a useful mechanism whereby 
subclinical enteric Map infections in calves can be successfully diagnosed, and that 
discrimination between Map-infected and Map-vaccinated calves can successfully be 
achieved. 
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Cysticercus ovis is the intermediate stage of a canine tapeworm, Taenia ovis, 
which produces cystic lesions in the skeletal and cardiac muscle of sheep.  If numerous, 
these lesions can result in condemnation of the entire carcass. 

In 2008, an outbreak of C. ovis occurred in animals that originated from a feedlot 
in southwestern Ontario.  The feedlot handles 25,000 animals per year that originate from 
multiple farms in multiple Canadian provinces and the United States.  Between February 
and May 2008, 12% of all animals marketed from this feedlot were condemned due to C. 
ovis.  Confirmation of C. ovis was determined based on microscopic examination of the 
muscle lesions and dimensions of the parasite’s rostellar hooks. 

Historically, while the number of lambs slaughtered in Ontario abattoirs remained 
constant between 2003 and 2008, the proportion of all carcasses condemned due to C. ovis 
increased from 0% to 50%, respectively.  The rise in carcass condemnations due to C. ovis 
suggests that the prevalence of this infection on Canadian sheep farms is increasing. 

Until recently, it was not possible to trace a condemned lamb carcass in Ontario 
back to the animal’s farm of origin.  Through development of the Canadian Sheep 
Identification Program (CSIP), and direct intervention from the Canadian Sheep 
Federation, it has been possible to address this problem.  Research has shown that in 2009 
and 2010, lambs condemned in Ontario due to C. ovis originated from the Canadian 
provinces of British Columbia, Manitoba, Alberta, Ontario, Quebec and Saskatchewan; 
85% of the total Canadian sheep flock resides within the latter 4 provinces. 

The data suggest that, in recent years, C. ovis has spread across Canada and 
that endemic transmission through domestic dogs and/or wild canids is now occurring 
in multiple provinces.  Within Ontario, the data indicate that endemic transmission 
occurred for the first time in 2009. 
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Prevalence of drench failure and anthelmintic resistance in Ontario sheep flocks 

 
Laura Falzon1*, Krishna Shakya², Paula Menzies¹, John VanLeeuwen3,  

Andria Jones¹, Jocelyn Jansen4, Jacob Avula², Andrew S. Peregrine1 
 

1Department of Population Medicine and 2Department of Pathobiology, Ontario Veterinary 
College, University of Guelph, ON; 3Department of Health Management, Atlantic 

Veterinary College, University of Prince Edward Island, Charlottetown, PEI; 4Veterinary 
Science and Policy Branch, Ministry of Agriculture, Food and Rural Affairs (OMAFRA), 

Guelph, ON 
 

Gastrointestinal nematodes are commonly a significant constraint to production 
when sheep are maintained on pasture.  As a result, 3 classes of anthelmintic drugs have 
typically been used to control the impact of these parasites.  However, over the last 
decade, resistance to all 3 drug classes in gastrointestinal nematodes has become a 
significant problem in all major sheep-raising areas of the world.  Since such information 
was not available for any part of Canada, a 2-year study was initiated to determine the 
prevalence of drench failure and anthelmintic resistance in Ontario sheep flocks. 

In May 2010, 25 sheep flocks were enrolled in the study.  Thereafter, on a 
monthly basis, the level of parasitism was monitored in each flock by analyzing 15 owner-
acquired fecal samples from grazing lambs.  When the average fecal egg count (FEC) 
reached a threshold of 200 eggs per gram of feces, ivermectin was supplied to producers 
to perform a drench check (i.e., producers administered the ivermectin without any 
instruction on how this should be carried out).  The reduction in average FEC 14 days 
after ivermectin treatment was calculated; drench failure was defined as a reduction in 
average FEC of ≤95%.  In those flocks with drench failure, researchers performed a fecal 
egg count reduction test (FECRT), enrolling 15 lambs per treatment group (control, 
ivermectin, fenbendazole, and levamisole).  The reduction in average FEC post-treatment 
for each treatment group was calculated using international guidelines; anthelmintic 
resistance was defined as a reduction in average FEC of <95%, with the 95% C.I. <90%. 

Throughout the course of the grazing season, 23 of 25 farms reached the FEC 
threshold for carrying out an ivermectin drench check; 17 of 23 farms had drench failure.  
The FECRT was performed on 11 farms with drench failure; resistance to 
ivermectin and fenbendazole was demonstrated on 11/11 farms and 7/7 farms 
respectively; 0/6 farms had resistance to levamisole.  Both drench failure and 
anthelmintic resistance were more common than expected and warrant more attention 
from producers, who should be encouraged to use anthelmintics more judiciously and 
focus on pasture management strategies for minimising parasite burdens. 

The work will be repeated for the summer of 2011 to further elucidate the scope 
of the issue and to investigate possible risk factors for the presence of anthelmintic 
resistance. 
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Evaluation of the zoonotic potential of Giardia duodenalis in fecal samples 
from dogs and cats in Ontario 

 
Rebeccah M. McDowall1, Andrew S. Peregrine2, Erin K. Leonard3, Christopher Lacombe2, 

Mary Lake1, Ana R. Rebelo1, Hugh Y. Cai1 
 

1Animal Health Laboratory, Laboratory Services Division University of Guelph, Guelph 
ON; 2Department of Pathobiology, 3Department of Population Medicine, Ontario 

Veterinary College, University of Guelph, Guelph ON 
 

The purpose of this study was to determine the distribution of Giardia duodenalis 
assemblage types among canine and feline fecal samples from Ontario and therefore their 
zoonotic potential.  Simultaneously, we evaluated the effectiveness of Giardia assemblage 
typing methods by sequencing the genes of small subunit ribosomal RNA (ssu-rRNA ), β- 
giardin ( bg ), glutamate dehydrogenase ( gdh ), and triose phosphate isomerase ( tpi ). 

From 2008 to 2010, 118 canine and 15 feline Giardia-positive fecal samples were 
tested.  The ssu-rRNA sequencing method typed 64% (75/118) and 87% (13/15) of the 
Giardia- positive canine and feline samples respectively.  Among the typeable samples, 
68% (51/75) of canine samples contained G. duodenalis assemblage D, and 31% (23/75) 
contained G. duodenalis assemblage C, i.e., non-zoonotic assemblage types.  Only 1% 
(1/75) of the typeable canine samples contained a potentially zoonotic assemblage B.  In 
contrast, 100% (13/13) of the typeable feline samples contained potentially zoonotic 
assemblages A (n=12) or B (n=1). 
 
The authors thank the OMAFRA-AHL AHSI program for making this project possible. 
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Evaluation of methods for extraction of DNA from Encephalitozoon cuniculi 

 
Stephanie Reabel* 

 
Department of Pathobiology, Ontario Veterinary College, University of Guelph,  

Guelph, ON 
 

Encephalitozoon cuniculi is a microsporidial pathogen causing both subclinical 
infections and severe clinical disease in domestic rabbits worldwide.  It is also a zoonotic 
pathogen, predominantly of immunocompromised persons.  Cell culture and serology are 
commonly used for diagnosis of encephalitozoonosis in rabbits, but these methods are 
laborious, time-consuming, and generally lacking in sensitivity and specificity.  PCR has 
been reported to have low sensitivity in detection of E. cuniculi from rabbit urine; however 
no studies have reported objective assessment of tests, including the efficacy of DNA 
extraction.  Thus, it is unclear whether this reflects inherently poor sensitivity (e.g., 
intermittent shedding) or inadequate protocols. 

The objective of this study was to assess the efficacy of different DNA extraction 
methods for preparation of DNA for conventional and real time PCR.  Combinations of 6 
commercially available DNA extractions kits and 4 spore disruption techniques were 
performed in triplicate on a suspension containing 100,000 spores per tested aliquot.  
Procedures varied greatly in the time required and complexity.  There was good agreement 
of replicates but marked variation between different test protocols.  Final DNA 
concentrations ranged from 1.42-92.0 µg/µl, with the vast majority of methods producing 
<5 µg/ml.  Only one method (enzymatic disruption followed by prepGEMTM kit) resulted 
in a concentration of >90 µg/ml. 

These results indicate that currently used methods for isolation of DNA from 
E. cuniculi spores are variable and generally inadequate.  Clearly, these results raise 
questions about published studies regarding the use of PCR for detection of E. cuniculi, 
given the potential for false negative results from poor DNA extraction and indicate that 
further study of PCR is warranted.  Studies using evaluated and optimized DNA extraction 
and downstream PCR detection methods are needed to understand the epidemiology of this 
pathogen and facilitate rapid and accurate diagnostic testing. 
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New swine H3N2 and pandemic H1N1 2009 influenza virus reassortant in two 

Canadian animal populations, mink and swine 
 

Donald Tremblay1, Véronique Allard1, Jean-François Doyon3, Grant J. Spearman4,  
Josée Harel1,2, Carl A. Gagnon1, 2 

 
1Service de diagnostic, 2Centre de recherche en infectiologie porcine (CRIP), Faculté de 

médecine vétérinaire, Université de Montréal, St-Hyacinthe, QC; 3Veterinary Clinic Jean-
François Doyon, Roxton Falls, QC; 4Nova Scotia Department of Agriculture, Truro, NS 

 
In December 2010, an outbreak of respiratory signs occurred in a hog farm located 

in the province of Quebec.  PCR detection results were negative when using a methodology 
detecting the matrix gene of the H3N2 1998 porcine reassortant, but positive when testing 
an optimized protocol for the pandemic influenza virus H1N1 of 2009 (pH1N1).  Further 
characterization gave the highest homology to H3N2 triple reassortant swine influenza 
virus (SIV) strains for the HA nucleotide sequence.  However, M and NS nucleotide 
sequences showed the highest homology with strains related to pH1N1.  Overall, these 
preliminary results indicate the emergence of a new H3N2 SIV and pH1N1 
reassortant that was named swH3N2/pH1N1. 

A retrospective investigation was carried out from previously identified H3N2 
SIV cases from October 2010 to January 2011.  The M gene sequencing of 13 cases 
originating from different sites across Quebec revealed that 9 cases were related to 
swH3N2/pH1N1, the earliest case being detected in October 2010.  A virus isolate of one 
case was obtained and nucleotide sequences of the full-length coding regions were 
determined. HA and NA genes showed the highest homology to SIV (H3N2) and analysis 
of all other genes showed the highest homology with strains related to pH1N1. 

Concomitantly, RNA from a H3N2 characterized strain originating from a mink 
farm was received in our laboratory.  Comparison of the HA gene gave only 95.6% 
homology with the 2007 mink H3N2 strain previously characterized in our laboratory, but 
was identical to the swH3N2/pH1N1 reassortant and the M gene showed a 99.8% nt 
homology with swH3N2/pH1N1. 

In conclusion, H3N2 SIV and pandemic H1N1 2009 influenza A virus 
reassortant (swH3N2/pH1N1) was detected in Canadian swine and mink samples by 
the end of 2010.  The clinical signs are similar to the usual influenza cases, but this needs 
further study.  Furthermore, it would be interesting to study the importance of the new virus 
in surveillance programs and retrospective studies using adapted testing methods. 
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The changing face of pneumonia in swine:  diagnostic challenges 

 
Beverly McEwen, Josepha DeLay, Murray Hazlett, Margaret Stalker, Susy Carman,  

Durda Slavic, Maria Spinato, Tony van Dreumel, Hugh Cai 
 

Animal Health Laboratory, Laboratory Services Division, University of Guelph,  
Guelph, ON 

 
Since the publication of Jubb and Kennedy’s “Pathology of Domestic Animals” in 

1970, many new respiratory viral and bacterial pathogens and their associated syndromes 
have emerged in swine.  A review of respiratory diagnoses in swine from the Animal 
Health Laboratory (AHL), from 1993/1994 to 2010 demonstrated that in 2000/2001, 
diagnoses of viral associated pneumonia in swine surpassed bacterial and Mycoplasma sp. 
and continue to increase.  There is also a trend in the identification of multiple respiratory 
pathogens in cases of swine pneumonia. 

Diagnostic laboratories have been, and will continue to be faced with the 
challenge of identifying new and emerging respiratory disease in swine.  Development 
and validation of new, accurate, rapid tests and surveillance of diagnostic laboratory data 
are essential for the health of the swine population. 
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1700 – Tuesday session adjourned 
 
1700 – Informal social get-together – Shakespeare Arms, Harvard Road, Guelph 
 
1700 – 1900 – National TSE Laboratory Network meeting (by invitation) - PAHL 4838 
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Wednesday, June 8 
 
Moderator: Jeff Caswell – PAHL Building 89 Rm 1800 
0830 –The use of diagnostic testing as an incentive for veterinarian participation in an animal 

health surveillance program and its effect on increasing laboratory submission rates - 
Kathy Zurbrigg 

 
0900 – Veterinary syndromic surveillance based on diagnostic test submissions to the Ontario 

Animal Health Laboratory - Fernanda C. Dórea*, Catherine A. Muckle, David F. Kelton, 
Beverly J. McEwen, W. Bruce McNab, Javier Sanchez, Crawford W. Revie 

 
0915 – Diagnosis of abortion in small ruminants in Ontario - Murray Hazlett, Hugh Cai, 

Josepha DeLay, Margaret Stalker, Tony van Dreumel, Maria Spinato, Rebeccah McDowall, 
Ana Rita Rebelo, Patricia Bell-Rogers, Brian Binnington, Beverly McEwen, Durda Slavic, 
Susy Carman  

 
0930 – Polymerase chain reaction (PCR) prevalence of several microorganisms potentially 

involved in bovine abortion - Donald Tremblay, Véronique Allard, Jean-Philippe Auger, 
Josée Harel, Carl A. Gagnon 

 
0945 - Forensic animal investigations - David W. Silversides, Isabelle Daneau 
 
1000 – 1030 – Break – PAHL 1810 
 
1030 - Development of an Ontario Disease Surveillance and Outbreak Detection System for 

Porcine reproductive and respiratory syndrome virus (PRRSV) and its application to 
other non-reportable diseases of swine - Jane Carpenter, Susy Carman, Jim Fairles 

 
1045 –Emergency preparedness in the necropsy laboratory - designing an operations-based 

exercise - Maria Spinato, Jan Shapiro 
 
1100 –Kaizen process applied at the Diagnostic Service, Faculté de médicine vétérinaire - 

Estela Cornaglia, Véronique Boyer, Jean-François Brodeur, Guy Fontaine 
 
1115 – Prevalence of pathogenic Escherichia coli  in production animals in Québec, Canada, 

between 2008 and 2010 – John M. Fairbrother, C. Desautels, É. Nadeau 

 
1130 - Presentation of awards: 
 
CAHLN Graduate Student Presentation 
 
CAHLN Laboratorian of the Year 
 
1200 - Adjourn 
 
 
* Graduate student 
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The use of diagnostic testing as an incentive for veterinarian participation in an 

animal health surveillance program and its effect on increasing  
laboratory submission rates 

 
Kathy Zurbrigg 

 
Veterinary Science and Policy Unit, Ontario Ministry of Agriculture, Food  

and Rural Affairs (OMAFRA), Guelph, ON 
 

Livestock owners pay the full cost of diagnostic testing when laboratory 
submissions are deemed necessary.  As a result, the number of submissions is dependant on 
the livestock owner’s belief that testing is cost-effective.  This can be a source of 
frustration for the veterinarian and limits the number and type of samples being received by 
a laboratory. 

The Ontario Farm-call Surveillance Project (OFSP) utilizes health data sent in 
from participating livestock veterinarians during routine farm calls to monitor outbreaks of 
disease in livestock.  As an incentive for participation, veterinarians are not charged when 
diagnostic samples are sent to the AHL.  The veterinary clinics participating in the OFSP 
are a convenience sample of food-production and equine clinics from across the province. 

Clinics participating in OFSP are offered two incentives: 1) the ability to charge 
the cost of diagnostic testing at the AHL to the project’s account, and 2) the ability to 
charge the project $175 per farm call where a post-mortem is performed. 

The rate at which a veterinarian participating in the project sends in diagnostic 
samples was calculated (number of samples/total number of farm calls).  The percent of 
livestock pathology submissions that were from the OFSP as compared to total livestock 
pathology submissions were compared pre and post commencement of the PM incentive.  
Submission results were investigated for diseases that affect public health.  Ninety-five 
veterinarians from 21 large animal veterinary clinics contributed data to the surveillance 
project between April 2009 and January 2011. 

Clinics participating in OFSP submit a sample to the project’s AHL account 8% of 
the time they complete a “disease-related” farm call.  OFSP clinics represent 14.3 % 
(21/147) of the clinics submitting pathology samples to the AHL during the first 4 months 
after the PM incentive began (Oct 2010 to Jan 2011).  However, OFSP pathology 
submissions represent 39.4% (375/952) of the total pathology livestock submissions for the 
same time period.  For the same period the previous year prior to the start of the PM 
incentive (Oct 2009-Jan 2010), OFSP pathology submissions accounted for 4.4% (36/812) 
of the total pathology submissions. 

Zoonotic and federally notifiable diseases have been reported through submissions 
to the project’s AHL account.  Examples include: Salmonella sp, botulism, Eastern equine 
encephalitis, and Q fever. 

The OFSP removes the burden of the cost of testing from livestock owners 
and allows participating veterinarians to perform diagnostic testing they deem 
necessary.  This incentive increases submissions to the laboratory which improves the 
ability of the lab to identify new and emerging diseases. 

Many emerging or re-emerging diseases in humans are zoonotic.  Increasing the 
reporting of zoonotic diseases enhances the laboratory’s role in animal and public health. 



CAHLN- RCTLSA Proceedings        - 59 - Guelph, June 2011 

 
 
 
Wednesday, June 8 – 0900 

 
Veterinary syndromic surveillance based on diagnostic test submissions 

to the Ontario Animal Health Laboratory 
 

Fernanda C. Dórea1*, Catherine A. Muckle2, David F. Kelton3, Beverly J. McEwen4,  
W. Bruce McNab5, Javier Sanchez1, Crawford W. Revie1 

 
1Department of Health Management, 2Department of Pathology & Microbiology, Atlantic 
Veterinary College, University of Prince Edward Island, Charlottetown, PEI; 3Department 
of Population Medicine, University of Guelph, Guelph, ON; 4Animal Health Laboratory, 

University of Guelph, Guelph, ON; 5Ontario Ministry of Agriculture Food and Rural 
Affairs (OMAFRA), Guelph, ON 

 
Surveillance systems in public and animal health are being redesigned to prioritize 

timeliness of detection, taking advantage of a range of information technologies, such as 
data sharing and security, geographic information systems (GIS), data mining and 
visualization, knowledge management, biostatistics and bioinformatics.  With the currently 
available tools, electronically available data can be monitored routinely, in real-time (or 
near real-time), and in an automated manner.  This can increase the sensitivity of disease 
detection, by allowing for the monitoring of data that may contain a weaker, but earlier, 
signature of an outbreak. 

Currently, diagnostic laboratories appear to be the most readily available source of 
syndromic surveillance data in animal health.  While the use of laboratory results suffers 
from delays inherent to the diagnostic process, laboratory test requests are a potential 
source of syndromic data. 

We describe the development of an early disease detection system based on the 
automated monitoring of diagnostic test requests to the Animal Health Laboratory (AHL) 
at the University of Guelph, ON.  Test orders were organised into syndromic groups based 
on the nature of the suspected disease, the type of sample submitted, and the statistical 
properties of the data.  For each syndromic group of interest, historic data from the 
previous 3 years guided the choice and implementation of appropriate algorithms for 
detection of temporal aberrations, which could be indicative of disease introduction or an 
increase in disease burden. 

Results so far demonstrate that AHL submission data can be used to monitor the 
daily volume of submissions for 10 syndromic groups, namely BLV, BVD, Johne’s 
disease, Neospora caninum, mastitis, gastrointestinal syndromes, respiratory syndromes, 
biochemistry test requests, other clinical pathology test requests, and non-specific 
submissions; and also monitor weekly the volume of sample submissions for the following 
syndromes: circulatory, nervous, reproductive, systemic and urinary; and also toxicology 
tests.  Algorithms for temporal aberration detection had sufficient power to detect daily 
peaks in the number of submissions, as well as slow increases in the number of 
submissions resulting in “wave-like” patterns of submission increase. 

The system is being evaluated in 2011, with plans for implementation in 2012. 
Implementation of this system will generate a large amount of surveillance 
information daily, from a data source already available and previously underutilised, 
with only modest implementation and maintenance costs. 
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Diagnosis of abortion in small ruminants in Ontario 

 
Murray Hazlett, Hugh Cai, Josepha DeLay, Margaret Stalker, Tony van Dreumel, Maria 
Spinato, Rebeccah McDowall, Ana Rita Rebelo, Patricia Bell-Rogers, Brian Binnington,  

Beverly McEwen, Durda Slavic, Susy Carman 
 

Animal Health Laboratory, Laboratory Services Division, University of Guelph,  
Guelph, ON 

 
 

The diagnosis of small ruminant abortions can be subjective and involves the 
interpretation of results from several disciplines to provide useful information.  Using a 
variety of traditional tests including gross and histopathology, and direct acid-fast 
examination of smears, combined with newer tests such as immunohistochemistry and real-
time PCR testing, a total of 146 abortion cases (90 sheep and 56 goat) have been 
investigated.  For sheep, agents deemed to be significant included Toxoplasma gondii (26 – 
29%), Chlamydophila abortus (16 - 17%), Campylobacter spp (13 – 14%), Coxiella 
burnetii (9 – 10%),  and other miscellaneous causes (5 – 5.6%).  In goats, most common 
infectious causes were Cp. abortus (19 – 34%), C. burnetii (13 – 23%), T. gondii (7 – 
1.25%), and other infectious causes (4 – 7%).  In about 10% of both sheep and goat 
submissions, the pathologist felt that more than 1 agent was involved, T. gondii being 
suspected as contributor in about 75% of these infections.  Miscellaneous organisms 
isolated included Bacillus licheniformis (3), Pasteurella spp (1), Bovine viral diarrhea 
virus (1), Listeria monocytogenes (1), E. coli (1), Arcanobacterium pyogenes (1) and 
Salmonella Oranienburg (1). 

Preliminary study results comparing test types suggest a preferred abortion 
diagnostic panel would include IHC for Toxoplasmosis along with rtPCR testing for Cp. 
abortus and C. burnetii.  Initial rtPCR studies suggest a cutoff of about 105 for Cp. 
abortus and 107 for C. burnetii in placenta samples, which usually had the highest 
number of organisms.  Bacteriology should included cultures for Campylobacter spp. 

The presence without quantification of C. burnetii or Cp. abortus did not 
equate to significance as a cause of the abortion, as the organisms were detected by 
rtPCR in about 55% of submissions (C. burnetii) or 50% (Cp. abortus) where they were not 
felt to be significant. 

 
The authors thank the OMAFRA-AHL AHSI program for making this project possible 
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Polymerase chain reaction (PCR) prevalence of several microorganisms potentially 

involved in bovine abortion 
 

Donald Tremblay1, Véronique Allard1, Jean-Philippe Auger2,3, Josée Harel1,2,3,  
Carl A. Gagnon1,2,3 

 
1Service de diagnostic, 2Centre de recherche en infectiologie porcine (CRIP), 3Groupe de 

recherche sur les maladies infectieuse du porc (GREMIP), Faculté de médecine vétérinaire, 
Université de Montréal, St-Hyacinthe, QC 

 
Stillbirths and congenital infections in cattle are due to several factors and most 

cases are idiopathic.  Although several PCR protocols were developed for the detection of 1 
or 2 infectious agents implicated in cattle abortion, most investigations still rely on the 
more traditional techniques.  The objective of the present study was to apply PCR for the 
investigation, in our geographical area, of infectious agents known to be involved in bovine 
abortion. 

Samples were submitted to the laboratory from November 2008 until September 
2010.  A total of 104 cases, representing 85 herds, were received.  PCR was used for the 
detection of 14 different infectious agents including BVDV, BoHV-1, Coxiella burnetti, 
Neospora and others that are commonly incriminated in abortion cases.  Of the 104 
submitted cases, 85 were positive for at least 1 of the infectious agent tested, except for 
Toxoplasma gondii.  Of those, 38 were positive for 1 agent, 31 for 2, 10 for 3 agents, and 6 
for as many as 4 infectious agents.  Seventy-one cases were positive for a general 
Mycobacterium detection.  Of those, 65 were characterized as Mycobacterium avium subsp. 
paratuberculosis, and another 6 were different fast-growing environmental mycobacteria.  
Twenty four cases were positive for Listeria monocytogenes.  Twenty two cases were 
positive for herpesvirus spp. Detection.  Of those, 7 were characterized as BoHV-1, 9 as 
Bovine lymphotropic herpesvirus, 5 as Equid herpesvirus 2, and 1 Ovine herpesvirus 2.  A 
total of 10 cases were positive for Neospora caninum.  Campylobacter spp. and Salmonella 
spp. were present in 8 cases each.  A total of 6 cases were positive for BVDV. Leptospira 
spp. was identified in 3 cases, together with other infectious agents.  Two cases were 
positive for Chlamydophila spp., both also infected with MAP.  Coxiella burnetii and 
Tritrichomonas foetus were detected alone in 1 case each. 

The present study shows that PCR assays are suitable for identifying 
etiological agents of stillbirths and congenital infections in cattle.  Efforts in monitoring 
and regular updates on the diseases should be made to better understand the etiological 
agents involved in such conditions. 
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Forensic animal investigations 

 
David W. Silversides, Isabelle Daneau 

 
Diagnostic Services/Veterinary Genetics Laboratory, University of Montreal,  

St-Hyacinthe, QC 
 

Currently, the genomes of most domesticated animals as well as a growing 
number of non domesticated mammalian species are available in the public domain.  This 
provides a plethora of DNA sequence data available to researchers and investigators for 
scientific, clinical and para-clinical investigations.  Forensic science is the application of 
scientific knowledge to legal questions and problems.  Forensic medicine is a well 
established discipline in the human domain, but is less well established for legal cases 
involving animals.  Advances in animal DNA technologies are now changing this situation, 
presenting new opportunities for veterinary diagnostic labs. 

Issues for forensic cases involving animals include sample procurement, 
preparation, identification and security.  The biological integrity and preservation of the 
sample must be considered.  The potential for sample contamination, both outside and 
within the diagnostic lab, must be addressed.  In forensic cases, the veterinary diagnostic 
lab can interface with individuals from the legal profession, game and wildlife 
organizations, police organizations, federal security agencies, and established human 
forensic labs.  The veterinary lab must conform to the established procedures, protocols and 
requirements of each of these outside interests. 

Specific questions to be resolved are diverse and include the presence and 
species of origin of animal material, sex of the individual animal tissues, and 
confirmation (or elimination) of suspect individual animals.  Forensic cases involving 
animals are amenable to being resolved by molecular biological techniques, although cases 
tend to be quite individual requiring individual rather than standard approaches for 
resolution. 
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Development of an Ontario Disease Surveillance and Outbreak Detection System for 
Porcine reproductive and respiratory syndrome virus (PRRSV) and its application to 

other non-reportable diseases of swine 
 

Jane Carpenter1, Susy Carman2, Jim Fairles2 

 
1Ontario Swine Health Advisory Board.  2Animal Health Laboratory, Laboratory Services 

Division, University of Guelph, Guelph, ON 
 

The Ontario Swine Health Advisory Board (OSHAB), a committee of the 
Ontario Pork Industry Council (OPIC), is currently leading a project to develop a regional 
disease surveillance system based on the OSHAB Porcine reproductive and respiratory 
syndrome virus (PRRSV) ORF5 Sequence Database maintained by the Animal Health 
Laboratory.  The project will include PRRSV disease surveillance and mapping, with 
consideration given to confidentiality issues.  In addition, work will be carried out to 
develop a protocol for the Ontario swine industry to investigate and communicate 
information on emerging and re-emerging production (non-reportable) diseases.  This 
project will develop a regional disease surveillance system based on PRRSV that could be 
used for other diseases and will provide an essential tool for PRRS area regional control 
and elimination trials, and a pilot system for potential national application. 
 
Key tasks included in the scope of this project are: 
1. Consideration of confidentiality issues associated with disease status mapping, utilizing 

information from other regions and sectors to optimize the system.  This will include a 
review of legal considerations and implications. 

2. Development of a standardized disease outbreak report template to be used by 
veterinarians to record details of non-reportable disease outbreaks. 

3. Development of a protocol for non-reportable disease investigations and reporting to 
the industry, including clarification of the roles and responsibilities of the Ontario 
Ministry of Agriculture, Food and Rural Affairs (OMAFRA) under the new Ontario 
Animal Health Act.  The regional Animal Health Laboratory, Ontario Pork and 
OSHAB will be partners in this process. 

4. Development of a communications system to facilitate the issuing of non-reportable 
disease alerts. 

5. Ongoing inclusion of PRRSV ORF5 sequences in the Ontario PRRSV ORF5 sequence 
database where sequence homology can be determined and sequence matches 
identified.  Matches are reported to the herd veterinarians for follow-up diagnostic 
investigations to expand the understanding of disease movement and to survey the 
PRRSV status in several regions of Ontario. 

6. Development of a disease mapping system which links the Ontario PRRSV Sequence 
Database with benchmarking and premises ID data, and assesses approaches used in 
other regions and sectors. 

7. Communication of project information to producers and industry. 
The partners and collaborators in this project include OSHAB; Animal Health Laboratory, 
University of Guelph; OMAFRA; Ontario Association of Swine Veterinarians; and Ontario 
Pork. 
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Emergency preparedness in the necropsy laboratory 
- designing an operations-based exercise 

 
Maria Spinato1, Jan Shapiro2 

 
Animal Health Laboratory, Laboratory Services Division, University of Guelph, 

1Guelph, ON, 2Kemptville, ON 
 

In this era of heightened awareness of the risks of a foreign animal disease (FAD) 
incursion, veterinary diagnostic laboratories have developed strict biosecurity controls for 
the virology and molecular diagnostic labs involved in FAD testing.  However, necropsy 
labs remain a problematic site for potential exposure and spread of FADs.  A producer 
experiencing high mortality on farm is likely to bring a carcass to a necropsy lab for 
testing.  Should this animal be infected with a FAD such as classical swine fever or foot 
and mouth disease, the biosecurity and notification procedures implemented in the first few 
hours following a tentative diagnosis by the pathologist will assist in containment of the 
disease, and limit potential spread to other clients using diagnostic lab facilities.  Although 
some necropsy labs have prepared standard operating procedures (SOPs) to manage suspect 
FAD cases, few have conducted full-scale operational exercises to evaluate their 
emergency preparedness plan. 
 

The Animal Health Laboratory, University of Guelph has prepared an operations-
based exercise to test and validate the SOP for management of a suspect FAD case in the 
necropsy laboratory.  This event is part of a larger, multi-stakeholder emergency exercise 
involving a simulated classical swine fever outbreak in Southern Ontario. 
 
Critical features in the design and execution of a successful operational exercise include: 

i) SOPs for containment, disinfection and decontamination of FAD suspects 
ii) Stakeholder participation: lab staff, veterinary students, Pathobiology faculty, 

university and/or provincial emergency management co-ordinators, 
occupational health and safety committees, labour organizations, CFIA district 
office 

iii) Clearly defined exercise scope, objectives, scenario, budget and sites 
iv) Development of an evaluation guide for observers 
v) Post-exercise “lessons learned” session 
vi) Revised SOPs 
vii) Inter-agency gap analysis 

 
A well-designed operational exercise ensures a successful outcome, measured 

by an opportunity to practice SOPs in a realistic setting, thereby validating FAD 
emergency preparedness plans. 
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Kaizen means "continuous improvement" or "change for the better".  It refers to 
philosophy or practices that focus upon continuous improvement of processes in 
manufacturing, engineering, supporting business processes, and management.  It comes 
from Japan. 

Improvement can be broken down between innovation and Kaizen.  Innovation 
involves a drastic improvement in the existing process and requires large investments.  
Kaizen signifies small improvements as a result of coordinated continuous efforts by all 
employees.  Management works continuously towards revising the current standards, once 
they have been mastered, and establishing higher ones.  Kaizen methodology includes 
making changes and monitoring results, then adjusting.  Large-scale pre-planning and 
extensive project scheduling are replaced by smaller experiments, which can be rapidly 
adapted as new improvements are suggested. 

Kaizen is a process-oriented thinking versus a result-oriented thinking.  Kaizen 
concentrates on improving the process rather than on achieving certain results. 

The principal points of Kaizen applied at the SD are:  

1. Kaizen is aimed at increasing employee satisfaction (added-value activities, 
improve the work environment), quality, and productivity.  Teamwork.  It involves all 
employees from the direction to the supporting staff. 
2. The format for kaizen is usually a local improvement within a laboratory and 
involves a small multidisciplinary group in improving their own work environment and 
productivity.  This group is guided through the kaizen process by an external consultant. 
3. Preparation of Value Stream Mapping to select specific areas of improvement that 
will be addressed through Kaizen events and “just-do-it” activities. 
4. By improving standardized activities and processes, kaizen aims to eliminate waste 
(lean manufacturing). 
5. Facilitate an ideation/brainstorming processes to identify improvement options 
6. 5S activity.  5S is the name of a methodology that uses a list of 5 Japanese words 
which are seiri, seiton, seiso, seiketsu and shitsuke. In English: sorting, straightening, 
systematic cleaning, standardizing, and sustaining. 
7. Prepare an action plan with a list of activities required to complete the Kaizen 
process. 
8. Identify expected measurable improvements. 
9. Obtain participant feedback. 
10. Report Kaizen results to all employees and celebrate success.
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2 Prevtec microbia inc., Saint-Hyacinthe, QC 
 

Escherichia coli is an important cause of disease in production animals and 
humans worldwide.  However, it is at present difficult to evaluate the real impact of 
diseases associated with E. coli infections, and to monitor the emergence of new 
pathogenic variants, due to a lack of standardization of tests for detection and identification 
of E. coli causing disease.  Thus, the objective of this study was to demonstrate the 
usefulness of virotyping, based on the presence of specific virulence genes, for the 
surveillance of pathogenic E. coli in animals. 

The prevalence of pathogenic E. coli was determined in fecal, intestinal, or extra-
intestinal isolates from sick pigs, cattle, and chickens submitted to the diagnostic service of 
the Faculté de médecine vétérinaire de l’Université de Montréal between 2008 and 2010.  
These isolates were virotyped by PCR and colony hybridization for the detection of the 
presence of genes coding for the 20 virulence factors most frequently found in pathogenic 
E. coli in animals, in order to evaluate their capacity to cause disease. 

We have demonstrated that virotyping is a reliable tool for the identification 
of E. coli causing disease in animals and for the evaluation of their zoonotic potential.  
In addition, we have set up a database for the global surveillance of pathogenic E. coli, 
based on virotyping and resistance to antimicrobials.  These tools will permit a better 
understanding of the spatiotemporal evolution of virotypes worldwide, and their movement 
between animal species and geographical regions. 
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Metagenomic investigation of the intestinal microbiome in healthy  
and diarrheic horses 
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Departments of 1Pathobiology and 2Clinical Studies, Ontario Veterinary College,  

University of Guelph, Guelph, ON 
 

The intestinal tract houses one of the richest and most complex microbial 
populations on the planet and is presumed to play a critical role in health and disease in 
horses, yet there has been limited study.  The objective of this study was to use next-
generation sequencing to investigate the equine gut microbiome. 

Fresh feces were collected from 6 healthy horses and 7 horses with colitis.  16s 
rRNA gene PCR was performed, followed by next-generation (454) sequencing and 
analysis using the MG-RAST server. 

6,579 to 21,600 high quality, approximately 500 bp sequences were obtained per 
horse.  Between 89 and 366 species-level identifications were made per horse.  In healthy 
horses, the Firmicutes Phylum predominated, ranging from 49-73% (mean 65%, SD 12%) 
of sequences.  Bacteriodetes organisms were the next most abundant, ranging from 17-34% 
(mean 23%, SD 7.4%).  At Class level, Clostridia were dominant, ranging from 30-63% of 
sequences. 

There were many statistically significant differences in the relative abundance of 
different phylogenetic identifications between healthy and diarrheic horses.  For example, 
at the Phylum level, Actinobacteria were more prevalent in healthy horses while 
Fusobacteria and Bacteroidetes were more common in diarrheic horses (all P<0.05), while 
at the Class level, Clostridia were more prevalent in healthy horses (P=0.02).  There was 
clear clustering of healthy and diarrheic groups using Principle Component Analysis 
(PCA).  Clustering of some idiopathic cases was evident on PCA, suggesting that there 
might be a common etiology. 

The species richness indicates the complexity of the equine intestinal microbiome.  
The predominance of Clostridia and related organisms in healthy horses demonstrates the 
importance of this much-maligned group of bacteria.  The marked differences in the 
microbiome between healthy and diarrheic horses indicate that colitis needs to be 
considered a population disease, rather than one that occurs simply through 
overgrowth of an individual pathogen. 
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The last decade has seen culture-independent techniques, normally used in 

microbial ecology, being applied to human and animal body sites in order to profile the 
bacterial communities present.  Much of this work is concerned with the role commensal 
(non-pathogenic) bacteria play in disease.  In pigs, the role of commensal bacteria in 
nutrition and a few polymicrobial infections have been studied, but the role that complex 
bacterial communities play in disease has not been investigated.  Studies are being 
undertaken to characterize the microbiome of the palatine tonsil of swine.  In addition to 
harbouring a large number of poorly-characterized commensal organisms, this tissue is 
known to be the reservoir of many primary and opportunistic pathogens. 

As part of a larger study on risk-based surveillance of respiratory infections in 
growing pigs, swabs and tonsillar samples were obtained from unthrifty animals in close-
out groups in finisher facilities.  Routine microbiological analysis was performed and 
pooled samples analyzed by T- RFLP using Phusion® Bacterial Profiling kits.  T-RFLP 
electropherograms were produced by capillary electrophoresis and the fragment peak sizes 
obtained used for tentative bacterial identification by searching the Finnzymes and other 
databases.  DNA extraction methods and primer specificity are being optimized to ensure 
low prevalence bacterial DNA is being captured for analysis. 

Preliminary analysis of plate cultures shows variation of community patterns 
between farms and to a lesser extent, between individual pigs within farm.  The T-RFLP 
method looks to be more sensitive than routine microbiological analysis; however, 
putative identification of specific bacterial pathogens in most cases can be made only to 
the genus level.  Although further refinements are required to increase the sensitivity 
and specificity of the T-RFLP method, it holds promise for obtaining a more 
complete picture of microbial communities than is currently available by routine 
bacterial culture methods. 
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cultured Atlantic cod (Gadus morhua) reared in a marine nursery in Atlantic Canada 
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Animal Health Division, St. John’s, NL 

Yersinia ruckeri, the causative agent of enteric red mouth (ERM) disease, is a 
gram-negative bacillus, belonging to the family Enterobacteriaceae.  Y. ruckeri was first 
isolated from cultured Rainbow trout (Oncorhynchus mykiss) in the 1950s, and is more 
commonly known as a pathogen of salmonids.  The first reported case of Yersinia ruckeri 
infection in Atlantic cod (Gadus morhua) from Atlantic Canada occurred in 2009 from a 
marine nursery located near a salmon rearing area. 

In December of 2009, juvenile Atlantic cod from a marine nursery in Atlantic 
Canada were reported as experiencing elevated mortality and morbidity (~5% mortality, 
n=30,000).  Clinical signs included erythema at the base of the pectoral fins and spiraling 
within the tanks.   Kidney samples were collected and sent to the Diagnostic Services at the 
Atlantic Veterinary College for bacteriology and histology.  Six submissions were received 
between December 2009 and February 2010.  Yersinia ruckeri , type-01, was isolated from 
the last 4 submissions. 

Identification of the isolate was achieved by biochemical test reactions, serum 
agglutination, API-20E automated system (bioMérieux) and MALDI-TOF mass 
spectrometry.  Antimicrobial susceptibility testing by the Kirby-Bauer disk diffusion 
method revealed the isolate to be sensitive to enrofloxacin, Aquaflor, trimethoprim/sulfa, 
and oxytetracycline. 

The biochemical profile of the isolate from Atlantic cod was compared to 
Yersinia ruckeri isolated from outbreaks of ERM in Atlantic salmon (Salmo salar) 
from the same area.  Isolates from both fish species were biochemically and 
serologically identical. 
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Québec, 3Clinique Vétérinaire Demeter, QC 
 

Brachyspira hyodysenteriae, a spirochetal bacterium, is the agent of swine 
dysentery, and induces extensive and severe mucohemorrhagic colitis in growing pigs.  
There are 6 other named Brachyspira species, with several more species having been 
unofficially proposed.  Of these, Brachyspira pilosicoli in particular is now recognized as 
an important cause of colitis or typhlitis in both pigs and poultry, and it has been suggested 
that strains of this species are potentially zoonotic.  The high cost of wine dysentery is 
associated with mortality (low), morbidity (high), depression of growth and feed 
conversion efficiency, and costs of continual in-feed medication.  Few drugs are available 

to treat the disease, owing to both antimicrobial resistance and withdrawal of drugs 
authorized for use in pigs. 

We report here the molecular detection and characterization of 2 Brachyspira 
isolates from classical cases of swine dysentery in a farm in Québec where treatment with 
tiamulin, tylosin, lincomycin and virginiamycin antibiotics was inefficient to treat the 
disease.  The isolates were identified as Brachyspira spp. (according to the 16S gene 
sequence) and B. hyodysenteriae using PCR primers amplifying and partial sequencing of 
the 1.4 Kbp nox gene.  The isolates were characterized for the presence of antimicrobial 
genes using the AMR (antimicrobial resistance) microarray composed of 70-mer 
oligonucleotide probes representing 182 acquired antimicrobial resistance genes as well as 
their variants found in gram-positive and gram-negative bacteria.  The isolates were 
positive for the gram-positive tetW gene, encoding tetracycline resistance, as well as 
ermA, ermB and ermM, genes conferring resistance to macrolide, lincosamide and 
streptograminB (MLSB) antibiotics. 

The results also show that the AMR microarray is a broad-range tool to 
monitor and characterize AMR-resistant field isolates. 
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Mycoplasma bovis causes chronic pneumonia in feedlot cattle and is particularly 

problematic as it fails to respond well to antibiotic therapy, leading to chronic suffering and 
in many cases euthanasia.  M. bovis infects the lungs of most feedlot cattle but is enigmatic 
because the majority of these calves never develop disease.  A possible explanation is that 
some strains of M. bovis are more virulent than others, or alternatively that calves may 
require some other abnormality for M. bovis to cause disease.  It was hypothesized that 
H2O2 production is an important virulence factor of M. bovis, and that it causes oxidative 
injury to lung tissue that is distinct and identifiable using immunohistochemistry when 
compared to other forms of pneumonia.  The second hypothesis was that strains which 
cause pneumonia have an increased capacity for H2O2 production. 

Immunohistochemical markers for oxidative damage--malondialdehyde, 4-
hydroxynonenal (HNE), and nitrotyrosine (NT)--were used to compare the lungs of calves 
with caseonecrotic pneumonia consistent with M. bovis, calves with bronchopneumonia 
lacking caseous necrosis, calves with viral pneumonia, and calves with healthy lungs.  
Preliminary data in lesions typical of those caused by Mannheimia haemolytica showed 
diffuse labeling for NT with stronger labeling in areas of coagulation necrosis.  In contrast, 
in lesions of M. bovis pneumonia, labeling could only be seen at the centre and periphery of 
caseonecrotic foci.  HNE labeling was centered around areas of coagulation necrosis in the 
same calf with bronchopneumonia typical of Mannheimia. 

H2O2 production by M. bovis strains isolated from the lungs of calves with 
pneumonia was measured using an o-dianisidine dihydrochloride reagent.  Based on 
preliminary results using a subset of these cases, H2O2 production by strains isolated from 
lungs with M. bovis pneumonia was elevated when compared to M. bovis strains isolated 
from lungs when pneumonia was caused by other agents.  These preliminary results 
suggest that the level of H2O2 produced by M. bovis isolates is associated with the 
disease status of the infected calf, and that oxidative injury is present in the lesions of 
M. bovis pneumonia.  These findings may eventually reveal differences in virulence 
among M. bovis isolates, and lead to development of a diagnostic test to identify virulent 
strains. 
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Multi-locus sequence typing (MLST) has been used to characterize many bacteria 

but has not been developed for the analysis of M. bovis.  The purpose of this study is to 
develop a MLST assay for M. bovis molecular typing and to analyze the M. bovis isolates 
collected from Ontario in the past 30 years. 

Primers were designed to amplify and sequence housekeeping genes efp, metS, 
adk, rpoB, tpiA, gyrB, gmk, dnaN, pdhC, uvrC, hsp60 and hsp70 of a selection of isolates 
from each decade to determine their discriminatory power.  Genes dnaN, hsp70, and metS, 
which generated more than 3 sequence types (ST), were selected to be used in the MLST 
scheme.  The MLST assay developed was used to analyze 211 M. bovis isolates collected 
from the past 30 years from bovine samples in Ontario, Canada. 

The M. bovis isolate collection consisted of 15 (dnaN), 7 (hsp70), and 9 (metS) ST 
and 32 MLS types.  The most common MLS type was Type 1 (MLST-1) representing 36% 
of all isolates.  This type was found primarily in isolates from the late 1970s and 1980s.  
Beginning in 1990, MLST-1 became less common and was not seen in isolates from 1999 
or later.  MLST-10 was the second most common type representing 22% of isolates.  This 
type was common from 1990-1998, becoming less common in the 2000s and was not seen 
after 2005.  MLST-21 was the third most common type representing 14% of isolates.  This 
type is not seen until 2000, when it appears at a frequency of 1/7 up to 5/7 yearly.  There 
are more MLS types in the more recent isolates than in older isolates.  There were 9 MLS 
types in the 1978-89 isolates, 10 in the 1990-99 isolates, and 16 in the 2000-09 isolates. 

The results indicate that M. bovis evolved chronologically.  Over the course of 
30 years, some MLS types disappeared as new MLS types appeared, which may have 
impacts on the pathogenesis of M. bovis diseases.  Recent isolates had a greater variety 
of MLS types, which may indicate that new strains are emerging more rapidly now 
than in the past.  
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Antimicrobial resistance of Mycoplasma bovis isolated from 1978 to 2009 in Ontario 
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Mycoplasma bovis can cause pneumonia, arthritis, decubital abscesses, otitis 
media, and mastitis in dairy and beef calves.  The antimicrobial resistance of M. bovis 
strains isolated in Europe and United States has been described.  The current study tested 
213 M. bovis isolates from Ontario, Canada, isolated from 1978 to 2009, to determine the 
antimicrobial resistance profile of Canadian M. bovis isolates, and to analyze the 
development of antimicrobial resistance over time. 

Six isolates from each year since 1978 were randomly selected from the M. bovis 
isolate collections kept either in -80 freezers or liquid nitrogen tanks.  Antimicrobial 
resistance (minimum inhibitory concentration, MIC) was determined using a published 
method (Rosenbush et al., 2005).  CLSI M31-A2 for Pasteurella multocida, Mannheimia 
haemolytica and Histophilus somni was used as interpretive criteria. 

All M. bovis isolated in Ontario, Canada from the last 3 decades demonstrated 
susceptibility to enrofloxacin and tiamulin, and most (73-100%) were susceptible to 
danofloxacin and gentamicin.  All isolates were resistant to neomycin and most (80-96%) 
had resistance to florfenicol.  As expected, all M. bovis isolates resisted cell-wall active 
antimicrobials including ampicillin, ceftiofur, and penicillin.  The resistance to 
clindamycin, spectinomycin, and tulathromycin was low in isolates from the 1980s, 
increased to medium in the 1990s, and then decreased back to low in the 2000s.  Resistance 
to tetracyclines, tilmicosin, and tylosin tartrate developed over time, was low in the 1980s 
but increased to medium or high in 1990’s and 2000s.  Most isolates (98%, 209/213) had 
correlated susceptibility to tilmicosin and tylosin tartrate.  Similarly, most of the isolates 
(98%, 209/213) demonstrated correlated susceptibility to chlortetracycline and 
oxytetracycline. 

The antibiogram distinguished all isolates into 2 clusters, 1 consisting mostly of 
isolates from the 1990s (n=58; 1990s=45, 2000s=10 and 1980s=3), and the other consisting 
mainly of 1980s and 2000s (n=155).  Within the 1980s-2000s cluster, the isolates were 
further separated by years. 

It appears that antimicrobial resistance did not relate to geographic location, 
animal breed (dairy or beef), or tissue sample types. 
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Cpb2 toxin in enteric disease in neonatal piglets 
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Clostridium perfringens is identified as a major cause of enteric diseases in 
piglets.  Although most clinical cases are associated with Clostridium perfringens type A, 
the disease is still unclear.  Findings in many studies showed that there is a high prevalence 
of cpb2 gene in isolates from diarrheic piglets, which strongly suggests that Cpb2 toxin is 
an important marker of virulence. 

The aim of the current study is to develop an accurate and sensitive diagnostic 
Cpb2 capture enzyme-linked immunosorbent assay (ELISA) that will be useful in better 
understanding the role of Cpb2 in enteric diseases.  To analyze and specifically quantitate 
Cpb2, high-binding polystyrene plates were coated with polyclonal antibodies (capture 
antibodies).  After addition of consensus recombinant Cpb2 and samples, presence of 
captured antigen was detected by monoclonal antibody labelled with horse-radish 
peroxidise (HRP).  Cpb2 was detectable in nanograms.  Optical density (OD) at 405nm and 
490nm (dual wave) was protein concentration dependent over the range 1-100 ng/ml.  
However, the assay still needs to be validated. 

The second objective was to examine correlation between the presence and the 
expression of the cpb2 gene from piglet isolates.  In addition, non-porcine isolates were 
included into the survey (bovine, equine and avian).  Clostridium perfringens isolates were 
subjected to PCR, SDS-PAGE and Western blotting analysis.  The expression was 
demonstrated by all the consensus cpb2-positive isolates, while the expression by atypical 
cpb2-positive isolates was variable. 

Although a lot of data point at Cpb2 as an important virulence factor, the 
recognition of Cpb2 and its role in the pathogenesis of clostridial diarrhea is still to be 
elucidated. 
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Johne’s disease in Ontario’s small ruminant dairy industries:  prevalence, potential 

risk factors, and performance comparison of serum, milk and fecal diagnostic 
methods 

 
Cathy Bauman1*, Paula Menzies1, Andria Jones1, Jocelyn Jansen2, David Kelton1 

 
1Department of Population Medicine, Ontario Veterinary College, University of Guelph, 
Guelph, ON; 2Veterinary Science and Policy, Ontario Ministry of Agriculture, Food and 

Rural Affairs (OMAFRA), Guelph, ON 
 

Johne’s disease is an incurable infectious disease caused by Mycobacterium avium 
subspecies paratuberculosis (MAP) that affects both domestic and wild ruminants.  The 
prevalence in sheep and goats in Ontario is unknown, although previous research reports 
that 3% of culled sheep in Quebec have histologic evidence of disease.  Diagnosis of MAP 
infection in small ruminants is fraught not only with poor sensitivity but also specificity as 
some diagnostic tests cross-react with Corynebacterium pseudotuberculosis, the causative 
agent of the very prevalent disease caseous lymphadenitis. 

The purpose of this study is to determine the prevalence of MAP infection in dairy 
sheep and dairy goats in Ontario, and to determine the accuracy of diagnostic tests 
compared to the reference test of fecal culture with confirmation using PCR.  Tests to be 
evaluated include, at the individual animal level:  fecal PCR, fecal culture, AGID (serum), 
Parachek and IDEXX ELISA (serum), and Parachek and IDEXX ELISA (milk); at the bulk 
tank level milk PCR and hyper-ELISA. 

A total of 28 dairy goat herds and 20 dairy sheep flocks are to be visited by the fall 
of 2011.  To date, 17 farms have been visited with results.  While all the culture results are 
not yet available, to date all 17 farms have had at least 1 positive test, with 82% (14) farms 
with at least 1 fecal PCR positive and 35% (6) with at least 1 positive AGID.  As of today, 
40 of 340 (11.8%) fecal samples are culture positive, although many of the samples have 
been incubating only a few weeks and this figure is likely underestimating the prevalence 
of infection. Other diagnostic tests have variable number of positive results. 

Test agreement between some of the diagnostic tests is poor, indicating a lack of 
sensitivity or perhaps specificity.  However based on results to date, it appears that MAP 
infection is common in dairy small ruminants, suggesting that these species require a 
provincial strategy for control and eradication of this infection. 
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Canada 

 
Nedzad Music1*, Nicolas Tison1, Donald Tremblay1, Sanela Music2,  

Suzy Carman3, Luc DesCôteaux1, Carl A Gagnon1 

 

1Faculté de Médecine Vétérinaire, Université de Montréal, St-Hyacinthe, QC; 
2Baccalauréat International, Collège Jean-de-Brébeuf, Montréal, QC; 3Animal Health 

Laboratory, Laboratory Services Division, University of Guelph, Guelph, ON 
 

At the end of 2009, tracheal aspirates from 2 dairy cows with respiratory problems 
were submitted to the Veterinary diagnostic service of the University of Montreal.  Several 
diagnostic assays were performed including a virus isolation assay.  Bovine herpesvirus 4 
(BHV-4) was isolated. BHV4 belongs to the Herpesviridae family, the 
Gammaherpesviridae subfamily.  Measuring 70-90 nm, this virus’s presence was 
confirmed by electron microscopy, polymerase chain reaction (PCR), and 
immunofluorescent staining with a BHV-4-specific monoclonal antibody.  The discharge 
material was also examined bacteriologically, and the tracheal aspirates revealed the 
presence of M. bovis, thus suggesting that BHV-4 was not the primary etiological agent.  
However, the fact that in our last 5 years BHV-4 was not isolated from sick animals 
indicated that a study was needed. 

The objectives of this epidemiological survey were to update the situation of 
infection with BHV-4 of cattle in Quebec and Ontario, and by extension, to establish if 
there was a difference between BHV-4 seroprevalence in Quebec’s healthy dairy cattle 
(randomly sampled) and in Quebec’s herds affected by episodes of clinical outbursts.  For 
this purpose, 100 and 91 randomly selected sera from the healthy dairy cattle population of 
Quebec and Ontario, respectively, were analysed by an indirect fluorescent antibody test 
(IFAT).  In parallel, the same analysis was done for 123 sera from Quebec’s affected dairy 
cattle herds.  BHV-1 seroprevalence was investigated in the same sera for comparison 
purposes and in order to highlight any possible association between the 2 viruses.  It should 
also be noted that this paper is the first epidemiological investigation of BHV-4 
seropositivity in dairy cattle in Canada. 

The survey showed that antibodies against BHV-4 do not seem to be prevalent 
in Quebec’s and Ontario’s healthy dairy cattle (6% and 9%, respectively), but appear 
much more in Quebec’s cases affected by a variety of diseases (42.28%, highly 
significant difference).  Despite the fact that BHV-4 has been isolated throughout the 
world from cattle exhibiting a variety of diseases as well as from healthy cattle, no direct 
correlation has yet been demonstrated between BHV-4 and specific lesions.  The role of 
BHV-4 in cattle disease has not been clearly established, but our results and several other 
recent epidemiological surveys suggest its involvement. 
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a MAC West Nile virus IgM capture ELISA 
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West Nile virus (WNV) is a single-stranded, positive sense enveloped RNA virus 

that is maintained in nature through a mosquito-bird-mosquito transmission cycle.  A 
member of the Flaviviridae family, WNV is endemic in parts of Africa, Europe, the Middle 
East, Asia and Australia.  Flavivirus infection may be diagnosed by indirect 
immunofluorescence staining of infected cells, plaque reduction assay and ELISA. 

Since 2006, IDVET has commercialized the ID Screen West Nile Competitive 
ELISA for the detection of anti-WNV antibodies in multiple species, including birds and 
horses.  To reduce cross-reactions with other flaviruses, IDVET has recently improved the 
competitive ELISA through the use of a new WNV-specific monoclonal antibody. 

The new test shows significantly less cross-reactions with other flaviviruses. 
Specificity was tested on 300 horses from disease-free areas and 50 horses from 

areas where the Usutu virus is endemic: all sera gave negative results.  Sensitivity was 
evaluated through the analysis of 20 positive horse sera from the South of France where 
WNV outbreaks were observed in 2003 (Camargue) and 2006 (Perpignan): all sera gave 
positive results. 

In addition, further to numerous outbreaks of WNV in Europe in 2010, scientists 
require tools for the identification of IgM antibodies to detect recent infections as opposed 
to past infections.  (The competitive ELISA will detect both IgM and IgG antibodies, but 
cannot differentiate between the two).  IDVET has therefore developed a MAC (IgM 
antibody capture) ELISA for the detection of WNV-specific IgM antibodies. 

 
Specificity was evaluated through the analysis of: 

 300 sera from horses from disease-free areas, and 50 horse sera from areas where 
the Usutu virus is endemic.  All sera gave negative results. 

 20 WNV IgG-positive horse sera from the South of France where WNV outbreaks 
were observed in 2003 (Camargue) and 2006 (Perpignan). The sera were collected 
in 2007.  All sera gave positive results. 

Sensitivity was tested through the analysis of 12 sera from recent infections. All 
sera gave positive results. 

The WNV-specific competitive ELISA together with the IgM capture ELISA 
are valuable tools for WNV disease surveillance.  IDVET will extend the validation of 
these tests to bird samples, and is interested in collaborating with research groups. 
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Establishing thromboelastography reference intervals for cats 
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Thromboelastography (TEG) is used to provide a global assessment of clot 
formation.  While this method is commonly used in dogs, humans and horses, its utility in 
cats is not well documented. 

We performed TEG analysis in 18 healthy cats for this project.  
Thromboelastography was performed in duplicate using 3 different methods:  unactivated 
citrated native blood (CN), kaolin-activated citrated blood (K), and tissue factor-activated 
citrated blood (TF).  Three parameters (R time, α angle, and MA) were determined for each 
sample, and reference intervals were established for each method.  The reference intervals 
for each method were significantly different from each other, and therefore are not 
interchangeable.  Tissue factor-activated samples had the most variability of the 3 methods. 

Thromboelastography is a repeatable measure of global hemostasis for each 
method in cats.  With the creation of reference intervals, TEG can be used to detect 
hyper- or hypocoagulable states in diseased animals in future studies. 
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Plasma canine protein C (CnPC) is decreased in sepsis and is useful for 
differentiating hepatic portosystemic shunt from microvascular dysplasia.  Its measurement 
commonly involves using pooled canine plasma (pCnP) for calibration, thereby 
necessitating the arduous task of recruiting many healthy donors.  On the contrary, human 
protein C (HPC) is available commercially and CnPC has been purified in our lab 
previously. 

In this study, serial dilutions of commercial HPC, purified CnPC, and pCnP, were 
separately incubated with HPC-deficient plasma and a protein C activator, followed by 
reaction with a chromogenic substrate specific to activated protein C.  Results were plotted 
against protein C concentrations or activity levels relative to undiluted pCnP, and a curve 
for each calibrator was generated by linear regression.  The analytical sensitivity of each 
calibrator was derived from the slope of its curve.  Protein C activity levels in 2 canine 
plasma samples were determined from all calibration curves for five consecutive days. 

Both HPC and CnPC showed higher sensitivity than pCnP (p<0.01).  Linearity 
was observed in the 0-0.2 mg/L range for HPC and CnPC and 0-100% for pCnP.  Inter-
assay variations for HPC, CnPC, and pCnP as calibrators were 41%, 21%, and 40%, 
respectively, for one test sample; and 47%, 10%, and 21%, respectively, for the second.  
CnPC was the only calibrator that met the desirable goal for interassay variation based on 
the biological variation of protein C observed in humans. 

As a calibrator for measuring plasma CnPC activity, purified CnPC had 
better precision and analytical sensitivity compared to HPC and pCnP, respectively. 



CAHLN- RCTLSA Proceedings        - 83 - Guelph, June 2011 

 
 
 
Poster 14 

 
Molecular typing of Coxiella burnetii identified in Ontario by multiple-locus variable 

number of tandem repeat analysis (MLVA) 
 

Shivani Ojha1, Hugh Cai2, Murray Hazlett2, Bruce Keown3, Shu Chen1 
 

1Agriculture & Food Laboratory; 2Animal Health Laboratory; Laboratory Services 
Division, University of Guelph, Guelph, ON; 3Ontario Ministry of Agriculture, Food and 

Rural Affairs (OMAFRA), Guelph, ON 
 

Coxiella burnetii, the zoonotic causative agent of Q fever, is highly infectious and 
a class-B agent.  Small ruminants, the asymptomatic primary reservoirs of the pathogen are 
susceptible to abortion storms associated with this agent.  The transmission to humans 
occurs mainly via contaminated aerosols, while consumption of raw milk is also suggested 
as a source of infection.  Global awareness of the pathogen is on the rise, and the recent 
epidemic in the Netherlands supports its continual epidemiology among livestock and their 
products. 

The objective of this project is to develop and validate a cost-effective MLVA 
method for subtyping C. burnetii without a pure culture, and simultaneously obtain 
surveillance information of genotypes identified in Ontario.  In this project, 17 previously 
documented and 10 newly designed primers targeting unique VNTR loci of C. burnetii 
were investigated.  Multiplex PCR conditions were optimized to amplify 10 specific loci 
using fluorescently labeled primers in 3 PCR assays; and the amplicons were analyzed by 
capillary electrophoresis.  The refined multiplex PCRs were evaluated using 15 C. burnetii 
reference strains of bovine, caprine and ovine origin.  The MLVA procedures were tested 
for detection/typing limits and reproducibility using gradients of spiked DNA in tissue and 
milk samples. 

The results suggested 10-3 ng DNA as the lowest limit for amplifying the target 
loci present in the tissue DNA background of 160 ng, and 30 ng of milk sample DNA.  To 
date, 195 C. burnetii positive clinical samples have been genotyped that segregated into 5 
major MLVA types (MTs), of which, genogroup MT-1, homogeneous to the control 
clinical sample, AHLCb of Ontario, is widely prevalent among the abortion cases and 
goat milk samples. 

Genotyping of “historical” milk and clinical samples is in progress.  The MLVA 
method is discriminatory, which can generate accurate and portable results before a 
pure culture is obtained. 
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Q fever is a zoonotic disease caused by Coxiella burnetii, a species of bacteria that 
is distributed globally.  An ongoing human outbreak in the Netherlands connected to small 
ruminants has drawn attention to the surveillance and control of this infectious disease.  Q 
fever is also recognized as an important cause of abortion in small ruminants.  Therefore 
understanding the extent of exposure and risk factors associated with Q fever would aid in 
reducing risk to both humans and small ruminants. 

To ascertain the current seroprevalence in Ontario this cross-sectional serological 
survey examines 4 defined small ruminant populations: dairy goat herds, meat goat herds, 
meat sheep flocks, and dairy sheep flocks, specifically examining breeding females; and 
the farm workers who have routine contact with these animals on farm.  Multi-stage 
random sampling is used to select farms and breeding females.  Blood samples are drawn 
from selected animals for serological analysis via the IDEXX enzyme-linked 
immunosorbent assay (ELISA).  Farm workers with routine contact with the small 
ruminants have the option of having a blood sample drawn for serological analysis using 
the immunofluorescence assay (IFA).  Questionnaires are completed for each farm, and for 
each farm worker providing a human sample.  These questionnaires gather information on 
farm management protocols that may be associated with the Q fever exposure status. 

To date, 33 farms have been visited with 988 animals and 45 farm workers 
sampled.  The results to date show that 17 of 30 farms had at least one animal test positive 
on the ELISA, and 7 out of 14 farms had at least 1 farm worker test positive on the IFA 
test.  These results suggest that infection is relatively common in both the flocks and 
herds sampled and in the people that care for them. 

The majority of data collection will occur in the summer of 2011.  After data 
collection is complete, the seroprevalence of Q fever in small ruminants and their farm 
workers will be determined, as well as any significant risk factors associated with the Q 
fever status in both small ruminants and humans. 
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Coccidiosis is a diseases caused by obligate protozoan parasites belonging to the 

genus Eimeria.  This agent infects the intestinal tract of a host and negatively affects its 
growth.  Coccidiosis is an important disease in poultry and other livestock (Lillehoj & 
Trout, 1993).  Avian coccidiosis is caused by any of 7 species of the genus Eimeria and is 
considered the most important parasitic disease affecting the poultry industry globally.  The 
estimated annual cost of this disease is more than US$800 million in the USA alone, as a 
result of reduced feed conversion efficiency, higher mortality rates and cost of prophylactic 
drugs (Williams, 1998). 

In response to a recognition that some live coccidiosis vaccine formulations were 
failing in chickens, we (Martin et al. 1997) isolated a number of strains of Eimeria maxima 
from areas where vaccines or anticoccidial compounds were no longer effective.  These 
strains were characterized with respect to resistance to anticoccidial compounds, ability to 
elicit protection against the other strains, and genetic variability using RAPD-PCR and 
sequence data from the internal transcribed spacer regions (ITS-1 and ITS-2) of the 
ribosomal RNA genes (Barta et al., 1998).  One of the features of some of these strains was 
their inability to cross-protect immunologically.  Normally, birds infected by coccidia elicit 
a species-specific immune response that confers protection to the birds against subsequent 
challenge by the same species.  We demonstrated that these strains were remarkably similar 
when 2 E. maxima were examined using one-dimensional SDS-PAGE.  However, the E. 
maxima Guelph strain was unable to immunologically protect against the E. maxima M6 
strain despite the similarity in the protein profile of the sporozoites of each strain. 

The present research compares antigenic variation between these 2 Eimeria 
maxima strains (M6 and Guelph) by sequencing of cDNA that will be constructed from 
mRNA isolated from sporozoites in different stages of development during sporulation and 
excystation.  Identification of immunologically relevant strain-specific antigens 
expressed during the development of sporozoites (the parasite stage targeted by a 
protective immune response) will assist in the production of a potent vaccine against 
Eimeria maxima (and possibly other Eimeria species) in chickens. 
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A 13-year-old mixed breed mare was presented to the Ontario Veterinary 

College with a 2-year history of swelling with draining sinuses on the left hindlimb.  
The lesion was refractory to treatment with antibiotics.  On surgical exploration, a large 
tumefaction was exposed with multiple draining tracts containing dark granules within 
purulent discharge. 

Histology showed granules contained mycelium consistent with 
dematiaceous fungi confirming a eumycetoma.  This condition is common in people 
living in tropical regions, but uncommon in North America and rare in Canada.  
Identification of the organism by isolation of DNA from fungal granules using internal 
transcribed sequences (ITS) was unsuccessful.  A slow-growing colony has been 
cultured over the course of 12 weeks.  Identification of fungus associated proteins has 
been performed using SDS-PAGE and mass spectrometry which has identified various 
components of neutrophils including histones and calcium binding proteins.  An 
interesting protein is peptidoglycan recognition protein (PGRP) which is important in 
innate recognition of bacteria. 

Although studied in cattle and humans, this would be the first demonstration of 
a PGRP in the horse. 
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Pathologists at veterinary diagnostic laboratories receive medicolegal cases from a 
variety of animal species for post-mortem examination. 

A search of computerized records of the Animal Health Laboratory (AHL), 
University of Guelph, Guelph, Ontario, Canada from 1998 to 2010 identified 1706 
medicolegal cases.  Almost 25% of all horses, 15% of cats and 10% of dogs submitted for 
post-mortem examination to the AHL were medicolegal cases.  These were categorized 
according to the history as criminal investigations, anesthetic-related deaths, insurance, 
litigation, malpractice and regulatory cases.  The latter are racehorses that have died within 
a prescribed interval following racing or training. 

Statistically significant linear trends in the proportion of medicolegal cases for all 
animals and criminal cases for companion animals were identified.  Companion animals 
had significantly greater odds of being a medicolegal case in all categories except for 
insurance and regulatory cases, compared to non-companion animals.  Pathology reports 
for the criminal cases identified that 43.1% were consistent with neglect, 29.2% were 
compatible with non-accidental injury, 4.80% were poisonings, 10.7% were consistent with 
natural disease, and 11.43% were inconclusive. 

The results of this study indicates that forensic pathology cases have 
increased significantly at the AHL, particularly cases of animal abuse and neglect.  It 
is unknown if these data are representative of the pathology caseload in other laboratories, 
however, educating veterinary students, veterinarians and pathologists in the scientific 
method as it applies to forensic science is essential to ensure that veterinary forensic 
science withstands the scientific and legal scrutiny applied to its medical counterpart. 
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The bacterium Actinobacillus pleuropneumoniae (APP) consists of different 

serotypes.  Some of these serotypes produce no disease, while others cause severe sickness.  
ID VET has developed the ID Screen APP Screening Indirect (APPS) ELISA for the 
detection of antibodies against serotypes 1 to 12, as well as 5 ELISA kits that specifically 
detect antibodies against serotype 2, serotype 2-6, serotype 1-9-11, serotype 3, 6, 8 or 
serotype 4-7. 

448 swine sera from herds with no actinobacillosis history (French Brittany) were 
tested by the APPS ELISA.  In addition, 184 sera from long-standing negative herds from 
Saxony (Germany) were tested. 

ID Vet carried out 3 indirect approaches to evaluate sensitivity: (1) correlation 
between the ID VET screening and serotyping ELISAs, (2) correlation with bacterial 
isolation, and (3) correlation with other commercial ELISAs. 

To study the correlation between the IDVET screening and serotyping ELISAs, 
866 pig sera from herds with clinical signs of APP infection (Brittany, France) were tested 
in parallel by the 6 tests.  630 sera were classified as negative, 1 serum as positive and 1 
serum as questionable.  The observed specificity was 99.68% (CI95% 98.85-99.91). 

446 sera were classified as positive with the APPS ELISA, and 420 sera as 
negative.  No serum was positive for APP5.  Some sera were positive for more than one 
serotype.  12 of the APPS positive sera where negative on all the serotype-specific ELISAs.  
32 APPS negative sera reacted in one serotype. 

The APPS ELISA shows excellent specificity.  Correlation between the ID VET 
screening and serotyping ELISAs, as well as the other ELISAs, is globally satisfactory. 

The APPS ELISA allows for the detection of APP antibodies at a herd level.  
The use of the corresponding APP serotype-specific ELISAs allows for the 
identification of circulating serotypes. 
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IDEXX Reference Laboratories, Markham, ON 
 

A retrospective study was conducted on 135 parasite-positive fecal specimens 
consisting of 90 canine, 29 feline, 14 equine and 2 from other host species, comparing 
recovery of eggs, protozoan cysts and coccidian oocysts using 2 standardized methods of 
parasite concentration:  the formalin/ethyl acetate (F/EA) sedimentation concentration and 
the commercial Fecalyzer (flotation) kit procedures. 

Specimens were processed by each technique either according to the 
manufacturer’s instructions or according to standard laboratory procedures.  Formalin/ethyl 
acetate concentrations used at a ratio of 10 mL normal saline to 4 mL ethyl acetate for 
extraction of lipophilic material from pelleted stool samples, previously fixed in sodium 
acetate/acetic-acid/formalin (SAF) solution.  Flotations with the Fecalyzer kit were 
performed with concentrated zinc sulfate solution (s.g. 1.22). 

The range of parasites recovered from these specimens included flagellate cysts 
(40 total), coccidian oocysts (28 total), ova and larvae of nematodes (80 total), and ova of 
trematodes (12 total) and cestodes (16 total). 

Recovery rates by Fecalyzer flotation were good for protozoan cysts, 
coccidian oocysts and nematode eggs and larvae, but very poor for cestode and 
trematode eggs.  Formalin/ethyl acetate concentration showed excellent recovery of all 
parasites and consistently outperformed Fecalyzer in recovery rates.  Recoveries by 
F/EA concentrations were higher by 27.5% for Giardia, by 10.7% for coccidia, and by 
10.0% for nematode eggs and larvae.  With the exception of coccidian oocysts, based on Z-
test analyses, recovery rates were significantly higher, at a confidence level of at least 95%, 
for all parasites, using formalin/ethyl acetate sedimentation concentration. 

Although CAPC recommends the use of flotation with centrifugation methods for 
standard fecal ova and parasite examination for veterinary patients, sedimentation 
concentration methods are widely and effectively used in human diagnostic parasitology 
laboratories.  These results provide good evidence for the use of F/EA concentration as 
a preferred method to flotation procedures for stool ova and parasite examinations in 
veterinary laboratories. 
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AHL is a full-service, quality-assured and fully accredited veterinary 
diagnostic laboratory.  It provides a single source for laboratory services in 
the field of animal health for all species, encompassing both companion and 
food-producing animals. 
With over 1,000 tests offered in-house – you don’t have to go anywhere else! 

 
Contact: Dr. Jim Fairles, Client Services Veterinarian T: 519-824-4120 ext. 54611 F: 519-821-8072  Website: 
www.ahl.uoguelph.ca Email:  ahlinfo@uoguelph.ca  

 
Bio Agri Mix LP and Phibro Animal Health are proud to 
be a sponsor of the 10th annual meeting of the Canadian 
Animal Health Laboratorians Network and joint meetings 

of the Ontario Association of Poultry Practitioners and the 
Canadian Association of Poultry Practitioners.  For over 25 

years Bio Agri Mix has been engaged in the research, development, and marketing of quality feed additives and 
water soluble products. Our line of poultry feed additives is the broadest in the industry and made in Canada for 
the Canadian poultry producer 

• Monensin  Nicarb              Stafac 
• Sacox   Coyden Tylosin 
• Coxistac  Zoamix Flavomycin 
• Salinomycin 60 Amprol 

 
Bio Agri Mix provides poultry practitioners and producers across the country with choice and needed 
competition to improve their bottom line. 

 
Bio-Rad Laboratories, Inc. (NYSE: BIO and BIOb), has remained at the 
center of scientific discovery for more than 50 years, manufacturing and 
distributing a broad range of products for the life science research and 
clinical diagnostic markets. Bio-Rad is renowned worldwide among 

hospitals, universities, major research institutions, as well as biotechnology and pharmaceutical companies for 
its commitment to quality and customer service. Founded in 1952, Bio-Rad is headquartered in Hercules, 
California, and serves more than 85,000 research and industry customers worldwide and employs over 6,500 
people globally. For more information, visit www.bio-rad.com.  

 
Cobb is the world’s oldest pedigree broiler breeding company. Cobb has grown from 1916 
into one of the world’s leading suppliers of broiler breeding stock with distribution in 100 
countries. Cobb has contributed to the dynamic efficiency and growth of an industry that 
has transformed chicken into an economically affordable healthy protein source for many 
of the worlds 6.7 billion people. 

 
Elanco is the animal health division of Eli Lilly and Company (NYSE:LLY). With 
offices in more than 40 countries and 2009 sales of $1 billion, Elanco is an innovation-
driven company discovering and marketing products used in livestock and meat 

processing that improve the affordability of food, increase the food supply, ensure food safety and promote 
global sustainability.  
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ESBE Scientific is one of the largest Canadian owned 
distributors of laboratory equipment and supplies. Since its 
formation in 1968, ESBE Scientific has been serving the 
biotechnology, clinical and research laboratory across Canada 

by supplying quality products and services. Products offered include new technology ultra-low freezer, 
centrifuges, incubators, biosafety cabinets, fume hoods, liquid handling tools, balances, cell counters, 
microplate equipment, laboratory plasticware as well as general laboratory apparatus. 

 
Fisher Scientific, an ISO 9001:2008 company, is a major 
provider of instruments, equipment and other products to the 
Canadian scientific community. We provide more than 
250,000 products and services to research, health care, 
educational and industrial customers nationwide. We serve 
scientists engaged in biomedical, biotechnology, 

pharmaceutical, chemical and other fields of research and development, and we are a supplier to clinical 
laboratories, hospitals, health care alliances, environmental testing centres, quality control laboratories and 
many other customers. Contact us at www.fishersci.ca  or 1-800-234-7437 

 
 
Ideal Scientific is a Canadian owned and operated company with 
ISO:9001/2008 certification located in Ancaster Ontario; providing prompt, 
professional sales and service to the laboratory market since 1990.  Ideal 

currently provides service to histology, veterinary and general laboratory instruments for over 300 satisfied 
customers.  We offer a complete line of brand name products across Canada with installation, setup, calibration 
and training provided by our experienced service personnel for instruments sold by Ideal.  For more 
information on our company, products or services please visit www.idealscientific.com; email 
info@idealscientific.com or call 1-800-661-4335. 

 
About IDEXX Livestock and Poultry Diagnostics       
IDEXX Livestock and Poultry Diagnostics is the 
worldwide leader in diagnostic tests for livestock 

and poultry. For over 25 years, animal health professionals have turned to IDEXX for proven diagnostics, 
information-technology and equipment solutions. The IDEXX portfolio addresses more than 50 pathologies 
effecting bovine, small ruminant, porcine, poultry and equine populations. For more information, please contact 
us at phone: (800) 548-9997 or (207) 556-4300; email: lpdweb@idexx.com; or visit our website at 
www.idexx.com 

 
We know in the production animal health industry, the results you report can 
have a profound impact on your customer’s business and on your reputation. 
False positives can cause problems for the producer; false negatives can be 
catastrophic for the industry.  That’s why Life Technologies is focused on 
providing products that help to instil confidence. Committed to the animal 
health industry, we provide products and services designed to help you adapt 

and succeed in an evolving environment. Our next-generation molecular testing tools include automated sample 
prep, superior molecular reagents and master mixes, and easy-to use instruments for PCR analysis. Find the 
confidence you’re looking for—explore molecular technology for animal health.  
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A world-leading, innovation-driven animal health company, Merial provides a 
comprehensive range of products to enhance the health, well-being and performance of 
a wide range of animals.  Merial employs approximately 5,000 people and operates in 
more than 150 countries worldwide.  Merial is a subsidiary of Sanofi.  For more 
information, please see www.merial.com.  Merial Canada Inc. is headquartered in 
Montreal, Qc 

 
Olympus Canada Scientific Equipment Group provides innovative microscope 
and image analysis solutions to researchers, doctors, clinicians, educators as 
well as to most industrial market sectors. Olympus microscope systems offer 
unsurpassed optics, superior construction and system versatility to meet the 
ever-changing needs of microscopists, paving the way for future advances in 
life science. 

 
Pfizer Animal Health Global Poultry is a leading provider of innovative, 
high-performance poultry health solutions. Pfizer Global Poultry is 
committed to delivering reliable products combined with world-class 
customer service that the global poultry industry has grown to depend on 

to enhance bird performance and improve poultry operations.   For more information about Pfizer Global 
Poultry, visit www.pfizerglobalpoultry.com 

 
QIAGEN is the leading provider of integrated solutions for pathogen identification and 
genotyping.  Our extensive sample extraction and assay solutions, assay setup 
instruments and identification platforms are tailored to your workflow needs.   If you 
design your own in-house virus detection assays, we can help you to achieve highly 
specific and sensitive results every time.  QIAGEN products cover each stage of your 
laboratory procedure - from efficient purification of viral nucleic acids to reliable 

analysis using end-point RT-PCR or real-time RT-PCR.  Whatever your molecular diagnostic needs are, 
QIAGEN is ready to work with you to find a solution. 

None Provided 
 

Somagen Diagnostics was founded in Edmonton Alberta in 1988 and has been a 
leading participant in Clinical Diagnostics for over 20 years.  Our unique focus has 
always been on expanding into niche markets in Pathology, Chemistry, Hematology 
& Microbiology within the clinical laboratory.  A common theme among the 
products we represent is the leading edge nature of the technology and partnerships 

with market leaders whose technology is relevant in an evolving and complex environment.  Our team has been 
built to reflect the needs of our customers.  We must be able to understand our customer’s needs, outline an 
effective solution and provide support for products that are highly technical. With representation across 
Canada, our Sales Team is supported by a dedicated team of Technical Product Specialists, Applications 
Specialists, Field Service Engineers and Customer Service Representatives. 

Vétoquinol, the biosecurity specialist.  At Vétoquinol, animal health is our 
passion. Family-owned, Vétoquinol is an independent veterinary pharmaceutical 
company, totally dedicated to animal health.  We believe animal health starts 
with the basics: cleaning and disinfecting.  Even if our products are formulated to 
deal with extreme conditions often found in agriculture, they are easy to use and 

have an excellent safety profile. 
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Pre-registered Delegates (as of May 26th, 2011). 

2011 CAHLN-RCTLSA Registration  
Name Association Email 
Anne Muckle Atlantic Veterinary College, Dept. 

Pathology and Microbiology 
cmuckle@upei.ca 

Arpad Ferencz Hendrix Genetics Laboratory - Hybrid 
Turkeys 

apri.ferencz@hendrix-genetics.com 

Alexandra Elliott Dept. Molecular & Cellular Biology, 
University of Guelph 

aellio03@uoguelph.ca 

Amanda Budd Animal Health Laboratory, 2011 
CAHLN Conference Co-ordinator 

abudd@uoguelph.ca 

Amgad Alhabian  amgad.alhabian@gmail.com 
Andrew Peregrine Dept. Pathobiology, Ontario 

Veterinary College 
aperegri@uoguelph.ca 

Betty-Anne McBey Dept. Pathobiology, Ontario 
Veterinary College 

bmcbey@uoguelph.ca 

Beverly McEwen Animal Health Laboratory, Pathologist bmcewen@uoguelph.ca 

Bill Cox B.C. Ministry of Agriculture william.cox@gov.bc.ca 
Bio-Rad 
Representative 

Bio-Rad Laboratories  

Bradley DeWolf Dept. Pathobiology, Ontario 
Veterinary College 

bdewolf@uoguelph.ca 

Brenda Farraway Somagen Diagnostics brenda.farraway@somagen.com 

Brendan O'Connor Prairie Diagnostic Services Inc brendan.oconnor@pds.usask.ca 

Brent Hoff Animal Health Laboratory, Clinical 
Pathologist 

bhoff@uoguelph.ca 

Brian Binnington Animal Health Laboratory, Pathologist boldsworth.judy@gmail.com 
Brian Evans Canadian Food Inspection Agency brian.evans@inspection.gc.ca 

Brianne Davis Ontario Veterinary College, 
University of Guelph, Undergraduate 
Student 

brianne@ugouelph.ca 

Bruce McNab Epidemiologist - Animal Health and 
Welfare - OMAFRA 

bruce.mcnab@ontario.ca 

Carissa Embury-
Hyatt 

Canadian Food Inspection Agency, 
National Centre for Foreign Animal 
Disease 

carissa.emburyhyatt@inspection.gc.ca 

Carl A. Gagnon Université de Montréal carl.a.gagnon@umontreal.ca 
Carla Baker Canadian Food Inspection Agency carla.baker@inspection.gc.ca 

Carmencita V. 
Yason 

Atlantic Veterinary College, Dept. 
Pathology and Microbiology 

yason@upei.ca 

Cathy Rae Pfizer Animal Health cathy.rae@pfizer.com 

Dale Godson Prairie Diagnostic Services Inc dale.godson@pds.usask.ca 

Darren Wood Dept. Pathobiology, Ontario 
Veterinary College 

woodr@uoguelph.ca 

Davor Ojkic Animal Health Laboratory, 
Immunology/Serology 

dojkic@uoguelph.ca 
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Donald Martin Idexx Reference Laboratories donald-martin@idexx.com 
Donald Tremblay University of Montréal donald.tremblay@umontreal.ca 
Dorothee Bienzle Dept. Pathobiology, Ontario 

Veterinary College 
dbienzle@uoguelph.ca 

Durda Slavic Animal Health Laboratory, Veterinary 
Bacteriologist 

dslavic@uoguelph.ca 

Elecia Arreza Esbe Scientific earreza@esbe.com 

Emily Lavigne Hendrix Genetics Laboratory emily.lavigne@hendix-genetics.com 

Emily Martin Animal Health Laboratory, Avian, 
Wildlife and Exotic Pathologist 

eamartin@uoguelph.ca 

Eric Nham Dept. of Population Medicine, Ontario 
Veterinary College 

gnham@uoguelph.ca 

Ernest Gasarabwe Pfizer Animal Health - Regional 
Accounts Manager 

ernest.gasarabwe@pfizer.com 

Estela Cornaglia Université de Montréal estela.cornaglia@umontreal.ca 
Eva Nagy Dept. Pathobiology, Ontario 

Veterinary College 
enagy@uoguelph.ca 

Fanny Dessureault Dept. Pathobiology, Ontario 
Veterinary College 

mdessure@uoguelph.ca 

Fernanda C. Dorea Dept. Health Management, AVC, 
University of PEI 

fdorea@upei.ca 

Genet Medhanie Dept. of Population Medicine, Ontario 
Veterinary College 

gasmelas@uoguelph.ca 

Ginette Levesque Ministére de l'Agriculture, des 
Pêcheries et de l'Allmentation 

ginette.levesque@mapaq.gouv.qc.ca 

Grant Maxie Animal Health Laboratory, Director gmaxie@uoguelph.ca 

Grant Spearman Nova Scotia Dept. Agriculture spearmjg@gov.ns.ca 

Hasani Stewart Dept. Pathobiology, Ontario 
Veterinary College 

hstewa02@uoguelph.ca 

Helen Oliver Animal Health Laboratory, 2011 
CAHLN Conference Steering 
Committee 

holiver@uoguelph.ca 

Helena Grgic Dept. Pathobiology, Ontario 
Veterinary College 

hgrgic@uoguelph.ca 

Hillary Peach Ontario Veterinary College, 
University of Guelph,  

peachh@uoguelph.ca 

Hind Kasab-Bachi Dept. of Population Medicine, Ontario 
Veterinary College 

hkasabb@uoguelph.ca 

Hugh Cai Animal Health Laboratory, 
Microbiology & Molecular Biology 

hcai@uoguelph.ca 

Jacob R. Avula Dept. Pathobiology, Ontario 
Veterinary College 

javula@uoguelph.ca 

Jan Giles Diagnostic Services, Atlantic Vet. 
College, University of PEI 

jgiles@upei.ca 

Jane Parmley Laboratory for Foodborne Zoonoses jane.parmley@phac-aspc.gc.ca 

Janet Sunohara-
Neilson 

Ontario Veterinary College, 
University of Guelph 

sunoharj@uoguelph.ca 
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Jasmina Kircanski Dept. Pathobiology, Ontario 

Veterinary College 
jkircans@uoguelph.ca 

Jean-Francis 
Brodeur 

Service de Diagnostic FMV 
University of Montreal 

 

Jeff Caswell Dept. Pathobiology, Ontario 
Veterinary College 

jcaswell@uoguelph.ca 

Jennifer Schum Olympus Canada Inc jennifer.Schum@olympus.com 
Jim Fairles Animal Health Laboratory, Client 

Service Veterinarian 
jfairles@uoguelph.ca 

Joan Bourque NB DAAF Provincal Veterinary 
Laboratory 

joan.bourque@gnb.ca 

Joanne Rafuse Zorra Veterinary Service zorravet@hotmail.com 

John M. Fairbrother Ref. Lab. For E. coli, Faculty of Vet 
Med. Universite de Montreal 

john.morris.fairbrother@umontreal.ca 

John Melichercik Laboratory Services Division, AHL & 
AFL Quality Assurance 

jmeliche@uoguelph.ca 

John Prescott Dept. Pathobiology, Ontario 
Veterinary College 

prescott@uoguelph.ca 

Jorge Martinez 
Martinez 

Universitat Autonoma Barcelona jorge.martinez.martinez@uab.cat 

Jose Lopez Canadian Food Inspection Agency jose.lopez@inspection.gc.ca 

Josepha Delay Animal Health Laboratory, Pathologist jdelay@uoguelph.ca 

Josie Given Animal Health Laboratory, Client 
Service Technician 

ahlinfo@uoguelph.ca 

Julie-Helene 
Fairbrother 

MAPAQ julie-
helene.fairbrother@mapaq.gouv.gc.ca 

Kayla Price Dept. Pathobiology, Ontario 
Veterinary College 

pricek@uoguelph.ca 

Keith G. Campbell Canadian Food Inspection Agency keithg.campbell@inspection.gc.ca 
Khaled Abdelaziz Dept. Pathobiology, Ontario 

Veterinary College 
kabdelaz@uoguelph.ca 

Kimberly Sprout Synbiotics (Pfizer) kims@synbiotics.com 
Krishna P. Shakya Dept. Pathobiology, Ontario 

Veterinary College 
kshakya@uoguelph.ca 

Krishna Yekkala Dept. Pathbiology, Ontario Veterinary 
College 

byekkala@uoguelph.ca 

Kristie Puskas Ontario Veterinary College, 
University of Guelph 

kpuskas@uoguelph.ca 

Kristiina Ruotsalo Animal Health Laboratory, Clinical 
Pathologist 

kruotsal@uoguelph.ca 

Kristine Dekroon Ontario Veterinary College, 
University of Guelph 

dekroonk@uoguelph.ca 

Laura Falzon Dept. of Population Medicine, Ontario 
Veterinary College 

lfalzon@uoguelph.ca 

Li Deng Dept. Pathobiology, Ontario 
Veterinary College 
 

ldeng@uoguelph.ca 
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Liz King Laboratory Services Division, AHL & 

AFL Quality Assurance 
kinge@uoguelph.ca 

Lloyd Weber Lloyd Weber Consulting Services lloydweberdvm@bellnet.ca 

Margaret Stalker Animal Health Laboratory, Pathologist mstalker@uoguelph.ca 

Maria Perrone Canadian Food Inspection Agency maria.perrone@inspection.gc.ca 

Maria Spinato Animal Health Laboratory, Pathology mspinato@uoguelph.ca 

Marilyn 
Homewood 

Canadian Food Inspection Agency marilyn.homewood@inspection.gc.ca 

Marilyn Jonas Prairie Diagnostic Services Inc marilyn.jonas@usask.ca  

Marina Brash Animal Health Laboratory, Avian, 
Wildlife and Exotic Pathologist 

mbrash@uoguelph.ca 

Martine Dubuc VP Science, CFIA martine.dubuc@inspection.gc.ca  

Matthew Saab University of PEI msaab@upei.ca 
Maurice Smith Alpharma/Pfizer Global Poultry maurice.smith@alpharma.com 

Meg Plyley Ontario Veterinary College, 
University of Guelph 

mplyley@uoguelph.ca 

Michael Gregae Dept. of Population Medicine, Ontario 
Veterinary College 

meregae@uoguelph.ca 

Michel Major DSAIV-MAPAQ michel.major@mapaq.gouv.qc.ca 
Michele Guerin Dept. of Population Medicine, Ontario 

Veterinary College 
mguerin@uoguelph.ca 

Mike Foti Bio-Agri Mix/Phibro michael.foti@pahc.com 

Mike Joyce Poultry Health Services mike.joyce@bellnet.ca 

Mike Petrik McKinley Hatchery mpetrik@gmail.com 

Murray Hazlett Animal Health Laboratory,  
Pathologist 

mhazlett@uoguelph.ca 

Musangu Ngeleka Prairie Diagnostic Services Inc musangu.ngeleka@pds.usask.ca 
Nadine Vogt Ontario Veterinary College, 

University of Guelph 
nvogt@uoguelph.ca 

Ole Sorensen Agri-Food Laboratories Branch, 
Alberta Agriculture and Rural 
Development 

ole.sorensen@gov.ab.ca 

Olivier Cote Dept. Pathobiology, Ontario 
Veterinary College 

ocote@uoguelph.ca 

Patrick Boerlin Dept. Pathobiology, Ontario 
Veterinary College 

pboerlin@uoguelph.ca 

Patrick Bronson-
Doherty 

Qiagen patrick.bronson-doherty@qiagen.com 

Paul Kitching BC Ministry of Agriculture paul.kitching@gov.bc.ca 

Paula Menzies Dept. of Population Medicine, Ontario 
Veterinary College 

pmenzies@uoguelph.ca 
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Peter Gazdzinski Cuddy Farms peterg@cuddy.com 

Peter L. Pozder Hendrix Genetics Laboratory peter.pozder@hendrix-genetics.com 

Philippe Garneau Université de Montréal philippe.garneau@umontreal.ca 

Primal Silva Canadian Food Inspection Agency primal.silva@inspection.gc.ca 
Qiagen Rep Qiagen  

Rachel Poppe Ontario Veterinary College, 
University of Guelph 

rpoppe@uoguelph.ca 

Rasha Taibah Dept. Pathobiology, Ontario 
Veterinary College 

rtaibah@uoguelph.ca 

Sam Dakkak Wallenstein Feed samdakkak@wfs.com 

Sarah Garvie Ontario Veterinary College, 
University of Guelph 

sgarvie@uoguelph.ca 

Shane Renwick Canadian Food Inspection Agency shane.renwick@inspection.gc.ca 

Shannon Meadows Dept. of Population Medicine, Ontario 
Veterinary College 

smeaadows@uoguelph.ca 

Shelley Lang Hendrix Genetics Laboratory shelley.lang@hendrix-genetics.com 

Shivani Ojha Agriculture and Food Laboratory, 
Laboratory Services, University of 
Guelph 

sojha@uoguelph.ca 

Stephanie Reabel Dept. Pathobiology, Ontario 
Veterinary College 

sreabel@uoguelph.ca 

Stephen Halley Intervet Canada Inc stephen.halley@sp.intervet.com 

Steve Wilson Bio-Agri Mix/Phibro wilson@bioagrimix.com 

Susy Carman Animal Health Laboratory, 
Mammalian Virology 

scarman@uoguelph.ca 

Tedd Kelemen Olympus Canada Inc tedd.kelemen@olympus.com 

Teresa Cereno Canadian Food Inspection Agency teresa.cereno@inspection.gc.ca 

Terry F. McElwain Washington Animal Disease 
Diagnostic Laboratory 

tfm@vetmed.wsu.edu 

Thevaranjitham 
Sivaramalingam 

Dept. of Population Medicine, Ontario 
Veterinary College 

tsivaram@uoguelph.ca 

Valerie Bohaychuk Alberta Agriculture and Rural 
Development 

bohaychuk@gov.ab.ca 

Veronica Kay Ontario Veterinary College, 
University of Guelph 

vkay@uoguelph.ca 

Veronique Boyer Université de Montréal v.boyer@umontreal.ca 

Victoria Bowes BC Ministry of Agriculture - Animal 
Health Centre 

victoria.bowes@gov.bc.ca 

Xin Wen Sherry Hendrix Genetics Laboratory sherry.wen@hendrix-genetics.com 
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