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Welcome Message
Since 1976, the mission of the World Association of Veterinary Laboratory
Diagnosticians (WAVLD) has been to improve animal health, human health, and
One Health by facilitating the availability of quality laboratory testing provided
by veterinary diagnostic laboratories. The mission is accomplished through
various activities including the delivery of scientific and educational symposia.
During the 18 previous International Symposia, diagnosticians from around the
world have had the opportunity to interact in an instructive, informative, and
collegial environment.
The WAVLD Executive Board had the pleasure of announcing that the 19th International Symposium of
WAVLD (ISWAVLD) would be held from 19-22 June 2019 in Chiang Mai, Thailand, during the 18th ISWAVLD.
Chiang Mai is a beautiful city in the mountains of Northern Thailand. The city is known for its cultural
heritage, natural beauty, amazing food, and of course, the hospitality of the Thai people.
The Thai Association of Veterinary Laboratory Diagnosticians (TAVLD), led by Prof. Achariya Sailasuta, has
been preparing for a great meeting. Prof. Sailasuta, along with the members of the Organizing Committee,
have selected the theme “Innovation of Clinical and Public Health Laboratories: Integrating on the Future
of One Health.” Committees have been formed for all aspects of the meeting. Those committees are
actively working to ensure that the 19th ISWAVLD is successful.
The WAVLD Executive Board is confident that the TAVLD Committees’ efforts will result in a very successful
19th ISWAVLD. We look forward to seeing you 19-22 June 2019 in Chiang Mai, Thailand.
Sincerely,
Barbara M. Martin
Exeutive Director of World Association of Veterinary Laboratory Diagnosticians (WAVLD)
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Welcome Message
On behalf of the Thai Association of Veterinary Laboratory Diagnosticians, TAVLD,
I feel proud to invite veterinarians, researchers, technicians, and other related
professions on the veterinary laboratory diagnosis from all over the world to the
19th International Symposium of World Association of Veterinary Laboratory
Diagnosticians, 19th ISWAVLD, and OIE seminar to be held during 19 -22 June
2019 in Chiang Mai, Thailand.
Since 2003, TAVLD had successfully held the memorable 11th ISWAVLD in Bangkok, Thailand. Once again
after 16 years, we would like to bring the 19th ISWAVLD 2019, back to Thailand in the spirit of the ASEAN
Economic Community (AEC), the biggest livestock production, and a center of ASEAN countries.
The Symposium has adopted the theme of “Innovation of Clinical and Public Health Laboratories:
Integrating on the Future of One Health” and will consist of scientific programs, workshops and excursions.
The 19th ISWAVLD will give you an excellent opportunity to meet distinguished veterinarians, researchers
and animal scientists in different disciplines of veterinary diagnostics to offer your own contribution to the
discussion, to share your experiences on the technological innovation for the world of applied diagnostic
and researches exhibitions and to enjoy an atmosphere of memorable international friendship.
Welcome to Chiang Mai, classic city, rich in culture and exquisite cuisine in June 2019!
Sincerely,
Prof. Dr. Achariya Sailasuta
President of Thai Association of Veterinary Laboratory Diagnosticians (TAVLD),
Chairperson of the 19th ISWAVLD Organizing Committee
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Preface
On behalf of the scientific committee for the 19th International Symposium of World
Association of Veterinary Laboratory Diagnosticians (ISWALVD 2019) and OIE Seminar, we
are pleased to introduce the abstract book of the 19th ISWALVD 2019 and OIE Seminar,
the international forum for researchers, veterinary laboratory diagnosticians and
stakeholders to present and update the most recent innovations and trends in veterinary
laboratories as well as the standardization of veterinary laboratory diagnostics.
Competent veterinarians, professionals, and honored participants from 26 countries have contributed their research
works to this world symposium in this edition. In addition to Keynote and Plenary Lectures presenting the global virome
project, the global one health role of veterinary diagnostic laboratories, and animal microbiome as a reservoir of
antimicrobial resistance, a total of 157 scientific papers are presented which strongly support this year’s theme,
“Innovation of Clinical and Public Health Laboratories: Integrating on the Future of One Health”. In eight thematic
sessions (‘Swine’, ‘Avian’, ‘Ruminants’, ‘Companion Animals’, ‘Wildlife and Exotic Animals’, ‘Veterinary Public Health’
and ‘Animal Toxicology and Laboratory Animals’), 41 papers are presented and 119 papers are covered by the poster
session. In this symposium, 3 awards are provided including Best 3-Minute Pitch on Novel Laboratory Diagnosis
Techniques, Best Student Oral Presentation and Best Student Poster Presentation. Other attractive activities, including
pre-congress workshop, viewing posters, visiting exhibition areas, Thai cultural shows and authentic Thai dishes will fulfill
your purposes of attending a conference.
We would like to extend our sincere thanks and appreciation to all invited speakers. Without their support, the congress
could not have been successful. We also acknowledge the authors who submitted papers, the dedicated abstract
reviewers, and the awards committee of 3-minute pitch and student oral/ poster presentation competitions. Their
cooperation made a great work to the excellent accomplishment of the abstract book. In the ISWAVLD 2019 abstract
book, we are glad to present all of you the papers of the most updated research relating to veterinary laboratory
diagnostics with the respect to animal health and environment.
The organizing committee of the ISWAVLD 2019 has dedicated the best effort to prepare one of the meaningful
congresses. We hope that the ISWAVLD 2019 will contribute significantly to the research and development of animal
disease diagnosis as well as the latest diagnostic kits not only in Asia, also all over the world.
Sincerely,
Assoc Prof. Dr. Gunnaporn Suriyaphol,
Chair of the 19th ISWAVLD Scientific Committee,
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Assoc. Prof. Dr. Niwat Chansiripornchai
Asst. Prof. Dr. Nlin Arya
Dr. Patchareeporn Ninvilai
Dr. Rachod Tantilertchareon
Dr. Suchanit Ngamkala
Asst. Prof. Dr. Anucha Sathanawongs
Asst. Prof. Dr. Dilok Wongsathien
Dr. Sahatchai Tangtrongsup
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Position
Honorary Chairperson
Chairperson
Secretary General
Assistant Secretary General
Assistant Secretary General
Assistant Secretary General
Assistant Secretary General
Scientific Chair
Finance & Exhibition Committee
Public Relations & Planning Chair
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee

No.
23
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Name - Surname
Assoc. Prof. Dr Kittisak Ajariyakhajorn
Assoc. Prof. Dr. Rungtip Chuanchuen
Assoc. Prof. Dr. Theerayuth Kaewamatawong
Assoc. Prof. Dr. Somporn Techangamsuwan
Asst. Prof. Dr. Aunyaratana Thontirawong
Dr. Boripat Siriaroonrat
Dr. Theerawat Swangchan-Uthai
Dr. Sirin Theerawatanasirikul
Dr. Yaowalak Panyasing
Dr. Sirawit Pagdepanichkit
Dr. Sirinun Pisamai
Dr. Weejarin Paphussaro

Position
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee
Committee

International Organizing Committee
No.
Name - Surname
1. Dr. Ronello Abila
2. Dr. Sudarat Dumrongwatanapokin
3. Dr. Pennapa Matayompong

Organization
OIE Sub-Regional Representative
USAID
OIE SRR SEA Programme
Coordinator

[21]

Contributors
International Partners
World Association of Veterinary Laboratory Diagnosticians (WAVLD)
World Organisation for Animal Health (OIE)
United States Agency for International Development (USAID)
Federation of Asian Veterinary Associations (FAVA)
Center for Animal Disease Control (CADIC)
Wildlife Disease Association Asia Pacific (WDAAP)

With Technical Support
Food and Agriculture Organization of the United Nations (FAO)

Government & Local Partners
Department of Livestock Development, Ministry of Agriculture and Cooperatives (DLD)
The Zoological Park Organization under the Royal Patronage of His Majesty The King
Thailand Convention and Exhibition Bureau (TCEB)
Veterinary Council of Thailand
Thailand Veterinary Dean Consortium (TVDC)
Faculty of Veterinary Science, Chulalongkorn University
Faculty of Veterinary Medicine, Chiang Mai University
Faculty of Veterinary Technology, Kasetsart University
The Thai Veterinary Medical Association under Royal Patronage (TVMA)
The Veterinary Practitioner Association of Thailand (VPAT)
Animal Health Products Association (AHPA)
Veterinary Pathology Society of Thailand
Tropical Disease Research Center (TDRC)
Companion Animal Cancer Research Unit, Faculty of Veterinary Science, Chulalongkorn University (CAC-RU)
Center of Antimicrobial Monitoring of foodborne Pathogen, Chulalongkorn University (CU VET AMR)
Association of Mycotoxicology (AMT)
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Keynote and Plenary Speakers
Name - Surname
Dr. Dennis Carroll
Director of the U.S. Agency for International
Development’s (USAID) Emerging Threats Unit
USA

Topic
Protecting the World from Future Viral Threats.
Introducing the Global Virome Project

Dr. Craig N. Carter
Past Executive Director, World Association of
VeterinaryLaboratory Diagnosticians (WAVLD)
USA

Food Security and Animal Health: The Global One
Health Role of Veterinary Diagnostic Laboratories

Prof. Yong-Guan Zhu
Director General of the Institute of Urban
Environment, Chinese Academy of Sciences
(CAS) China

Animal Microbiome: A Reservoir of Antimicrobial
Resistance in Intensive Animal Farming

Pre-Congress Speaker
Name - Surname
Ms. Phunnathorn Phuchivatanapong
Regional Customer Support Team Lead/
Application Specialist-Industrial Microbiology
Biomerieux, Thailand

Topic
Principle of the Automated Machine for Identification
and Susceptibility
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Invited Speakers
Swine
Name - Surname
Prof. Jeffrey J. Zimmerman
Iowa State University
USA

Topic
Diagnostic Assay Development and Applications to
Infectious Disease Surveillance

Prof. Roongroje Thanawongnuwech
Chulalongkorn University
Thailand

African Swine Fever (ASF) & other Major Swine
Emerging Diseases

Dr. Luis Gimenez-Lirola
Iowa State University
USA

Development of Next Generation Diagnostic
Platforms for Veterinary Medicine

Dr. Annop Suriyasomboon
Chulalongkorn University
Thailand

Diagnostic Kits for Farm & Companion Animals: PCV2
Biosensor

Prof. Dr. Sanipa Suradhat
Chulalongkorn University
Thailand

Innovation in Vaccine Technology for Swine Viral
Infection

Dr. Anan Jongkaewwattana
National Center for Genetic Engineering
and Biotechnology (BIOTEC)
Thailand

Genetic Manipulation of Swine Coronaviruses:
Translation of Basic Science to Effective Vaccines
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Avian
Name - Surname
Dr. Dennis Carroll
Director of the U.S. Agency for International
Development’s (USAID) Emerging Threats Unit
USA

Topic
Lessons from Fifteen Years of Responding to Avian
Influenza and Other Emerging Threats

Prof. Alongkorn Amonsin
Chulalongkorn University
Thailand

Surveillance of Avian Influenza in Southeast Asia

Ruminant
Name - Surname
Prof. Naoaki Misawa
University of Miyazaki
Japan

Topic
Evaluation of the Treatment of Papillomatous Digital
Dermatitis, A Polymicrobial Disease of Dairy Cattle,
with Allyl Isothiocyanate by Means of Next
Generation Sequencer

Dr. Tamaki Okabayashi
University of Miyazaki
Japan

Dembo Method Regarding Bovine Respiratory Disease
Complex

Assoc. Prof. Dr. Panat Anuracpreeda
Mahidol University
Thailand

Applied Diagnosis of Trematodiasis
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Companion Animals
Name - Surname
Prof. Matti Kiupel
Michigan State University
USA

Topic
Bridging the Gap between Molecular Mechanisms
and Clinical Diseases

Assoc. Prof. Dr. Gunnaporn Suriyaphol

Proteomic Profiles of Canine Oral Tumors

Chulalongkorn University
Thailand
Assoc. Prof. Dr. Anudep Rungsipipat
Chulalongkorn University
Thailand

Diagnosis of Haematopoietic and Lymphoid
Malignancies in Companion Animals

Assoc. Prof. Dr. Somporn Techangamsuwan
Chulalongkorn University
Thailand

Diagnosis of Haematopoietic and Lymphoid
Malignancies in Companion Animals

Dr. Araya Radtanakatikanon
Chulalongkorn University
Thailand

Diagnosis of Haematopoietic and Lymphoid
Malignancies in Companion Animals

Prof. Matti Kiupel
Michigan State University
USA

Canine Circoviral Disease

Dr. Chutchai Piewbang
Chulalongkorn University
Thailand

Canine Infectious Respiratory Disease Complex:
Evidence of Emerging Virus in Thailand

Assoc. Prof. Dr. Somporn Techangamsuwan
Chulalongkorn University
Thailand

Canine Infectious Respiratory Disease Complex:
Evidence of Emerging Virus in Thailand
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Elephants and Forensic Science
Name - Surname
Assoc Prof. Dr. Kidsadagon Pringproa
Chiang Mai University
Thailand

Topic
Pathogenesis of Elephant Endotheliotropic
Herpesvirus (EEHV) in Asian Elephants: What do we
know?

Prof. Dr. Tokuma Yanai
Gifu University
Japan

Current Status of Animal Forensic Pathology in Japan

Diagnosis of Antimicrobial Resistance (AMR)
Name - Surname
Prof. Shabbir Simjee
Eli Lilly and Company, Elanco
UK

Topic
CLSI – Leading the Way in Global Breakpoint Settings

Assoc. Prof. Dr. Rungtip Chuanchuen
Chulalongkorn University
Thailand

Breaking New Frontiers in AST for Aquaculture

Assoc. Prof. Dr. Chanwit Tribuddharat
Mahidol University
Thailand

From Antimicrobial Susceptibility Test of
Antimicrobial Resistance to the Genetic Epidemiology

Dr. Pravech Ajawatanawong
Mahidol University
Thailand

Applications of Next-generation Sequencing (NGS)
and Molecular Evolution for Tracking of Animal
Infections
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Animal Mycotoxicology and Zoonotic Parasite
Name - Surname
Assoc. Prof. Dr. Amnart Poapolathep
Association of Mycotoxicology
Kasetsart University
Thailand

Topic
Multi-Mycotoxin Monitoring in Food and Beverages
for Assuring Food Safety

Dr. Reuben Sharma
Universiti Putra Malaysia
Malaysia

Emerging Zoonotic Malaria in Southeast Asia:
Molecular Diagnostics, Epidemiology and Implications
for Malaria Elimination

One Health
Name - Surname
Prof. Dr. Pierre Dorny
Ghent University (National Reference for
Diagnosis of Trichinellosis and Other Parasite
Zoonoses)
Belgium

Topic
Diagnostic Challenges in Bovine and Porcine
Cysticercosis

Prof. Dr. Banchob Sripa
Khon Kaen University
Thailand

Update on Diagnosis of Human Liver Flukes

Asst. Prof. Sirikachorn Tangkawattana
Khon Kaen University
Thailand

Granulin and Its Roles in Opisthorchiasis &
Cholangiocarcinoma
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OIE Seminar
Name - Surname
Ms. Jennifer N. Lasley
OIE
France

Topic
OIE Sustainable Laboratories Initiative

Dr. Salama Almuhairi
Abu Dhabi Food Control Authority (ADFCA)
U.A.E.

Return on Investment of Implementing ISO 17025

Prof. Ann Cullinane
OIE Biological Standards Commission
Irish Equine Centre
Ireland

Quality Systems: Protection Against Litigation

Dr. Nick Moody
CSIRO, Australian Animal Health Laboratory
(AAHL)
Australia

Asia-Pacific Laboratory Proficiency Testing Program for
Aquatic Animal Disease

Ms. Jennifer N. Lasley
OIE
France

Investing in People: Competencies of Veterinary
Paraprofessionals and Laboratory Leaders

Mr. Benjamin Nyangé
OIE
France

Study to Assess the Status of Maintenance, Repair,
and Calibration of Laboratory Equipment in OIE
Member Countries

Dr. Ana Maria Nicola
OIE Biological Standards Commission
National Health Service and Agri Food Quality
(SENASA)
Argentina

OIE International Standard Sera Recognition and
Looking to the Future

Dr. Antonino Caminiti
OIE
France

Biobanking: OIE Actions
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OIE Seminar
Name - Surname
Prof. Jean-Louis Romette
Aix-Marseille University
France

Topic
The European Virus Archive To Improve Preparedness
for the Control of Emerging Viral Diseases

Dr. James Watson
CSIRO, Australian Animal Health Laboratory
(AAHL)
Australia

Databases, Nomenclature Standardisation,
Networking, and IT Infrastructure

Dr. Debbie Eagles
Australian Animal Health Laboratory (AAHL)
Australia

African Swine Fever: Standard Laboratory Diagnostics
and Networking in Asia

FAO
Name - Surname
Dr. Filip Claes
Food and Agriculture Organization of
the United Nations (FAO)
Dr. Ken Inui
Food and Agriculture Organization of
the United Nations (FAO)
Vietnam

Topic
1) Validation and Use of Pen-Side PCR for Avian
Influenza H7N9 and African Swine Fever
2) Regional Approach to Thailand Laboratory Capacity
Building and Networking:the ASEAN and SAARC Example
Validation and Use of Pen-Side PCR for Avian
Influenza H7N9 and African Swine Fever

Miscellaneous
Name - Surname
Dr. Michael Zalunardo /
Dr. James Young
Thermo Fisher Scientific
Australia / Singapore

Topic
Fireside Chat with Thermo Fisher Scientific
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Scientific Program
All day
13:00-17:00
13:30-15:00

15:00-15:30
15:30-17:00

17:00-18:00

18:00-20:00

Wednesday, 19th June 2019
Booth and Poster Setup
ISWAVLD Registration/ Pre-Congress by bioMérieux (Thailand)
Chiang Mai 1-2
Principle of the Automated Machine for Identification and Susceptibility
Phunnathorn Phuchivatanapong
Coffee Break
Hand On and Case Discussion
: Sample preparation/ Machine procedure
: Practice for MIC interpretation and drug routine selection
Phunnathorn Phuchivatanapong
Thai Association of Veterinary Laboratory Diagnosticians (TAVLD)
General Assembly 2019
(This session will be in Thai and for TAVLD members only)
TAVLD Membership Dinner (for TAVLD members only)
Thursday, 20th June 2019

8:00-9:00
9:00-10:00
10:00-11:10

Registration
Grand Hall
Opening Ceremony
Keynote Lecture: Protecting the World from Future Viral Threats. Introducing the
Global Virome Project
Dennis Carroll, Director of the U.S. Agency for International Development’s (USAID)
Emerging Threats Unit, USA
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11:10-11:40
11:40-12:20

12:20-13:00
13:10-13:50

14:00-14:45

14:45-15:15

Coffee break (3rd Floor) and Exhibition/Poster Viewing
Plenary Lecture I: Food Security and Animal Health: The Global One Health Role of
Veterinary Diagnostic Laboratories
Craig N Carter, Past Executive Director, World Association of Veterinary Laboratory
Diagnosticians (WAVLD), USA
Lunch (Ground Floor)
Grand Hall
Plenary Lecture II: Animal Microbiome: A Reservoir of Antimicrobial Resistance in
Intensive Animal Farming
Yong-Guan Zhu, Director General of the Institute of Urban Environment, Chinese Academy
of Sciences (CAS), China
Grand Hall
Chiang Mai 1-2
Chiang Mai 3
Chiang Mai 4-5
Swine: PRRS and
Avian: Influenza
Companion
Ruminant: FMD and
Emerging Diseases
and Emerging
Animals: Oral
Emerging Diseases
Diseases
Presentations*
Diagnostic Assay
Lessons from
14:00-14:12
Evaluation of the
Development and Fifteen Years of
(Oral Presentation - 1) Treatment of
Applications to
Responding to
14:13-14:24
Papillomatous
Infectious Disease Avian Influenza
(Oral Presentation - 2) Digital Dermatitis,
Surveillance
and Other
14:25-14:37
A Polymicrobial
Jeffrey J.
Emerging Threats (Oral Presentation - 3) Disease of Dairy
Zimmerman
Dennis Carroll
14:38-14:50
Cattle, with Allyl
(Oral Presentation - 4) Isothiocyanate by
14:51-15:03
Means of Next
(Oral Presentation - 5) Generation
15:04-15:16
Sequencer
(Oral Presentation - 6) Naoaki Misawa
Surveillance of
Dembo Method
Avian Influenza in
Regarding Bovine
Southeast Asia
Respiratory Disease
Alongkorn Amonsin
Complex
Tamaki Okabayashi
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15:15-15:45

15:45-16:15

16:15-17:00

17:00-19:00

Coffee Break (3 rd Floor) and Exhibition/Poster Viewing
Grand Hall
Chiang Mai 1-2
Chiang Mai 3
Swine
Avian: Oral
Swine: Oral
Presentations*
Presentations*
African Swine
15:45-15:57
15:45-15:57
Fever (ASF) &
(Oral Presentation - 1) (Oral Presentation - 1)
Other Major Swine 15:58-16:10
15:58-16:10
Emerging Diseases (Oral Presentation - 2) (Oral Presentation - 2)
Roongroje
16:11-16:23
16:11-16:23
Thanawongnuwech (Oral Presentation - 3) (Oral Presentation - 3)
16:24-16:36
16:24-16:36
(Oral Presentation - 4) (Oral Presentation - 4)
16:37-16:49
16:37-16:49
(Oral Presentation - 5) (Oral Presentation - 5)
16:50-17:02
16:50-17:02
(Oral Presentation - 6) (Oral Presentation - 6)
Development of
Next Generation
Diagnostic
Platforms for
Veterinary
Medicine
Luis Gimenez-Lirola

Welcome Reception and Visit Exhibition (3 rd Floor) (Cocktail)
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Chiang Mai 4-5
Ruminant
Applied Diagnosis
of Trematodiasis
Panat
Anuracpreeda

Ruminant: Oral
Presentations*
16:15-16:27
(Oral Presentation - 1)
16:28-16:40
(Oral Presentation - 2)
16:41-16:53
(Oral Presentation - 3)
16:54-17:06
(Oral Presentation - 4)

Friday 21st June 2019
8.00-8.30

8:30-9:00
9:00-9:30
9.30-10.00
10:00-10:45

10:45-11:30

Grand Hall
Welcome and Opening Address, OIE Sustainable Laboratories Initiative
Jennifer N. Lasley, Sustainable Laboratory Programme Lead, Biological Threat
Reduction and Operational Partnerships, World Organisation for Animal Health (OIE)
Morning Session: Laboratory Quality Management Systems: The Costs and
Benefits of Quality
Return on Investment of Implementing ISO 17025
Salama Almuhairi
Quality Systems: Protection Against Litigation
Ann Cullinane
Asia-Pacific Laboratory Proficiency Testing Program for Aquatic Animal Disease
Nick Moody
Coffee Break (3 rd Floor) and Exhibition/Poster Viewing
10.30-11.00
OIE Seminar
Chiang Mai 1-2
Chiang Mai 3
Chiang Mai 4-5
Grand Hall
Elephants and
Animal
Companion
Investing in
Forensic Science Mycotoxicology
Animals: The
People:
and Zoonotic
Future of
Competencies of
Parasite
Molecular
Veterinary
Diagnostics in
Paraprofessionals
Companion
and Laboratory
Animal Medicine
Leaders
Jennifer N. Lasley
Pathogenesis of
Multi-Mycotoxin
Bridging the Gap
Elephant
Monitoring in
between
11:00-11:30
Endotheliotropic Food and
Molecular
Study to Assess
Herpesvirus (EEHV) Beverages for
Mechanisms and
the Status of
in Asian Elephants: Assuring Food
Clinical Diseases
Maintenance,
What do we know? Safety
Matti Kiupel
Repair, and
Calibration of
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11.30-12.00

12:00-13:00

13:00-13:30

13:30-14:00

Laboratory
Equipment in OIE
Member Countries
Benjamin Nyangé
Roundtable
Discussion on
Laboratory
Sustainability

Lunch (2nd Floor)
Grand Hall
Afternoon
Session:
Reference
Materials and
Biobanking
OIE International
Standard Sera
Recognition and
Looking to the
Future
Ana Maria Nicola
Biobanking: OIE
Actions
Antonino Caminiti

Kidsadagon
Pringproa

Amnart
Poapolathep

Current Status of
Animal Forensic
Pathology in
Japan
Tokuma Yanai

Emerging Zoonotic
Malaria in
Southeast Asia:
Molecular
Diagnostics,
Epidemiology and
Implications for
Malaria Elimination
Reuben Sharma

Chiang Mai 1-2
Diagnosis of
Antimicrobial
Resistance (AMR)

Chiang Mai 3
One Health

CLSI – Leading the
Way in Global
Breakpoint
Settings
Shabbir Simjee

Diagnostic
Challenges in
Bovine and
Porcine
Cysticercosis
Pierre Dorny

Breaking New
Frontiers in AST
for Aquaculture
Rungtip
Chuanchuen
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Proteomic Profiles
of Canine Oral
Tumors
Gunnaporn
Suriyaphol

Lunch Symposium:
Diagnosis of
Haematopoietic
and Lymphoid
Malignancies in
Companion
Animals
Matti Kiupel
Anudep Rungsipipat
Somporn
Techangamsuwan
Araya
Radtanakatikanon
Canine Emerging
Diseases:
1. Canine
Circovirus Disease

14:00-14:30

14:30-15:00

15:00-16:00

16:00-16:30

The European
Viral Archive: To
Improve
Preparedness for
the Control of
Emerging Viral
Diseases
Jean-Louis
Romette
Databases,
Nomenclature
Standardisation,
Networking,
and IT
Infrastructure
James Watson

From
Antimicrobial
Susceptibility Test
of Antimicrobial
Resistance to the
Genetic
Epidemiology
Chanwit
Tribuddharat
Panel Discussion:
Shabbir Simjee
Rungtip
Chuanchuen
Chanwit
Tribuddharat

Update on
Diagnosis of
Human Liver
Flukes
Banchob Sripa

Matti Kiupel

Granulin and Its
Roles in
Opisthorchiasis &
Cholangiocarcino
ma
Sirikachorn
Tangkawattana

2. Canine
Infectious
Respiratory
Disease Complex:
Evidence of
Emerging Virus in
Thailand
Somporn
Techangamsuwan
Chutchai Piewbang

Coffee Break (2 nd Floor) and Poster Presentation and Discussion
Student Competition Poster Judging
(Presenters should ensure to stand by their poster boards)
15.30
Chiang Mai 1-2
Chiang Mai 3
Chiang Mai 4-5
African Swine Fever:
Veterinary Public Health: A 3-Min Pitch Award &
Setting Standard
Oral Presentations*
Best Student Oral
Laboratory Diagnostics
16:00-16:12
Presentation Award
and Laboratory
(Oral Presentation - 1)
1.) A 3-Min Pitch Award
Networking in Asia
16:13-16:25
on Novel Laboratory
Debbie Eagles
(Oral Presentation - 2)
Diagnosis Techniques**
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16:26-16:38
(Oral Presentation - 3)
16:39-16:51
(Oral Presentation - 4)
16:52-17:04
(Oral Presentation - 5)
17:05-17:17
(Oral Presentation - 6)
17:18-17:30
(Oral Presentation - 7)

[39]

15:30-15:32
Introducing the committee
15:33-15:38
(3-min pitch - 1)
15:39-15:44
(3-min pitch - 2)
15:45-15:50
(3-min pitch - 3)
15:51-15:56
(3-min pitch - 4)
15:57-16:02
(3-min pitch - 5)
16:03-16:08
(3-min pitch - 6)
16:09-16:19
Announcement of the 3min Pitch Award Winner
2.) Best Student Oral
Presentation Award**
16:20-16:22
Introducing the committee
16:23-16:35
(Oral Presentation - 1)
16:36-16:48
(Oral Presentation - 2)
16:49-17:01
(Oral Presentation - 3)
17:02-17:14
(Oral Presentation - 4)
17:15-17:27
(Oral Presentation - 5)

17:30-18:00

19:00-21:00

Chiang Mai 1-2
Fireside Chat with Thermo Fisher Scientific
Michael Zalunardo and James Young
Grand Hall
Congress Dinner (Khantoke – Northern Thai Cuisine & Announcing Best Student Oral
Presentation and Poster Presentation Awards and 3-Minute Pitch Award)
Saturday 22nd June 2019

8:45-9:15

9:15-9:45
9:45-10:15

10:15-10:45
10:45–11:15
11:15–11:45
11:45–12:15

12:15-12:45
12:45-13:45

Grand Hall
Diagnostic Kits for Farm & Companion Animals: PCV2 Biosensor
Annop Suriyasomboon
Innovation in Vaccine Technology for Swine Viral Infection
Sanipa Suradhat
Genetic Manipulation of Swine Coronaviruses: Translation of Basic Science to
Effective Vaccines
Anan Jongkaewwattana
Coffee Break and Exhibition
Next Generation Sequencing for Tracking Antimicrobial Resistant Genes
Pravech Ajawatanawong
Validation and Use of Pen-Side PCR for Avian Influenza H7N9 and African Swine Fever
Filip Claes and Ken Inui
Regional Approach to Laboratory Capacity Building and Networking: the ASEAN
and SAARC Example
Filip Claes
Closing Ceremony
Lunch (Ground Floor)

Remarks:
* see more details about the oral presentation at page 41-43
** see more details about the 3-min pitch and student oral presentation at page 44-45.
***The program is updated as of 31 May 2019 and is subject to change without any notices.
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Oral Presentation
No.
Category
1 Companion
Animal

2

Companion
Animal

3

Companion
Animal
Companion
Animal

4

5

Companion
Animal

6
1

Companion
Animal
Swine

2

Swine

3

Swine

Topic
CONFIRMATION OF LEPTOSPIRA INTERROGANS
SEROGROUP HEBDOMADIS AFFECTING DOGS IN
HONG KONG – RECOGNITION OF A NEW DISEASE
VARIANT
CORRELATION OF TWO QUANTITATIVE
TECHNIQUES: CIVTEST® CANIS LEISHMANIA AND
IMMUNOFLUORESCENCE ANTIBODY TEST IN CANINE
SERUM SAMPLES
DEVELOPMENT OF A BARTONELLA HENSELAE
SPECIFIC ENZYME-LINKED IMMUNOSORBENT ASSAY
DEVELOPMENT OF A NEW HIGH-THROUGHPUT
SCREENING PIPELINE TO IDENTIFY ANTIVIRAL
MOLECULES ACTIVES AGAINST EQUINE ARTERITIS
VIRUS TO ENLARGE THE THERAPEUTICAL ARSENAL
GENOTYPING OF LAWSONIA INTRACELLULARIS
SAMPLED FROM JAPANESE THOROUGHBRED
HORSES BY MULTI-LOCUS VARIABLE NUMBER
TANDEM REPEATS ANALYSIS
EXTRACELLULAR VESICLES IN THE BLOOD OF
HORSES – THE PRELIMINARY STUDY
FIRST ISOLATION AND CHARACTERIZATION OF
PORCINE CIRCOVIRUS 3 IN THE UNITED STATES
EXTENDED VALIDATION DATA OF ELISAS ON WILD
BOAR, ORAL FLUID ELISA PROTOTYPE, AND QPCR
FOR AFRICAN SWINE FEVER DIAGNOSIS
DIAGNOSTIC TOOLS FOR THE SURVEILLANCE OF
AFRICAN SWINE FEVER IN DOMESTIC PIGS AND
WILDBOAR
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Presenter
Fraser Ian Hill

Sandra Gascon

Andreas Latz
Aymeric Hans

Yuta Kinoshita

Olga WitkowskaPiłaszewicz
Luis Gimenez-Lirola
Anna Greatrex

Alba Fresco-Taboada

4

Swine

5

Swine

6

Swine

1

Avian

2

Avian

3

Avian

4

Avian

5

Avian

6

Avian

RAPID AND SENSITIVE DETECTION OF TYPE 1 AND
TYPE 2 PRRSV USING REVERSE TRANSCRIPTIONINSULATED ISOTHERMAL PCR ON TWO FIELDDEPLOYABLE POCKIT SYSTEMS
ANALYSIS OF FECAL VIROME IN HEALTHY AND
DIARRHEIC PIGS
PRECISE IDENTIFICATION OF BIOCHEMICALLY
PRESUMPTIVE STREPTOCOCCUS ISOLATES FROM
SWINE CLINICAL SPECIMENS
FAO QUALITY ASSURANCE PROGRAM ASSISTING
LABORATORIES TO IMPLEMENT A LABORATORY
QUALITY ASSURANCE (ISO17025) SYSTEM FOR
QUALITY ASSURANCE OF DIAGNOSTIC TESTS
EVALUATION OF THE UNIFORMITY AFTER
VACCINATION OF INFECTIOUS BRONCHITIS LIVE
VACCINE BY A FULLY AUTOMATED POINT OF NEED
PCR SYSTEM
DIAGNOSIS AND PREVENTIVE STRATEGY OF
COCCIDIOSIS IN BROILERS
DEVELOPMENT OF NEXT GENERATION SEQUENCING
TECHNIQUE TO CHARACTERIZE AND IDENTIFY
REASSORTANT HIGHLY PATHOGENIC AVIAN
INFLUENZA H5N1 CLADE 2.3.2.1C VIRUS
CIRCULATING IN POULTRY IN INDONESIA
NOVEL INFLUENZA SUBTYPE DETECTION AND
ASSESSMENT OF DIAGNOSTIC PROTOCOLS DURING
ACTIVE SURVEILLANCE IN CAMBODIAN POULTRY
POULTRY VACCINES: INNOVATIVE SEROLOGICAL
ASSAYS FOR DIAGNOSIS AND VACCINATION
MONITORING FOR H5, H7 AND H9 AVIAN INFLUENZA
A
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Jianqiang Zhang

Stefan Vilcek
Nattakan Meekhanon

Chris John Morrissy
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Protecting the World from Future Viral Threats Introducing the Global Virome
Project
Dennis Carroll
Director, Emerging Threats Program
U.S. Agency for International Development

Last year the Global Virome Project (GVP), a
bold and ambitious global-scale ‘big science’
project to develop an atlas of the majority of the
planet’s naturally-occurring viral threats over the
next 10 years, was launched (1, 2,3). The GVP is
expected to transform the world of emerging
diseases into a data-rich field. The vision behind
the GVP is that if we develop a comprehensive
profile of viruses while they are still circulating in
wildlife – their natural hosts – we can better
prepare for viruses before they jump to us. The
expectation is that the GVP will transform our
public health culture from one that responds to
the latest outbreak; to one that is better able to
prevent the spillover of new viruses and
prepositioned far more effective biomedical
countermeasures to respond to future outbreaks
should they occur. This power to “prepare and
prevent” will protect against not only human
infections but similarly protect domesticated
animal populations which share our vulnerability
to emerging viral threats – and by extension, the
GVP will protect against the devastating effects
viral threats can have on global food security and
livelihoods of poor farming communities of the
world. At the heart of the GVP is an open and
transparent data portal that will manage the array

of data generated – and enable the building of a
comprehensive Global Viral Atlas.
The Transformative Power of Big Data
Big Data virology will likely transform
vaccine and drug development, and accelerate
the arrival of the next generation of bio-medical
countermeasures being driven by new areas of
research, such as CRISPR. The volume of new
data produced by the GVP will enable disruptive
approaches for the development of prevention
efforts and bio-medical countermeasures against
future threats. Having detailed genetic data on
tens of thousands of new viruses will allow
biotechnology to move from single viral
therapeutics and vaccines to ones that target a
whole family of viruses. As we build up a picture
of every virus's ecologic profile - which species it
infects, where on the planet it’s found, which
communities and their livestock are exposed to it
- we can target preventive measures to mitigate
the risk of spillovers, and deploy the new
vaccines and drugs to the people and livestock
on the front line of the next emerging disease.
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The Global Virome Project offers the promise of a
future where:

Arguably GVP’s most important contribution
will be to catalyze parallel advances in genomics,
modeling and other related areas of science
allowing for the stratification of the newly
characterized viruses into categories of risk – by
potential transmissibility and virulence – enabling
for a more targeted use of mitigation and
countermeasure development directed at those
posing the greatest potential threat.

• Greater insight into viral distribution across
animal species and their potential for
interaction with human populations and/or
their domestic animals would enable
targeting highly customized risk mitigation
measures to those places, populations
(animals and people) and practices with
greatest potential disrupt and prevent the
emergence of new viral threats.

In this presentation we discuss the scientific
rationale and technical framework for a global
partnership to identify and characterize virtually
all the viral threats available for spillover from
animal reservoirs.

• A comprehensive atlas of viruses circulating in
animal populations will enable the
development
of
biomedical
countermeasures that protect against a broad
spectrum of viruses, including seed vaccines
and antivirals – prior to their emergence.
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• Enhanced global preparedness and response
systems that are informed by a deeper
understanding of the global viral biome will
enable the early detection of emerging
threats at their source and the rapid
deployment of these broad spectrum
biomedical countermeasures to minimize
their potential impact on human and
livestock populations.
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Food Security and Animal Health: The Global One Health Role of Veterinary
Diagnostic Laboratories
Craig N. Carter, DVM PhD Dipl. ACVPM DSNAP
Director & Professor, Epidemiology -- Veterinary Diagnostic Laboratory
Colleges of Agriculture, Food & the Environment and Public Health, University of Kentucky, USA

Veterinarians are involved in global food
security in a variety of disciplines. In this
presentation, I will focus on veterinarians
specializing in diagnostic veterinary medicine
aspects of food security and zoonotic disease
identification. The phrase/acronym Central
Veterinary Laboratory (CVL) will be used in this
presentation to refer to the major veterinary
diagnostic laboratories which are in operation in
various countries. These facilities work with State
Company veterinarians, smaller laboratories,
private veterinarians and animal owners to aid in
the early diagnosis of animal diseases in food
animals. CVL’s essentially serve as the food
animal health “Emergency Room” for their
country. No other resource in a country can
render accurate and timely diagnoses for
economically devastating emerging and endemic
diseases. Without high quality testing methods
and services provided by a CVL, disease control
and eradication response programs cannot be
implemented effectively.
These diseases
threaten food safety and security and can result
in huge losses of precious economic resources
and wholesome food products. This will only
lead to further crippling the livestock and poultry
industries that are trying to be successful in many

countries. For example, I worked with the CVL in
Ethiopia in 2009 on the development of
laboratory information systems to provide
epidemiological monitoring and reporting of food
animal diseases crucial to the success of these
business activities. CVL’s also assist the food
animal agricultural base in countries to organize
Veterinary Medical Associations and other
specialized groups to help improve animal health
and marketability. For instance, as part of a
consultant group to the CVL, I assisted the Iraqi
Veterinary Syndicate to successfully implement a
National Animal Health Plan (NAHP) that was
crafted and adopted in Erbil, Iraq in 2006. The
CVL also provides the necessary leadership,
training and guidance to regional laboratories to
be sure that they are operating efficiently and
yielding accurate test results.
This is
accomplished through the implementation of a
quality assurance/quality control program that
adheres to a recognized standard such as ISO
17025. The CVL and also serves as the reference
laboratory for the regional labs. Finally, the CVL
is generally the only public resource in a country
that can confirm zoonotic diseases in animals.
The epidemiological surveillance of animal
reservoirs of zoonotic disease provided by a CVL
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provides alert data for centralized public health
agencies (often referred to as the Ministry of
Health) regarding the risk of the transmission of
diseases such as rabies, echinococcosis,
brucellosis, leptospirosis and avian influenza to
the human population. I joined a USAID team in
Kabul, Afghanistan in 2009 to work with new CVL
and the Ministry of Health to improve awareness
of zoonotic diseases in the country to stimulate
prevention and control programs. The diagnostic
testing services provided by a CVL contribute
significantly to the economic and public health
and welfare any country. Therefore, it is crucial
that the CVL be provided the necessary
infrastructure, equipment, software systems,
scientists, technicians, utilities, and consumable
supplies to adequately complete its mission. As
Dr. James H. Steele, the veterinarian who
founded the veterinary division of the CDC in the
United States in 1945 would say, “We cannot

realize an optimal state of human health without
also having good animal health.” In spite of the
fact that the fertility rate is decreasing in the
world, life expectancy continues to increase and
world populations continue to grow. It is
estimated that meat production will need to
increase by 70% between now and 2050 in order
to meet the global demand for high quality
protein. Truly, countries that do not have fullservice, nationally or internationally accredited
veterinary diagnostic laboratories will continue to
struggle with their goals of achieving good public
health and welfare for their human and animal
populations. In my career, I have had the great
honor and privilege of consulting and working on
capacity building to help grow and strengthen the
field of veterinary diagnostic laboratories in
various countries of the world.
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Abstract
Since the antimicrobial first discovered and
introduced in 1940s, antimicrobial has become an
integral part of modern industrial-scale animal
production to meet the increasing human
demand for animal-derived food. Antimicrobials
are not only utilized in livestock system to
control disease, improve infection treatment and
prevent post-surgery infections, but also added at
various concentrations to animal feed for
stimulating animal growth or for prophylaxis.
However, antimicrobial resistance (AMR)
subsequently emerge and is recognized as one of
the biggest threats to public health nowadays at
global scale. According to the World Health
Organization (WHO), we are now at the brink of
entering a post-antibiotic era, in which the arrival
of multidrug resistant pathogens will decrease
the effectiveness of antimicrobial drugs for
antibiotic treatment of bacterial infection. The
intensive usage and abuse of antimicrobials in
animal industry is largely contributing to the rise
of “antimicrobial resistance” crisis and the come

of “post-antibiotic era”. Here in this presentation,
from the planetary health perspective, I will
illustrate the fate, distribution and dissemination
of antimicrobial resistance genes in intensive
animal farming system and its linkage to the
general environment and human microbiome.
The presentation is largely based on our
continuous work on antimicrobial resistance in
intensive livestock system using high-throughput
qPCR based ARG chip and next-generation
sequencing technology in the last ten years. In
our studies, we have comprehensively
investigated the profile of antimicrobial resistance
in animal farming systems encompassing animal
gut, manure and then to environments. We
revealed that in-feed antimicrobials shift animal
gut microbiota, increases the selection pressure
on animal gut microbes inducing antimicrobial
resistance and significantly enriching their
abundances, therefore making animal
microbiome one of the biggest reservoirs of
antimicrobial resistance in the ecosystem.
Moreover, our results indicate that the
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antimicrobial resistance with animal origin can be
transmitted to environments through a variety of
anthropogenic activities (e.g. manure application
and wastewater discharge) therefore posing
health risks to humans. Last, mitigation

approaches such as manure composting and
using biochar were shown to be feasible options
to eliminate antimicrobial resistance with animal
origin.
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Introduction
In an essay published in 1982, Dr. Calvin
Schwabe noted that the veterinarians of the time
were struggling to solve the disease challenges
associated with changes in animal production
systems. In particular, changes in livestock
production included (1) larger populations; (2)
spatial separation of animals by age, production
stage, and/or function; (3) rapid population
turnover during the production cycle; and (4) the
continual introduction of immunologically
susceptible replacement animals.
An unexpected outcome of this change in
animal husbandry was the appearance of
"production diseases". Distinct from the single
agent models upon which the work of Koch and
Pasteur was based, "production diseases" were
(and still are) characterized by interactions
involving multiple infectious and non-infectious
factors. Of course, this change toward larger
systems continues - in part spurred on my global
disease challenges such as ASFV, against which
traditional outdoor production systems have
little defense.
Schwabe's 1982 proposed solution for
"production diseases" was to implement on-going

on-farm surveillance to establish patterns of
disease and measure the effects of specific
interventions. This approach was never
implemented, in large part because routine
surveillance based on serum sampling (bleeding
individual pigs) was impractical and excessively
expensive.
Alternatives to serum
Although serum is the traditional antemortem specimen, alternative specimens are
increasingly used in surveillance. In particular, we
have developed antibody- and/or nucleic acidbased assays for swine oral fluid samples that
meet or exceed the performance of serum-based
assays for the detection of a variety of pathogens
[2, 7, 8]. In addition, other aggregate specimens
are under exploration and implementation, e.g.,
"processing fluids" [5], "family oral fluids" - oral
fluids collected from due-to-wean litters [1], and
others [3].
Benefits
Surveillance based on alternative and/or
aggregate specimens continues to evolve
because these samples: (1) can be collected by
a single person, (2) can be collected as frequently
[56]

as desired without stress to pigs or people, and
(3) provide a higher probability of analyte
detection with fewer samples than serum [6]. On
individual farms, integration of surveillance data
with herd records can provide the means to: (1)
identify the circulation of specific pathogens; (2)
quantify their effects on pig health and
productivity; (3) target interventions to the
correct pathogen and population; and (4) time
the intervention for maximum effect. On an area
basis, e.g., for national control programs,
aggregate samples can provide the means to
efficiently track targets in the field, e.g., ASFV,
FMDV, CSFV, PRRSV, etc.

development of statistically valid surveillance
designs (sample number, sample location,
sample frequency) that are recognized and
accepted by animal health authorities.
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Challenges
"Representative sampling", testing a subset
rather than the entire population, was the first
step towards efficient surveillance. First described
in 1895 [4], representative sampling was not
applied to swine surveillance until the late 1970's
when statistical sampling began to be used in PRV
eradication. Since that time, sample size
calculations for disease freedom testing at a
single point in time using individual pig specimens
have been the accepted approach for designing
infectious disease studies. The challenge for
surveillance based on alternative specimens (and
aggregate samples, in particular), is the
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ASF & Other Major Swine Emerging Diseases
R. Thanawongnuwech
Chulalongkorn University, Faculty of Veterinary science, Bangkok 10330 Thailand

African swine fever (ASF) has again been
introduced to the European continent since 2007 and
spread to many parts of the continent before gaining
its first introduction into China in 2018 and Mongolia
and Vietnam in 2019. Notoriously, ASF is a human
driven disease and the introduction is always linked
to transportation and waste feeding to the domestic
pigs and wild boars. Stamping out is the key success
in the domestic pigs. However, once established in
the wild boar population, the disease will remain
endemically in the areas. Eradication is possible, but
the difficulty is from the virus persistent in the hosts
and its vector (soft ticks) as well as in the environment
and fomites. Wild boar control and reduced exposure
between wild boar and domestic pigs are
recommended in the European countries.
Additionally, prohibiting on swill feeding and strict
farm biosecurity as well as ASF public education are
suggested to control the ASF spreading. Interestingly,
chronic ASF cases has recently been reported with
partial immunity against the virus confirming
persistent infection. Based on the Chinese scenario,
swill-feeding with contaminated porcine products,
using contaminated blood, meat and bone meals for
alternative protein sources, lack of public concern and
knowledge, and biosecurity failure are most likely to
be the cause of continuing outbreaks. Additionally,
persistence of ASF in the environment such as raw
materials, routes of transportation, and all kinds of

vehicles and fomites could be the cause of the recent
outbreaks in the good biosecurity farms in China.
Socio-economic impact not only hits on the swine
industry, but also the affected countries will be
banned on exportation of all pork-related products.
Costs of biological and diagnostic products will be
increased, while the number of pig population will be
decreased dramatically. The swine producers in the
areas affected by ASF would reduce the number of
pig population for decrease the risk of the outbreak
and strictly implement the biosecurity control.
Positively, control of other swine diseases such as
PRRSV, PED, PRV, CSF etc. could benefit from all
strategies toward ASF control if done properly.
Commonly, the major routes of most transboundary
and emerging diseases include animal movement,
legal and illegal animal product trade, contaminated
fomites and humans, using alternative protein sources
from rendering plants for animal feed, mechanical
and biological vectors, and biosecurity failure. In
conclusion, raising awareness to all involved stakeholders on the serious issues of ASF is of importance
to help prevent the disease gaining its entry to the
naïve countries. Known as a human driven disease,
ASF can be controlled if all stake-holders thoroughly
understand the virus pathogenesis and all must work
in harmony to control and eradicate the disease
together.
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Development of Next Generation Diagnostic Platforms for Veterinary
Medicine
Luis G. Giménez-Lirola
Iowa State University Veterinary Diagnostic Laboratory

Over the past few decades, there has
been resurgence in the occurrence of infectious
diseases. The ability of emerging and re-emerging
pathogen agents to establish new niches or
undergo genetic mutations led to the appearance
of new diseases that pose several challenges to
diagnosis, treatment, and animal health
surveillance. This can be attributed, among
others, to the increasing animal population and
density, global travel and trade, and ecological
factors including changes on agricultural and
livestock practices. Emerging pathogens are
“new” in the sense that they are not known to
have previously infected or caused disease.
Reemerging pathogens are those that were
recognized previously but have adapted to
become major health threats or have appeared
in previously unaffected geographic locations. An
occurrence of a foreign animal disease (FAD)
could devastate the animal production industry;
left undetected and unaddressed, all exports
would be halted, driving prices dramatically.
Besides good security and biosecurity practices,
critical for protection, an effective response to
the appearance of FAD will require rapid
detection of foci of infection. The identification of
an emerging pathogen by conventional methods

can be difficult and time-consuming due to the
novel nature of the agent, requiring the
combination of different techniques for direct or
indirect detection of the pathogen. Looking back
at past epidemics or outbreaks caused by
previously unknown infectious agents, we have
learned that the identification and
characterization of a new infectious agent can
take years even decades. Such time frames have
been decreased to weeks or months using a
wealth of new technologies increasingly available
for the rapid molecular identification of
pathogens but also for the more accurate
monitoring of infectious disease activity.
Therefore, the ongoing challenge to the field of
diagnostics is to assess current needs and apply
contemporary knowledge to facilitate infectious
agents’ detection, identification, and
characterization as well as to further discoveries
of novel pathogens. The main question is who
needs to lead research efforts directed towards
new diagnostic test development to reach the
expected high level of readiness. Large
international companies are the key players in
the global veterinary diagnostics market but need
to move faster in response to new or emerging
diseases. For example, when porcine epidemic
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diarrhea virus hit North America in 2013, the
industry could not effectively react to it.
Researchers across universities took over the
development of molecular and immunological
techniques. Unfortunately, this was not a one-off,
first-time event but something that has been
repeated for other animal pathogens like African
swine fever in China. Therefore, research
institutes and veterinary diagnostic laboratories
are seen as the hotbeds of innovation being more

geared to face the challenge of translating an
evolving idea into technology development. This
is precisely where we find the perfect interface
between industry and academia.
In this
presentation we will discuss state-of-the-art in
next generation diagnostic platforms for
veterinary medicine and how universities and
biotech companies can work together to respond
rapidly and effectively against emerging diseases.
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Introduction
The variety of animal pathogens and the
infectious diseases are continuously changing
through evolution and changes in animal
populations interact with their environment and
each other. Emerging infectious diseases’ are
defined as ‘those whose incidence in animals has
increased within the past two decades or
threatens to increase in the near future. For
example, porcine circovirus type 2 (PCV2) and
porcine reproductive and respiratory syndrome
virus (PRRSV) were the most common emerging
and re-emerging viral infectious diseases found in
the pig farms both in Thailand and worldwide.
Both of these viral infections were caused the
porcine respiratory diseases complex, PRDC.
Moreover, the PRRSV virus infection can occur
more than one strain within the same farm. These
infections might be caused a lot of problems to
prevention and control.
There were several diagnostic methods to
investigated and confirmed the diseases for
example by either on immunological recognition
between a target epitope on the viral surface and
an antibody or on target nucleic acid and primer
recognition based on polymerase chain reaction

(PCR) technology [1]. The first approach can be
used easily in a flow-strip platform. However,
immunoassay scans suffer from poor sensitivity
and limited intra-specific differentiation abilities.
In addition, although nucleic acid-based
detection via reverse transcription (RT)-PCR
provides reliable detection and differentiation, it
is complicated and cannot be easily performed in
the field.
Recently, an alternative method of nucleic
acid amplification called loop-mediated
isothermal amplification (LAMP) has been
introduced [2]. It provides better specificity,
simplicity, and speed in nucleic acid amplification
[3].
Therefore, the objectives of this study was
to develop a DNA sensor for the screening test of
PCV2 viruses in pigs that would allow rapid
analysis in a single step, enabling the assay to be
performed rapidly on site.
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Materials and methods
The blood and tissue samples were
collected from suspected pigs that showed
clinical signs or lesions, in the central part of
Thailand. The design and development of
primers for amplification of ORF2 DNA of PCV2
were studied based on the LAMP technique.
Nucleotide sequence of PCV2 virus was
performed. The sequences were then aligned
using the ClustalW alignment program. A
candidate gene was selected based on the Tm, E
value, and nucleotide sequence. Once selected,
specific primers for LAMP were designed based on
the program Primer Explorer Version 4 (Fujitsu,
Tokyo, Japan). The specificity of each primer and
the detailed melting temperature were screened
using the Basic Local Alignment Search Tool
(BLASTn) and oligocalculator. Oligonucleotide
probes specific to the target DNA were then
designed based on the DNA sequence between
the amplicon of LAMP.
A development of DNA amplification for
signal detection was studied. The detection of
ORF2 DNA was based on fluorescence assay. The
target DNA binding and binder system with
fluorescent dye molecule were performed. At the
final step, the simulations of DNA binding and
binder were examined to determine the system
and the appropriate format.
One of the primers was used to amplify the DNA
by the PCR technique. The PCR products were
cloned into plasmids and used to compare the
amplification of DNA. The comparison of the
detection system was tested with the field
samples, collected from the pig farm.

Results and discussion
The results showed that there were
variations in the nucleotide sequences of ORF2
genes of 24 PCV2 viruses, including the strain
found in Thailand, between 3.06% to 4.59%
differences in the nucleotide sequences. There
were similar sequences of the ORF2 gene of PCV2
virus from 85.69% to 99.20%. The designed
primers covered the nucleotide sequences in six
regions, including B3, B2, B1 and F3, F2, F1. The
designed primers in each area showed the
thermodynamic properties with consistency with
the terms of the LAMP reaction. The mixture of
primers was amplified to increase the amount of
the DNA of the ORF2 gene based on the LAMP
technique. The product size of DNA amplification
was 180/226 nucleotide, incubating the reaction
at 63oC for 40 minutes. The DNA products from
the LAMP technique were similar to the DNA
products from the PCR technique.
The specificity test was studied by using
plasmid DNA containing the ORF2 gene of PCV2
virus as a positive control (+1), positive sample of
PCV2 virus as a positive control (+2), and the
other viruses that were found in pig and animals
(Figure 1). When PCV2 genomic DNA was
amplified by LAMP, a typical ladder pattern of
DNA products with a multiplied size of 226
nucleotides was observed by gel electrophoresis.
Positive results of the same size were obtained
from PCV2-positive sample. The results showed
that there was no cross specificity of other viruses.
The primers were reacted directly with DNA
positive controls both in the plasmid and the
positive samples.
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In determination of the DNA signal based on DNA
binder and analog DNA probe, Fluorescence assays
in solution are considered some of the most
convenient and sensitive methods. Direct use of
fluorescent dyes, which are capable of binding into
the grooves of double-stranded DNA (dsDNA) with
concomitant fluorescence enhancement.
Fluorescence binders can be cyanine dyes,
phenanthridines, or acridine in solution [4]. From
the study, the successful amplification of ORF2
allowed this binder to bind the minor groove
structure of DNA products, which, in turn, provided
subsequent fluorescence signals, clearly seen with
eye.

Figure 1. Specificity of ORF2 gene amplification by
RT-LAMP compared with that of RT-PCR (Lane M:
100-bp DNA ladder; Lane N: non template control;
Lane 1: amplified products of cloned ORF2 gene in
plasmid; Lane 2: positive PCV2 DNA; Lanes 3–13:
amplified products of EU-PRRSV, HP-PRRSV,
porcine parvovirus (PPV), classical swine fever virus
(CSFV), porcine epidemic diarrhea virus (PEDV),
newcastle disease virus (NDV), white spot
syndrome virus (WSSV), infectious hypodermal and
hematopoietic virus (IHHNV), yellow head virus
(YHV), taura syndrome virus (TSV), and human
influenza virus (H1N1), respectively.
Similarly, serial dilutions of a plasmid
containing the ORF2 gene were employed to
determine the sensitivity of the primers. Following
amplification, the limit of detection was as low as
100 copies of the ORF2 template (Figure 2). Since
the LAMP technique is based on DNA detection,
one copy of DNA corresponds to the presence of
one viral cell in the test system. Thus, the
sensitivity in this case was 100 cells. The results
were consistent with detection by the PCR
method.

Figure 2. Sensitivity of the amplification based on
the copy number of the ORF2 gene (Lane M: 100bp DNA ladder; Lane Ntc: non-template control;
Lane 1: positive PCV2 DNA; Lanes 2–9: amplified
products of ORF2, with copy numbers ranging
from 107 to one.
In total, 147 field samples were assayed on
a biosensor kit. These samples were also assayed
by PCR for comparison. Based on these results,
the assay using LAMP kit and PCR detection, as
[63]

outlined in Table 1, proved satisfactory. Among
the 36 positive samples and 111 negative
samples, only two false positive was found,
resulting in a standard sensitivity of 100% and a
specificity of 98.2%, thus making the assay a good
candidate for the screening or monitoring of PCV2
infection in the field.
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Table 1. Comparison of PCR and LAMP kit.
Samples
PCR
Lamp kit
True positive
36
38
True Negative
111
109
False positive
0
2
False negative
0
0
Sensitivity A
100%
B
Specificity
98.2%
A
: Sensitivity = 100 x true positive/(true positive +
false negative); B: Specificity = 100 x true
negative/(false positive + true negative).
In conclusion, A rapid biosensor assay for
the detection of PCV2 (ORF2 gene) was
developed. The assay was based on DNA
amplification by LAMP and the detection of DNA
products by a fluorescence assay. Although the
LAMP kit assay here provided less specificity
(98.2% compared with 100% of PCR), the test
provided equal sensitivity (100%), with a
detection limit of 100 copies of the target ORF2
gene.
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In the past, immunity against infectious
diseases was achieved through natural infection
or direct inoculation with killed or attenuated
pathogen. The oldest written record on
immunity following plague infection was dated
back to 430 BCE (1). The first report of an
immunization against smallpox in human was
from China during the 10th century. The practice,
known as “variolation”, was based on inoculation
(infection) of individuals with dried smallpox
papule preparations, to induce protection in the
following exposure. However, the practice
usually caused severe illness, or even death in
some individuals. In 1796, Edward Jenner
explored the use of an inoculum from a cowpox
infected individual and attained
the same
immunization result as variolation, with less
severe adverse effects. Jenner’s discovery on
using the “attenuated” strain for induction of
protective immunity has marked the official birth
of vaccination.
The procedure named
“vaccination”, derived from the Latin word
“vacca” for cow, was since then used, with few
modification, to facilitate the eradication of
smallpox in 1979 (2). Since Jenner’s discovery,
vaccine research and development can be
divided into 2 main periods. In the early period,

the empirical approaches relied on isolation and
manipulation of the actual etiological agents for
vaccination. The first generation vaccines
included killed, attenuated, and extracted
subunit vaccines. The second period began
around 1980s when advance knowledge in
molecular biology, immunology, microbiology
and the emergences of the new technologies and
tools, have enable vaccine development and
production for the safe and effective vaccines.
The recombinant technology has enable the
development of several vaccine production and
delivery platforms that could not be achieved
with the empirical approach. Vaccines derived
from recombinant DNA technology provide
several benefits including improving efficacy,
safety, Differentiation of Infected from Vaccinated
Animal (DIVA) compliance, and efficient antigen
production and delivery. To date, it is well
recognized that vaccine is the most important
medical intervention that has ever implement to
improve the livelihood of both human and
animals.
Understanding the nature of pathogen,
pathogenesis, protective immunity and selecting
of appropriate vaccine production platform
and/or formulation are crucial for the success of
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vaccine development and implementation.
Currently, several vaccine approaches were
utilized to develop vaccines against viral
infections. Several biotechnological-derived
vaccines have been licensed and played
significant role in control and, in some cases,
eradication of the swine viral diseases. The
commercially available biotechnologicalderived, swine viral vaccines included
recombinant subunit/viral-like particle (VLP)
against porcine circovirus-2 (PCV2), and classical
swine fever virus (CSFV), killed (PCV2) and live
attenuated bovine viral diarrhea virus (BVDV)CSFV-E2 chimeras, deletion mutant porcine
pseudorabies virus (PRV), and RNA replicons for
porcine epidemic diarrhea virus (PEDV). In
addition, there are several recombinant vectors
and biotechnological-derived vaccines currently
under the research and development process.
However, there still remaining gaps and needs for
effective vaccines against certain swine viral
diseases, in particular, PRRSV and ASF.
Information related to the protective
antigen/immunity and host-vial interaction will be
crucial for the development of the effective
vaccines.
During the past decades, porcine
reproductive and respiratory syndrome virus
(PRRSV) continues to be a significant pathogen
leading to a serious economic impact to the
swine industry, worldwide. Traditional control
strategies and available vaccines fail to provide
sustainable disease control, as they suffer from
both antigenic heterogeneity and inadequate
vaccine-induced immunity. In addition, PRRSV

possesses several immunomodulatory activities.
The lack of anamnestic responses in the
previously vaccinated pigs following PRRSV
exposure implied that even well-primed immune
system was severely impaired during active
PRRSV infection.
Previous findings from our group indicated
that PRRSV can suppress host immune system
through several immunomodulatory mechanisms
including induction of interleukin-10 (IL-10) (3),
PRRSV-specific regulatory T lymphocytes (Treg) (4,
5) and IL1-Ra (6, 7) . We previously proposed that
removal or reduction of the viral-induced
negative immunomodulatory effects especially
during the first 2 weeks following infection is
essential to establish proper anti-PRRSV during
the infection period (8).
To test the hypothesis, we developed a DNA
vaccine for reduction of PRRSV-induced
immunosuppressive effects. The novel DNA
vaccine was designed to primarily induce cellmediated, but not humoral, immunity against the
PRRSV nucleocapsid protein, which is known
induce IL-10 during PRRSV infection (9). The
vaccine could reduce PRRSV-induced
immunomodulatory activities, i.e. IL-10 and Treg
induction, and enhance long-term anti-PRRSV
immunity in vaccinated pigs (10). In addition,
DNA-MLV prime-boost immunization significantly
improved the quality of PRRSV-specific cellular
and humoral immunity in the vaccinated pig (11).
The potential use of the heterologous DNA-MLV
prime-boost immunization for improving the
protective immunity against the highly
pathogenic (HP)-PRRSV was further explored. The
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heterologous
prime-boost
immunization
significantly improved PRRSV-specific innate, cellmediated, and humoral immune responses
following the HP-PRRSV challenge (12). Our data
suggested that this novel vaccine concept could
potentially benefit the development of PRRSV
management and control strategies, particularly
in the endemic herds. Our results confirmed the
benefit of incorporating the strategy to reduce
viral-induced immunomodulation in the PRRSV
vaccine designs.
Since current PRRS vaccines cannot confer
complete protection against heterologous
infection and long-term persistence. In addition,
the
HP-PRRSV
possesses
different
immunomodulatory profiles from the classical
PRRSV and induce more severe clinical outcome.
PRRSV vaccine-induced immunity may not be
fully effective against the virulent PRRSV strains.
Thus, there is need to develop of alternative and
effective strategies to eliminate viral infection.
The Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR) and CRISPRassociated (Cas) genes were first identified as
essential adaptive immunity against viruses in
bacteria and archaea, enabling the organisms to
eliminate the genetic materials of the invaders.
The genetically modified CRISPR/ Cas system has
been applied and utilized for genetic
manipulation in many fields. Among them, the
CRISPR/Cas9 is the most studied among the Cas
effectors, and has been widely implemented for
DNA editing and anti-DNA virus researches. The
Cas13 proteins (Cas13a, Cas13b, and Cas13d)
were identified as the RNA-targeting CRISPR

enzymes enabling RNA knockdown in mammalian
cells with high specificity and targeting flexibility
(13, 14, 15). We, therefore, investigated the
possibility of adopting the CRISPR/Cas13b system
for interference against PRRSV RNA in the
eukaryotic cells.
We first established the transfection system
and demonstrated that the CRISPR/ Cas13b with
PRRSV-specific sequence, guide RNAs could
efficiently target and edit PRRSV ORF5 and ORF7
genes in the eukaryotic cells, transfected with the
relevant gene. We further developed a single
CRISPR/Cas13b-duplexed guide RNAs (all-in-one)
delivery system that efficiently expressed Cas13b
effector and two distinct guide RNAs. The all-inone delivery system could inhibit the PRRSV gene
expression as expected.
Finally, we
demonstrated that the all-in-one CRISPR/Cas13bduplexed system could inhibit HP-PRRSV gene
expression, resulted in significant reduction of HPPRRSV infection in the infected cells. Our result
implied that other innovative approach for
inhibition and/or elimination of viral replication
can be incorporate into PRRSV (i.e. HP-PRRSV)
management and control strategies. The impact
of the current study will not be limited to PRRSV,
but will have a wider significance for other RNA
viruses.
In summary, understanding the nature of
pathogen, pathogenesis, and protective immunity
are crucial for novel vaccine design and
development. Recombinant DNA technology and
recent technologies provide several benefits
including improving vaccine efficacy, safety, DIVA
compliance, and optimized vaccine production.
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We provided examples of rational vaccine design
for
reduction
of
PRRSV-induced
immunomodulation and a novel approach,
utilizing the CRISPR/Cas13 system, for elimination
of HP-PRRSV infection that have potential in
PRRSV control and management.
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Porcine epidemic diarrhea virus (PEDV) is
a causative agent of a highly contagious enteric
disease characterized by acute watery diarrhea,
vomiting, and a high mortality rate in nursing
piglets. As neonatal piglets are typically born
without maternal antibodies, passive lactogenic
immunity (sIgA and IgG) through ingestion of
colostrum and milk is crucial for protection
against PEDV. Mounting lines of evidence suggest
that oral vaccines that mimic natural PEDV
infection in pregnant sows can result in successful
protection of suckling piglets by transmitting
sufficient amounts of protective antibodies.
Therefore, PEDV that is attenuated in piglets but
still capable of infecting swine intestinal cells
serves as an ideal vaccine candidate.
Genetic modification of PEDV has been
challenged not only by their large genome size
and associated toxicity, but also by the difficulty
to propagate them in cultured cells. Not until
2015 have we firstly constructed the full-length
infectious clone of the attenuated strain of
PEDVAVCT12 and successfully rescued the virus

in vitro. However, as PEDVAVCT12 has been
extensively passaged in cell culture, it poorly
infects piglet’s intestinal cells. Moreover,
PEDVAVCT12 is classified in the classical GI
genogroup, which is antigenically distinct from
the GII genogroup currently circulating globally.
To circumvent these issues, we have applied
several approaches, such as novel pseudotyping
system, to understand the mechanism underlying
how the virulent GII and cell-adapted GI PEDV
differently infect host cells. Based on these
insights, we constructed and generated several
variants of chimeric spike constructs to identify
the key amino acids essential for PEDV replication
in cultured cells. In addition, the reverse genetics
of PEDV was also employed to understand the
role of the accessory protein ORF3 in PEDV
replication and vaccine design. Taken together,
we demonstrated that the genetic manipulation
of PEDV provides a powerful tool to understand
the biology of this important pathogen.

[69]

Avian

Lessons from Fifteen Years of Responding to Avian Influenza and Other
Emerging Threats
Dennis Carroll
Director, Emerging Threats Program
U.S. Agency for International Development

Two Decades of Learning
The emergence of the Severe Acute
Respiratory Syndrome (SARS) coronavirus in 2003,
the H1N1-2009 pandemic virus, the Ebola
epidemic in West Africa in 2014, and the
emergence of Zika in 2015 illustrate the
consequences of not having in place capacities to
detect the early stages of emergence of a new
disease threat – that is, while it is still circulating
(and evolving) principally in animals and before
the potential threat has acquired the ability to
efficiently transmit among humans. In each case
the public responses came after the viruses had
fully emerged as an epidemic and/or pandemic
threat. That at the time when the H1N1
pandemic virus was first detected in San Diego
there were an estimated 40,000 to 60,000
individuals already infected in Mexico speaks to
the world’s vulnerability to new diseases.
Similarly, the SARS-coronavirus was identified 4
months after it first emerged with efficient
human-to-human transmission capability, by
which time it had spread to at least 13 countries
on three continents; and the scope of Ebola
epidemic in West Africa was not fully recognized
until six months after it began spreading
uncontrolled across the region. That there was

no advance warning as to their potential
emergence hampered the global response. This
was particularly true in the case of the H1N1
pandemic where the lack of early warning greatly
limited efforts to ensure global availability of an
efficacious vaccine during the highly anticipated
2009 “fall wave”. Given the current state of
vaccine production technologies it should come
as no surprise that despite an unprecedented
global effort production of the first H1N1 vaccines
did not commence until nearly four months after
the virus was first detected and that only 1.2
billion doses of the vaccine had been produced
8 months later – a full year after the virus’s initial
detection, by which time one quarter of the
world’s population had already been infected.
Had the H1N1-2009 pandemic virus been as
deadly as initially feared the death toll would
have been unprecedented. This is not to
diminish the important role vaccines have in
protecting human populations against the worst
consequences of a new infectious disease; it
does, however, highlight our collective
vulnerabilities when we rely too heavily on
response strategies that emphasize the detection
of threats only after they emerge and are already
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fully capable of spreading easily across human
populations.
On the other hand, the emergence of the
H5N1 highly pathogenic avian influenza virus in
Hong Kong in 1997 and its re-emergence in
Southeast Asia in 2003, and the early detection
of H7N9 virus in China and the Middle Eastern
Respiratory Syndrome (MERS) coronavirus in
Saudi Arabia have provided important
opportunities to monitor a threat before it has
fully emerged – and enable the world a longer
window to prepare for the possibility of a new
health threat, including the production of
vaccines and the stockpiling of antivirals. The
early recognition of a potential threat also allows
for a global effort to take preemptive steps to
bring the spread of the virus under greater control
– and by extension possibly reduce the
opportunities for it to emerge as a pandemic
threat. In the case of the H5N1 and the H7N9
viruses, while it is unclear as to whether either
will ever evolve into a truly pandemic virus, one
of the most important lessons drawn from their
decades long “emergence” is that by recognizing
a potential threat while it is still circulating in
animals and before it fully emerges creates
extraordinary opportunities to mitigate future risk.
Strategically this means having a surveillance
capability that not only monitors for new disease
events in humans but also tracks and monitors
potential threats while they are circulating
exclusively in animals, both wild and domestic.
Importantly, work, in part supported under
USAID’s Emerging Threats portfolio, has advanced
our understanding of disease emergence by

highlighting the strong correlation between “high
risk” geographic areas, animal hosts, microbial
agents, and people. This collective body of work,
in turn, has led to the recognition that risk-based
intervention strategies would enable targeting
disease detection to those places, populations,
times or situations where risk of disease is greatest
and the likelihood of finding it is highest.
The Emerging Pandemic Threats Programn1 and
2
USAID has been a major leader in the global
response to the dangers posed by emerging
pandemic threats. Since 2009, the dual goal of
USAID’s Emerging Threats Program has been to 1)
minimize the global impact of existing pandemic
influenza threats, particularly from the H5N1 high
path avian flu, and 2) pre-empt the emergence
and spread of novel pandemic and epidemic
threats. In 2009 USAID launched the first of two
five year iterations of the Emerging Pandemic
Threats program – which collectively reflect a
suite of capacity building investments , and
targeted partnerships with FAO and WHO designed to give earlier insight into the
emergence of new public health threats and
enhance country-level capacities to mitigate their
potential impact. The EPT portfolios reflected a
strategic approach that (1) builds on the
understanding that the future well-being of
humans, animals and the environment are
inextricably linked, (2) promotes a “one health”
approach that spans the animal health , public
health, environmental and conservations
communities, (3) targets promotion of those
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policies and the strengthening of those skills and
capacities critical for both minimizing the risk of
new disease emergence and the ability to limit
their social, economic and public health impact,
(4) uses a “risk” based approach to target
investments where the likelihood of disease
emergence is greatest.
At the country level, the EPT partners have
been working with governments and other key incountry and regional partners to enhance the
understanding of viral distribution and key drivers
of disease emergence—from deforestation and
land use change to wildlife trade and livestock
product demands. This information, along with
other EPT investments to strengthen countrylevel capacities for routine infectious disease
detection and outbreak response, are being used
to improve surveillance and response as well as
risk-mitigation strategies. Over its life, the EPT
program has significantly refined our
understanding of the “drivers” that underlie
disease emergence and established important
new partnerships and platforms for even more
timely and effective detection, control and
prevention of future threats.
Strengthening local capacities to
“prevent, detect and respond” for maximum
impact
USAID has focused on strengthening the
capacity of affected countries in three key areas:
strengthening laboratories for the early
identification of H5N1 infections in both poultry
and people; promotion of timely and effective
response in containment and elimination of the
virus; and education of the general population on

the risks associated with avian influenza and steps
they can take to protect themselves.
These

investments have led to improved capacities in
early-warning surveillance for AI outbreaks in
domestic poultry, wild birds, and humans, have
strengthened capacities of veterinary and human
health laboratory diagnosis of the H5N1 virus, and
have established rapid response teams involving
veterinary and public health professionals trained
in core principals of field epidemiology. All of
these are key capacities that could form the
backbone of any effort to address the larger
threats posed by emerging zoonotic diseases.
Per the adjacent figure, a comparison of AI
outbreaks by year indicates that the average
number of days between the start of disease
outbreak in poultry or wild birds and H5 or H5N1
confirmation has fallen from eight days (in 2006)
to three days (in 2013). This is a strong indicator
that the worldwide response to AI outbreaks has
dramatically improved.
One consequence of improved laboratory
capacities has been the ability to routinely
monitor the spread of the H5N1 virus and its
genetic variants (clades) across S.E. Asia. This has
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led to a growing appreciation of the role of
commercial poultry trade – from farm to markets
in promoting the evolution of the virus, its spread
across the region and its persistence in countries
such as Vietnam and Indonesia. As a result,
increasingly detailed “value chain” maps have
been generated that describe the geographic
routes by which poultry are moved from farms to
markets, sometimes across thousands of miles.
This has led to a better ability to anticipate how
new viral variants might spread from an initial
point of emergence. This knowledge has proven

particularly useful in anticipating how the H7N9
virus, which emerged in eastern China in early
2013 might spread across China and into S.E. Asia.
This information has also proven central to recent
efforts to better understand the drivers behind
the emergence of other new influenza threats.
In this presentation we will examine key
lessons learned for future prevention and control
of avian influenza.
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Papillomatous digital dermatitis (PDD) is a
polymicrobial disease causing lameness in dairy
cattle, which are bringing considerable economic
loss in the dairy industry worldwide. Although a
large number of spirochetes are observed in the
lesions, the etiology of PDD is not yet fully
understood. Lesions of digital dermatitis are
treated with antibiotics, usually lincomycin or
oxytetracycline. Furthermore, allyl isothiocyanate
(AITC), an extract of Wasabia japonica (a plant
of family Brassicaceae; known as wasabi or
Japanese horseradish), is recently used as an
alternative antimicrobial agent. Here we
compared the bacterial populations before and
after treatment with lincomycin or AITC in daily
cattle with PDD to determine the major
pathogens of PDD and evaluate the effectiveness
of AITC in PDD treatment and compare it with
that of lincomycin.

Materials and Methods
Samples examined: Total 18 cases from 16
heads were collected from a dairy cow (Holstein)
farm in Tokachi area in Hokkaido, Japan, between
March and April 2013. After ravaging the lesions
with tap water and sterilized saline again, 10 g of
40% lincomycin hydrochloride (Lincomycin water
dispersion; Zoetis Japan, Tokyo, Japan) or 3 g of
10% AITC powder (Wasaouro powderTM;
Mitsubishi-Kagaku Foods Corporation, Tokyo,
Japan) ointment was applied to the lesions,
which were aseptically bandaged. After seven
days passed, each of the bandages is removed
from cattle feet. After ravaging the lesions as
described above, all four PDD lesions were
evaluated as stage 2 (M4), and they were
biopsied, delivered and stored.
Pyrosequencing analysis of 16S rRNA genes: DNA
was extracted from each biopsy sample by using
the DNeasy Blood & Tissue Kit (Qiagen, Hilden,
Germany) according to the manufacturer's
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instructions. The V1-V3 region of the 16S rRNA gene
(507 bp in length) was amplified by PCR using
primers 8F (5′-AGAGTTTGATCCTGGCTCAG-3′) and
534R (5′-ATTACCGCGGCTGCTGG-3′), to the latter of
which 454-multiplexed adaptor sequences were
added at the 5’-end. PCR was performed in a 50μl reaction mixture containing the forward and
reverse primers (0.3 μM, each), KOD FX Neo
polymerase
(1 Unit, TOYOBO, Osaka, Japan), dNTPs (0.4 µM,
each), KOD FX Neo PCR buffer, and 1 µl of
template DNA with a program of 94°C, 2 min; 25
cycles of 98°C, 30 sec; 55°C, 30 sec; 68°C, 30 sec;
and elongation at 68°C, 7 min. The amplicons were
purified using the AMPure Kit (Agencourt, Beckman
Coulter Genomics, Danvers, MA, USA) and
sequenced by 454 pyrosequencing using a Roche
454 GS junior system (Roche-454 Life Sciences,
Branford, CT, USA) with the Titanium reagents
according to the manufacturer's instructions. The
454 reads were processed using QIIME (v 1.8.0)
following the QIIME 454 overview tutorial
(http://qiime.org/tutorials/tutorial.html#).
Briefly, sequences were de-multiplexed by binning
sequences with the same barcode and filtered with
sequence quality. Then all reads from the 36
sample analyzed were combined in a single data
set and clustered into operational taxonomic units
(OTUs) with <3% dissimilarity using USEARCH.
Chimeric OTUs were detected with ChimeraSlayer
and removed from data sets. Taxonomic ranks were
assigned to a representative sequence of OTUs
using the Ribosomal Database Project (RDP)
Classifier with 0.8 confidence value as a cut-off.

Simpson and Shannon indices were calculated to
assess the microbial diversity of each samples.
Results and Discussion
To investigate the difference in therapeutic
effects against PDD between AITC (9 heads, 10
samples) and lincomycin (7 heads, 8 samples), we
analyzed the bacterial populations in PDD lesions
before and after treatments by 16S rRNA-based
metagenomic analysis of the PDD lesionassociated microbiota. The total number of high
quality reads obtained from the 36 samples was
453,823 with the number of reads per sample
ranging from 5,617 to 18,252. From this data set,
we identified a total of 4,679 OTUs were
identified. In the PDD lesions before treatment,
OTUs assigned to the genus Treponema occupied
10-90% of the population (50% on average),
representing the most abundant taxon as
previously reported. After treatment, irrespective
of the antimicrobials used, the genus Treponema
decreased drastically to less than 5% with a few
exceptions, instead the Clostrdiales, which were
assigned to various taxa at genus level, and/or
Bacteroidales (genus Porphylomonas or
Bacteroides) occupied the majority. This result
indicates that both agents eradicate efficiently
Treponema species, which are suspected major
causative agents of PDD. While the difference in
bacterial community structure before and after
treatment is clearly detected by principal
component analysis, the samples treated with
the two antimicrobial agents were not clearly
separated in this analysis. However, after the
treatment with AITC, the bacterial diversity of
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PDD lesion-associated microbiota increased
significantly as assessed by Shannon index (p
<0.05) and also by Simpson index (p < 0.005). In
contrast, after the treatment with lincomycin, the
shift of diversity varied between samples and the
diversity decreased at least four samples as
assessed by Simpson index. This difference might
be due to the difference of antimicrobial
spectrum between the two agents because while
lincomycin has a relatively narrow spectrum, AITC
shows bactericidal activity to a wide range of
bacterial species. From these data, we concluded
that PDD can be treated with AITC as efficiently
as with lincomycin. Higher diversity of PDD-

associated microbiota was observed after
treatment with AITC than with lincomycin,
suggesting milder bacterial selection by AITC.
Furthermore, our data also show that
composition analysis using pyrosequencing
provides valuable information for analyzing and
monitoring the treatment efficiency of PDD.
Composition analysis using new generation
sequencing technologies will represent an
efficient strategy to analyze and monitor the
treatment efficiency of not only PDD but also
other polymicrobial diseases such as periodontal
diseases.
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“Polymicrobial Infection; PI” result from
infections by multiple microbes, not only bacteria
but also viruses, parasites, fungi and so on. It is
difficult to answer the real virulence factor of
these PI due to plural pathogen infection. PI
occurs when infections caused by more than one
species are more severe than the sum of the
individual species acting alone. To better
understanding how interspecies interaction
impact virulence in PI, we have to identify the
plural microorganisms related with PI.
Bovine respiratory disease complex (BRDC) is the
one of the typical PI in industrial cattle farming.
BRDC is the principal source of economic loss and
a significant health problem in the cattle industry.
The pathogenesis typically involves some
combination of predisposing stress which
compromises respiratory defense mechanisms

and coincidental primary infection by interaction
of viral and or bacterial pathogens.
Once these diseases occur, it is important to
determine whether the disease is caused by
infectious agent or not, and to identify the
pathogens causing the infectious disease and to
control the disease. For identification of these
pathogens, many diagnostic tools based on
multiplex PCR have been developed. However, in
case of multiplex PCR, there is a limit to the type
of fluorescence and each fluorescence sometime
interferes with each other. Therefore, Dr.
Mizutani group developed novel, rapid and
comprehensive detection system to identify
infectious agents using TaqMan real-time PCR as
Dembo-PCR (Detection system for microbes from
bovine disease using TaqMan real-time PCR) for
BRDC. This system can detect 16 bovine
respiratory pathogens by one-run real-time PCR.
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They selected 16 bovine respiratory pathogens
(bovine viral diarrhea virus, bovine coronavirus,
bovine parainfluenza virus 3, bovine respiratory
syncytial virus, influenza D virus, bovine rhinitis A
virus, bovine rhinitis B virus, bovine herpesvirus 1,
bovine adenovirus 3, bovine adenovirus 7,
Mannheimia
haemolytica,
Pasteurella
multocida, Histophilus somni, Trueperella
pyogenes, Mycoplasma bovis and Ureaplasma
diversum) as detection targets and designed
novel specific primer-probe sets [1]. Here, the
overview of this system and practical examples
are shown [2].
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Introduction
Trematodiasis or trematode infection refers
to a number of different infections of trematodes,
many of which are spread by other animals. For
instance, fascioliasis and paramphistomiasis
caused by Fasciola gigantica and paramphistome
infection, respectively are the major diseases
infecting ruminants in the tropical regions of Africa
and Asia including Thailand. Parasitological
diagnosis of fasciolosis and paramphistomiasis is
often unreliable and possesses low sensitivity.
Therefore, the detection of circulating parasite
antigens is thought to be a better alternative for
diagnosis of these diseases, as it reflects the real
parasite burden.

with Fasciola gigantica. MoAb 4E3 and
biotinylated rabbit anti-recombinant CatL1
antibody were selected due to their high
reactivities and specificities.
Results and discussion
The lower detection limits of sandwich
ELISA and IC test were 3 pg/ml and 0.256 ng/ml,
respectively. Sandwich ELISA and IC test could
detect F. gigantica infection from day 1 to 35 post
infection. In experimental mice, the sensitivity,
specificity and accuracy were 95%, 100% and
98.6% (for sandwich ELISA), and 93%, 100% and
98.2% (for IC test), while in natural cattle they
were 98.3%, 100% and 99.5%(for sandwich ELISA),
and 96.7%, 100% and 99.1% (for IC test). Hence,
these two assay methods showed high
efficiencies and precisions for diagnosis of
fasciolosis by F. gigantica.

Materials and methods
We have produced a monoclonal antibody
(MoAb) against recombinant F. gigantica
cathepsin L1 (rFgCatL1), and developed both
sandwich enzyme-linked immunosorbent assay
(sandwich ELISA) and immunochromatographic
(IC) test for rapid detection of circulating
cathepsin L1 protease (CatL1) in the sera from
mice experimentally and cattle naturally infected
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Figure 1. An immunochromatographic (IC) strip
test is developed for diagnosis of fasciolosis by F.
gigantica.
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Historically, veterinary pathologists have
examined gross and microscopic lesions of
animals to determine the cause of these lesions.
Such examinations have been based on the
principles of cellular pathology by identifying
alterations of cellular and tissue architecture that
are characteristic for a specific disease process. In
particular when evaluating biopsies from live
animals, pathologists will also try to predict the
actual progression of a specific disease process
and thereby ultimately offer therapeutic
guidance. Such conclusions are typically based
on empiric data as well as data generated
through population medicine. While cellular
pathology may have limitations to reach a
specific diagnosis for some cases, it is generally
unable to provide an accurate assessment of
disease progression for a specific individual
animal. Such detailed information essentially
requires a shift from population medicine to
personalized medicine, which ultimately can only
be achieved by integrating molecular biology into
the analytic process. Cellular pathology has to
develop into molecular pathology!
By integrating molecular methods into

routine pathology, veterinary pathologists will be
able to link tissue alterations more precisely to a
specific disease process and its progression as
well as to its pathogenesis. Molecular pathology
allows pathologists to either visualize specific
proteins or nucleic acids or other molecular
targets within microscopic sections or to extract
products of interest for further analysis using laser
capture microdissection. Ultimately,
veterinary pathologists will be able to associate
morphological alterations not only with a specific
clinical picture, but also with the underlying
molecular mechanisms of this disease process.
While veterinary diagnostic molecular
pathology is still in its infancy, some techniques,
such as immunohistochemistry, in-situ
hybridization or testing for antigen receptor
rearrangements and mutations in c-Kit, have
become common place in routine services,
especially in surgical pathology. Other
techniques, such as matrix assisted laser
desorption ionization-time of flight mass
spectrometry (MALDI-TOF), Next-generation
sequencing (NGS), Raman spectroscopy and
others, are not commonly used in veterinary
[84]

pathology or are primarily used for research
purposes. However, some of these techniques,
e.g. MALDI-TOF, have become common place in
other branches of veterinary laboratory
diagnostics, e.g. bacteriology.

This talk will give an overview of how
integration of some of these techniques into
routine veterinary diagnostic pathology has
altered the way we perform daily diagnostic
testing and will provide examples how future
integration of such methods may further advance
our understanding of pathogenesis and thereby
provide better diagnostic services to our clients.
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Introduction
Oral tumors are common neoplasms in dogs
with approximate 7 % of all types of tumors [1].
Since the oral cavity might not be routinely
examined, the oral cancers often present at the
late-clinical stage (stages III and IV) [2]. Hence,
suitable biomarkers are required for early
diagnosis, screening, prognosis and treatment
monitoring. Proteomics, the study of proteins in
large scale, are currently used to search for novel
cancer biomarkers [35]. Two of the most
common techniques used to study proteome are
matrix-assisted laser desorption/ ionization with
time-of-flight mass spectrometry (MALDI-TOF MS)
and liquid chromatography-tandem MS (LCMS/MS). Peptide mass fingerprint (PMF) and
principal component analysis (PCA), analyzed by
MALDI-TOF MS, could be used for rapid diagnosis
whereas peptide sequences, obtained from LCMS/MS, should be further investigated as
potential candidate peptide or protein
biomarkers.

The objective was to review the utilization of
MALDI-TOF MS and LC MS/MS in canine oral
tumors and the validation of proteomics results.
Materials and methods
Several types of samples taken from patients
could be used for proteomics study, e.g. tissue,
serum and urine [2,3,4,6]. Protease inhibitor was
added to the protein samples to prevent protein
degradation. Protein concentration was
determined. For the MALDI-TOF MS analysis,
peptide samples were mixed with the MALDI
matrix and applied to the MALDI-TOF MS. Peptide
mass spectral peaks were analyzed to reveal the
uniformity and homogeneity of the sample group
as PMF and PCA [7,8].
Unique peptide samples at 1000–4000 Da were
selected for LC-MS/MS analysis. Briefly, peptide
samples were purified and diluted in 2% series of
acetonitrile (from 0100%) and applied to the
LC-MS/MS. On the other hand, samples from
patients could also be enzymatically in-solution
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or in-gel digested prior to LC-MS/MS analysis. The
proteins were then identified using MASCOT
scores and were searched against the NCBI
databases . Venn diagram was used to show
number of proteins solely found in one or
commonly found in more than one sample
groups to help determine candidate biomarkers.
In addition, the relationship of candidate proteins
and chemotherapy drugs were performed by the
Stitch program (http://stitch.embl.de/).
MS results were then validated by western blot
analysis. Briefly, protein samples were separated
based on their molecular weights using SDS-PAGE
and then transferred to the membrane. The
membrane was stained for total protein
determination. Nonspecific binding on the
membrane was blocked by blocking reagents and
target protein was detected by specific antibody.
Protein band intensity could be evaluated against
the total protein band intensity within the lane.
Expressed protein sequences were verified by LCMS/MS.

However, more clinical samples are required to
develop databanks of PMFs and PCA plot in each
sample group.

Fig. 1 Peptide mass fingerprint of early-stage oral
melanoma (OM), late- stage OM, oral squamous
cell carcinoma, benign tumors and normal gingiva
tissues in the range of 1,00010,500 Da with
identified proteins of each mass spectrum. A:
sodium channel protein type 10 subunit alpha
(SCN10A) (1,958 Da); B: sacsin (SACS) (2,274 Da); C:
NOTCH1 (2,316 Da); D: g lutamate i onotropic
r eceptor N-methyl-D-aspartate t ype s ubunit 3A
(GRIN3A) (2,505 Da); E: leucine-tRNA synthetase
(LARS) (3,039 Da) [2].

Results and discussion
From the study of proteome in tissues of
early-stage OM, late-stage OM, OSCC, benign
tumors and normal gingiva, different PMFs were
reported in the range 1,00010,500 Da. Unique
peptide peaks were selected and the sequences
were analyzed by LC-MS/MS. Candidate proteins
were shown (Fig. 1). A PCA plot from MALDI-TOF
MS analysis revealed a homogeneity within a
group which was clearly distinguished from the
others (Fig. 2).
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Fig. 2 The PCA scatterplot of EOM, LOM, OSCC,
benign tumors and normal gingiva tissues [2].
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Introduction
Circoviruses are non-enveloped,
icosahedral viruses with a single-stranded circular
DNA genome. Recently, canine circovirus
(CanineCV), the 2nd mammalian circovirus, has
been identified in dogs and is now recognized
worldwide. CanineCV has been detected in both
symptomatic and asymptomatic dogs, but
diarrhea has been most commonly reported. Our
earlier investigations identified a recurrent
outbreak of a dual infection of CanineCV and
canine parvovirus (CPV-2) in a dog breeding
colony, despite up-to-date vaccination. In
addition to classical histological CPV-2 lesions,
granulomatous inflammation and lymphoid
necrosis were observed. In situ hybridization (ISH)
for CanineCV, newly developed at the MSU VDL,
detected abundant amounts of CanineCV DNA
within lesions. We hypothesized that CanineCV
could cause clinical disease and pathology in
specific pathogen free (SPF) dogs.

Materials and methods
To test this hypothesis, 2 SPF dogs were
inoculated with canine serum that was PCR
positive for CanineCV. Both dogs received 1 mL
intranasally and 1 mL intramuscularly of the
inoculum. The inoculum had tested negative by
PCR for other canine viral pathogens, including
CPV-2. One control dog was sham inoculated with
PBS. Throughout the study, feces, whole blood,
and serum were collected at different time points
and tested by PCR for CanineCV and CPV-2. All 3
dogs were euthanized at 30 days post inoculation
and complete necropsies were performed.
Tissues were examined microscopically, tested by
PCR for CanineCV and CPV-2 as well as with ISH
for CanineCV. Transmission electron microscopy
(TEM) was performed on selected tissues.
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Results and discussion
We were able to demonstrate that our
inoculum not only infected dogs and was free of
CPV-2, but also caused massive CanineCV
replication in various tissues as well as CanineCV
shedding in feces. Both inoculated dogs
developed a grade 3 of 4 diarrhea that lasted for
several days and microscopic lesions associated
with large amounts of CanineCV nucleic acid as
demonstrated by ISH. CanineCV DNA was
detected in the cytoplasm and nuclei of
histiocytes in all lymphoid organs. PCR confirmed

the ISH results in tissues and also detected large
amounts of CanineCV DNA in feces, blood and
serum throughout the study. In addition, TEM was
able to identify intracytoplasmic viral inclusions
in lymphoid tissues. Dogs remained negative for
CPV-2 based on PCR and serologic testing.
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Introduction
Canine infectious respiratory disease
complex (CIRDC) viruses have been detected in
dogs with respiratory illness. The CIRDC is
associated with multiple factors depending on
host susceptibility, environment and pathogens.
Apart from bacteria and fungi, canine influenza
virus (CIV), canine parainfluenza virus (CPIV), canine
distemper virus (CDV), canine respiratory
coronavirus (CRCoV), canine adenovirus type 2
(CAdV-2) and canine herpesvirus 1 (CaHV-1), are all
associated with the CIRDC [1]. Environmental
factors serve as the one key point for infection. The
transmission route can be via community-acquired
infection (CAI) or hospital-associated infection
(HAI), but the variable factors within these two
routes are not well described. Moreover, novel
pathogens that could not be identified, were
detected from dogs showing respiratory problem
including canine pneumovirus, pantropic canine
coronavirus, canine bocavirus, canine hepacivirus,
etc [1]. However, the relationship between virus
detection and clinical significances and outcomes
are still limited. Here, we would review common
and emerging pathogens that have been detected

in dogs showing respiratory diseases in Thailand.
Materials and methods
Four hundred eighteen respiratory samples
collecting from 209 respiratory illness dogs locating
in Thailand were included in this study. The
samples were tested with multiplex PCRs for the
CIRDC that could detect common respiratory
viruses including CIV, CPIV, CDV, CRCoV, CAdV and
CaHV [2]. Essential signalments, clinical signs,
vaccination status, and route of transmission were
recorded for further analysis. Either negativemultiplex PCRs or interesting samples were
subjected to further investigation by metagenomic
analysis using Next Generation Sequencing (NGS)
technology.
Results and discussion
Interestingly, all common six viruses were
detected with CIV and CRCoV being predominantly
found [3]. Only CDV was significantly more
prevalent in stray dogs but not for the others.
Multiple infections were found in up to 81.2%. Codetection of CIV and CRCoV was significantly
associated among study groups. Moreover, the
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clinical severity level was notably related to age of
infected dogs, neither vaccination status, sex nor
transmission route were noted. Surprisingly, a
novel strain of canine bocavirus type 2 (CBoV-2)
and canine circovirus (CanineCV) were identified in
the samples from dogs that died in Thailand from
acute disease, for which no causal etiological
pathogen could be identified in routine screening
assays. These novel CBoV-2 and CanineCV strains
were named as CBOV TH-2016 [4] and CanineCV
TH/2016 [5], respectively. Analysis of the complete
coding sequences of CBoV TH-2016 and CanineCV
TH/2016 showed that these viruses showed
evidence of genetic recombination among other
published strains by using similarity plot,
bootscanning and simultaneously statistical
maximum likelihood algorithms. Use of both
conventional or quantitative PCR and in situ
hybridization showed the presence of these
viruses in several tissues, suggesting hematogenous
virus spread. Histopathological lesions associated
with these viral infections in several organs and
confirming of presence of the CBoV-2 infection
using transmission electron microscope provided
novel insights in the pathogenicity of canine
bocavirus and canine circovirus infections and
suggests that a novel recombinant of those viruses,
which was discovered from deceased dogs
showing negative for routine tests, may result in
atypical syndrome. Furthermore, the novel canine
distemper Asia-4 strain and novel canine

pneumovirus type A as Asian prototype were
discovered during alternative investigation of novel
Paramyxoviruses
and
Pneumoviruses
surveillances. Genomic analysis of particular
viruses revealed genetic recombination events in
these strains, suggested genetic recombination
plays a role for diversity of those viruses.
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Elephant endotheliotropic herpes virus
(EEHV) is one of the most important viral
infectious diseases in elephant worldwide,
especially those Asian elephant (Elephas
maximus). Eight genotypes of EEHV viruses,
including EEHV1A, EEHV1B, and EEHV2-7, have
been identified and are now collectively
classified
as
members
of
the
Deltahepesvirus,
subfamily
Betaherpesvirinae. Several previous reports
demonstrated that despite adult elephants also
appear susceptible to EEHV, mortality from EEHVhemorrhagic disease (EEHV-HD) has only been
observed in young animals, especially those 1-8
years old, in which the exact pathogenesis
remains unclear. Most elephants that succumbed
to EEHV-HD presented the pathological hallmarks
of decreased thrombocytes and monocytes in
their blood, hemorrhages and edema of the
internal organs that may lead to the hypovolemic
shock.

Figure 1. Myocardial hemorrhage of elephant calf
dies due to association with EEHV1A infection
Results from the present studies indicated
that increase of vascular hyperpermeability and
fluid leak in EEHV-HD calves were likely to be
caused by a disseminated intravascular
coagulation (DIC), associated with cytokine storm
due to the EEHV infection. The pro-inflammatory
and inflammatory cytokines, including IFN-γ, TNFα, IL-1β, IL-2, IL-4 and IL-8, were shown to be upregulated in the internal organs of EEHV-HD
calves and may further enhance the severity of
the hemorrhagic and edematous lesions.
Moreover, our recent study also showed an
increased cellular apoptosis and infiltration of
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Iba-1-positive macrophages in the inflamed
tissues of the internal organs of elephant calves
with EEHV-HD, compared to the EEHV-negative
control.
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Figure 2. Cellular apoptosis (green) in the
inflamed tissue of the EEHV1A-HD calf. TUNEL
assay.
Interestingly, apoptosis and viral particles
could remarkably be observed in the peripheral
blood mononuclear cells (PBMCs) of the
persistent EEHV4-infected elephants.
In summary, hemorrhage and edema of the EEHVHD cases was shown to be caused by DIC and
increase of vascular permeability; and the
apoptosis together with an increased trafficking of
blood monocytes into the inflamed tissues
contribute to the monocytopenia observed in the
EEHV-infected cases. Furthermore, the virusladen blood mononuclear cells likely serve as
vehicles for disseminating EEHV, rather than as a
viral reservoir, during both acute and persistent
EEHV infections in Asian elephants
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Forensic investigation for identifying
unknown causes of death in humans is an
established procedure, especially from the
viewpoint of crime analysis. Well-equipped
forensic laboratories are functional in most
Japanese medical schools, and forensic science is
one of the essential subjects under the national
examination for obtaining a medical license.
However, in the veterinary field, even in
veterinary universities in Europe and the US,
which are considered academically advanced,
there are no forensic courses or expert systems
for animals. In recent times, the need for
veterinary forensic research has been drawing
attention, mainly in the fields of wildlife medicine
and animal welfare.

1. Identifying animal abuse and neglect, and
determining legal course of action
Unfortunate incidents of animal cruelty and
neglect can be one of social problems in Japan.
Therefore, ever since penalties under the Animal
Welfare Law have been enforced, the police have
been trying to book and penalize people who
hurt and kill animals without proper reasons,
breed animals under unfavorable conditions, as
well as corpse abandonment. Furthermore, the
law can be useful in resolving conflicts between
pet owners and their veterinarians, such as
complaints against the veterinarian for
misdiagnosis or medical accidents. To clarify such
cases where a trial or legal action is expected,
forensic necropsy might be essential for fairer
judgements for both the complainant and
accused in a court of law.

In Japan, since the “Animal Welfare Law”
has been legally enforced, requests for forensic
investigations from the police have been
gradually increasing. However, there are not
enough experts for veterinary forensics. Currently,
veterinary pathologists are mostly in charge of
forensic necropsy. As in North America and
Europe, the purpose of animal forensic science
might be twofold, as described below.

2. Forensic science for wildlife conservation
Forensic science is a useful method to obtain
basic information needed for the conservation of
endangered species like leopard cats and storks,
including the cause of death, nutritional status,
disease surveillance, and sample collection for
genetic analyses.
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For wildlife forensic necropsy, especially
wildlife infectious disease surveillance, we
received various cases of unknown cause of
death in wild animals sent from field researchers
and zoo veterinarians. All the cases were
subjected to necropsy and histopathological
examination for the cause of death.

Wildlife forensic pathology can yield useful
data, including pathological and genetic details,
which will be insightful for the assessment of
animal health conditions, as well as the detection
of fatal diseases or poisoning. Furthermore,
tumors in nonhuman primates maintained in zoos
can provide important information relevant for
human oncology studies.
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CLSI – Leading the Way in Global Breakpoint Settings
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The Clinical and Laboratory Standards
Institute (CLSI) is an international, voluntary, notfor-profit, interdisciplinary, standards-developing,
and educational organization accredited by the
American National Standards Institute that
develops and promotes the use of consensusdeveloped standards and guidelines within the
health care community. These consensus
standards and guidelines are developed in an
open and consensus-seeking forum to cover
critical areas of diagnostic testing and patient
health care. CLSI is open to anyone or any
organization that has an interest in diagnostic
testing and patient care. Information about CLSI
is found at www.clsi.org.

parameters (published in CLSI document VET08).
The details of the data necessary to establish
breakpoints, QC parameters, and how the data
are presented for evaluation are described in CLSI
document VET02.
The subcommittee’s goal is to establish
veterinary-specific breakpoints to decrease
reliance on human medical breakpoints.
However, human medical breakpoints are still
listed in VET08 Table 2 series, identified with grayshaded text, allowing comparison of veterinaryspecific and human medical breakpoints. Human
medical breakpoints are occasionally necessary
to provide zones of inhibition for some categories
and a breakpoint for laboratories to consider
when there are no veterinary breakpoints
available for some antimicrobial agents and
organisms for that animal species.

The CLSI Subcommittee on Veterinary
Antimicrobial Susceptibility Testing reviews data
from a variety of sources and studies (e.g., in vitro,
pharmacokinetics-pharmacodynamics,
and
clinical studies) to establish antimicrobial
susceptibility test methods (published in CLSI
document VET01), and breakpoints and QC

This presentation intends to introduce the
audience to the CLSI process.
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Due to the global emergence and spread of
antimicrobial resistance (AMR), systematic testing
of pathogens and commensals for antimicrobial
susceptibility (AST) is required to be established as
a routine task in human, animals and
environmental sectors. The results of AST studies
generated by using methodological differences are
difficult to compare. Use of the globally
harmonized and standardized AST methods is
essential. For AMR surveillance in aquaculture, the
standard well-defined method includes the
appropriate QCs to assure precision an accuracy of
the test procedure; performance of reagents and
the viability of the microorganisms used in the test
and performance of persons. According to the
current CLSI standard, there are two types of
standard laboratory techniques that can be used
to measure antimicrobial susceptibility of bacteria
isolated from aquaculture, including disk diffusion
and broth dilution method. Clinical breakpoints
(for clinical application) and epidemiological cutoff
values (ECVs or ECOFFs, for detecting emerging
resistance and surveillance) are not currently
available for all antimicrobial agents. The clinical
breakpoints are for bacterial pathogens and drug
specific. ECVs are bacterial species specific.
Therefore, those are only applicable for the

organism. It is recommended to use ECOFFinder or
EUCAST ECOFF.
Quality Assurance (QA) is a program for the
systematic monitoring and assessment of all
aspects of the laboratory that can affect the
quality of its outputs and comprises of
documentation, internal audits, external quality
assessment, testing for media and reagent quality,
staff validation, testing assay, testing of reference
QC strains and equipment. Quality control (QC) is
part of quality assurance in quality management
system. In AST, quality control includes the quality
control of strains, media, reagents etc. All staff
must receive well training and be qualified in AST
performing. They are expected to implement and
participate a QA programme. Precision and
performance of reagents used in the tests and
performance of laboratory staff who carry out the
tests. The Appropriate QC organisms are used for
different bacteria and antimicrobials combination
and must be obtained from reputable source. QC
for equipment includes calibration, verification
and presence of operating procedures. All
information must be recorded and all the
equipment operators must be well trained.
Laboratories are required to participate in
Proficiency Testing. The laboratory´s procedures,
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reagents, equipment and personnel are all
checked in the process of proficiency testing.
Finally, data must be systematically controlled.
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Introduction
An emergence of various multi-drug
resistant bacteria in Thailand could have started
since 1980s, similar to other developed countries.
With the use of antimicrobial susceptibility test
(AST), we started to identify methicillin-resistant
Staphylococcus aureus (MRSA) since 1980s,
cephalosporin-resistant enteric bacteria since
1990s, carbapenem-resistant Acinetobacter
baumannii since 2000s. MRSA carried their
staphylococcal cassette chromosome methicillin
resistance (SCCmec) elements, and most Gramnegative bacteria carried class 1 integron
elements conferring their multi-drug resistant
phenotypes. The former spread their resistance
elements through vertical gene transfer, while the
latter through horizontal gene transfer. And since
2000s, the emergence of community origin of
extended-spectrum
β-lactamase
(ESBL)
producers has occurred, with the notorious
blaCTX-M ESBL gene family. The problems from
clonal expansion, i.e. vertical gene transfer mode,
and polyclonal expansion, i.e. horizontal gene
transfer mode, have to be recognized and

elaborated. We has focused our research towards
molecular epidemiological study based on
identification of unique antimicrobial resistance
genes and unique resistance gene carrying
bacteria. So we could group them into major
clones of AMR organisms in combination with
their unique resistance genes. In the other words,
we studied the chromosome and their resistance
plasmids using various molecular techniques,
including specific PCR tests, chromosomal and
plasmid DNA typing, and h i gh - t h ro u gh p u t
DN A s e q u e n c i n g technologies. With thorough
analyses, we could trace back to the origins of
these AMR bacteria, their sources, and their
endemic locations.
Materials and methods
Genomic and plasmid DNA extracted from
resistant bacteria were used for our studies.
Bacterial isolates were from human clinical
specimens, animal origins, fresh meats from
markets or slaughterhouses, and animal farmers.
Specific tests on resistance genes and
chromosomal studies were performed by various
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PCR techniques, randomly amplified polymorphic
DNA based methods (RAPD or ERIC-PCR), DNAsequence-based typing techniques (MLST and
whole genome sequencing).

Acknowledgements
We would like to acknowledge support from
the Japan Society for the Promotion of Science
(JSPS), Thailand Research Fund (TRF), National
Science and Technology Development Agency
(NSTDA), Department of Medical Services, Ministry
of Public Health, Faculty of Medicine Siriraj
Hospital, Faculty of Graduate Studies, Mahidol
University, Roche Diagnostics (Thailand), private
donors through Siriraj Foundation, and our
collaborators and students.

Results and discussion
The results from our studies showed that
the MRSA problems were from poor infection
control with the spread of major clone of ST239
clonal complex, and the spread of pan-drug
resistant Gram-negative bacteria were from poor
antibiotic use and control that included outbreak
strains of blaOXA-23-carrying European clone II
Acinetobacter baumannii, blaIMP and blaVEB-1
carrying Pseudomonas aeruginosa. The problems
of AMR in community were from misuse and
overuse of antibiotics in community and
agricultural sectors with select organisms such as
multi-drug resistant Escherichia coli, Salmonella
enterica, and Clostridioides difficile isolated from
meats and community-associated infections in
human patients.
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Abstract
DNA sequencing technique is one of the
technologies that change the world of biology in
several aspects. Since the first generation of DNA
sequencing was proposed, the novel platform of
the new generation of DNA sequencing
techniques and machines have been
continuously launched. In addition, the
advancements of molecular evolution have been
implemented in molecular biology researches in
the post-human genome project (HGP) era. Both
fields became one of the research trends in
biology and medicine. Here, we present the
significance of NGS and molecular evolutionary
studies in veterinary science and medicine. Some
applications of the NGS and nanopore sequencing
in genomic level for studying infectious diseases
will be presented.
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Introduction
Mycotoxins are secondary metabolites
produced by molds that exert adverse effects on
human and animal health. Mycotoxin
contamination can occur during various steps in
food production, including pre-harvest, harvest,
and storage. More than 300 mycotoxins of vast
structural diversity exist, which results in them
having many different chemical and physiological
properties. The FAO estimated that approximately
25% of cereals produced worldwide are
contaminated by mycotoxins. To date, food safety
is a pervasive concern of both the general public
and government authorities worldwide. However,
yet the insidious source of mycotoxin
contamination of key foods is frequently
overlooked. In the past decade, analytical
methods employed in mycotoxin monitoring were
mainly focused on a routine work, typically,
analysis of a single analyte/matrix or a group
structurally related mycotoxins in a respective
matrix were performed.

Materials and methods
For this work, the contamination of multimycotoxin in food (rice, barley, spices, chili and
sesame), beverages (milk, fruit juices, wine and
beer) from the supermarket in Bangkok, Thailand,
were detected using a new reliable and highly
sensitive method based on high liquid
chromatographic (HPLC) separation, electrospray
ionization tandem mass spectrometric detection
(ESI-MS/MS) and high resolution (HR)-MS/MS
because it has become a prioritized choice in
laboratories dealing with multiple mycotoxin
analyses.
Results and discussion
Regarding the mycotoxin monitoring in
collected samples, mycotoxin contamination was
relatively negligible in tea, whereas it was more
seriously in spices (cardamom and nutmeg) and
chili. Multiple mycotoxins, including emerging
mycotoxins were also detected in rice and
sesame. In beverages, patulin was quantifiable in
11% of all collected fruit juice samples. The most
prominent mycotoxins found in wines were
alternaria toxins, ochratoxin A, and fumonisins,
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whereas zearalenone and deoxynivalenol were
the most prevalent mycotoxins found in
contaminated beers. In addition, aflatoxin M1 was
also detected undoubtedly in milk samples.
Considering EU legislation, the results of the
present study suggest that the risk of exposure to
harmful levels of mycotoxins in various kinds of
foods and beverages is very low in Thailand
excluding some kinds of spice samples. However,
for an adequate exposure assessment of the Thai
people to these mycotoxins, it would be
necessary to look at exposure from other food and
drink sources.
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Introduction
The primate malaria parasite Plasmodium
knowlesi has recently been recognised as a major
and fatal zoonotic pathogen in Southeast Asia,
being transmitted from macaques to humans via
Anopheles mosquitoes. The natural sylvatic
reservoirs are Long-tailed Macaques (Macaca
fascicularis), which are common and widely
distributed. The present study highlights aspects of
this emerging zoonosis in the region with regards
to infection in the primate hosts including aspects
of molecular diagnostics, spatial distribution
patterns, molecular epidemiology, and risk factors
for infection. It also highlights issue regarding the
challenges posed by this zoonotic infection for
malaria elimination in the Southeast Asia.

using nested PCR targeting the 18S SSU rRNA, while
genotyping was based on the Circumsporozoite
Protein (CSP) gene.
Results and discussion
The prevalence of P. knowlesi infection
among the macaques was 14.0%. Macaques
inhabiting plantations/orchards were the most
infected, followed by sub-urban areas and
secondary forests. All putative risk factors except
gender, posed a significant risk for infection among
the macaques. Genotyping of 192 P. knowlesi csp
gene sequences recovered from macaques
inhabiting the west coast of the country revealed
25 haplotypes with 14 polymorphic sites. The
nucleotide and haplotype diversities were high,
but low geographic differentiation was observed.
Three dominant haplotypes were widely
distributed across the sampling locations. All the
haplotypes recovered from the macaques were
also found in human infections. With the
increasing destruction of forest habitats for human
activities, wild macaques are driven closer to

Materials and methods
Blood samples were obtained from wild
macaques throughout Peninsular Malaysia,
representing four different habitats (urban, suburban, plantation/orchards and secondary forest).
Screening for P. knowlesi infection was conducted
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human inhabitations, thus narrowing the disease
transmission interface. A comprehensive
understanding of the spatial distribution patterns
and epidemiology of this fatal zoonosis among the
wild macaques is necessary in order to facilitate
better prevention and control measures. These
wild macaques are widespread throughout
Southeast Asia and serve as effective reservoir
hosts that are able to sustain persistent and

asymptomatic low grade infections. As such, the
sylvatic cycle of P. knowlesi poses a serious
challenge to malaria elimination in the region.
Collaborative efforts should be initiated among
range countries to better understand the dynamics
of infection and transmission in the Southeast
Asian region
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Introduction
Taenia saginata, T. solium and T. asiatica
are cestodes causing intestinal tapeworm
infections in humans. Infection is acquired upon
consumption of raw or undercooked
meat/viscera containing cysticerci, the
metacestode larval stage of these parasites.
While cattle are the natural intermediate hosts of
T. saginata, pigs transmit T. solium and T.
asiatica. T. saginata has a cosmopolitan
distribution, while T. solium is endemic in
developing countries in Latin America, SubSaharan Africa and parts of China and
South/Southeast Asia, and T. asiatica is restricted
to some Asian countries. In addition to causing an
adult tapeworm infection, T. solium can also
cause (neuro-) cysticercosis in humans, which is
among the most important foodborne parasitic
infections worldwide. T. solium produces a
significant disease burden in endemic countries,
mainly as a result of epilepsy and chronic
headache caused by brain infection of cysticerci.
In contrast, the disease burden caused by T.
saginata and T. asiatica is negligible; however, T.
saginata is of great economic significance
because of the downgrading of infected carcasses
and the meat inspection costs. Control of these

cestode zoonoses is mainly based on veterinary
measures, i.e. carcass inspection in
slaughterhouses performed by veterinarians or
veterinary assistants. However, these measures
have not been efficient in controlling these
parasites: T. saginata infections persist even in
industrialised countries and T. solium is endemic
in most areas where poor hygiene and traditional
pig husbandry systems prevail. Among the causes
of the failure of veterinary measures to control
these parasites are the poor sensitivity of carcass
inspection and the fact that many carcasses
escape inspection because of home slaughter.
Scaling up efforts for control of Taenia spp.
requires appropriate monitoring tools, both in
man and animals. Serological methods have
been developed aiming at detecting circulating
antibodies and antigens, among which some have
been commercialised, but many diagnostic
challenges remain.
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Materials and methods
This review on current diagnostic methods
and challenges for cysticercosis in cattle and pigs
contains up-to date published information on T.
saginata, T. solium and T. asiatica. Only key
publications and review papers are cited.

and abscesses needs to be made, especially on
degenerated cysts. In T. solium endemic areas,
typically few pigs carry massive numbers of
cysticerci, which are easily detected at slaughter,
while most pigs bear a low number of cysticerci.
This results in a low overall sensitivity of carcass
inspection for porcine cysticercosis of <30% [1].
Cysticerci of T. asiatica are small and mostly
embedded in the liver parenchyma; they are not
easily detected during routine inspection. As a
result, many infected carcasses enter the food
chain perpetuating the life cycle. In studies on the
efficacy of drugs or vaccines and in monitoring of
control programmes often half or total carcass
dissections are performed to assess the infection.
Muscles and organs are cut in 0.5 cm slices and
suspected cysticerci collected, counted and in
some cases molecularly confirmed or typed [3].
While this method is very time consuming
needing enough manpower and therefore
expensive, it is the gold standard method and
currently the only method permitting a reliable
estimate of infection, both in cattle and pigs. To
reduce the amount of work, methods have been
developed and assessed that consist of dissecting
only certain muscles or organs, the so called
‘partial digestion’ methods. In cattle, around one
quarter of the total number of cysticerci in a
carcass locate in the predilection organs, i.e. hart,
masseter muscles, diaphragm, tongue and
oesophagus [2]. In pigs, dissection of only the
tongue, masticatory muscles and heart provides
a relatively sensitive (>80%) and highly specific
method for diagnosis of porcine cysticercosis [4].
Serological methods

Results and discussion
Parasitological methods
Parasitological methods for detecting
cysticercosis in animals include both ante
mortem and post mortem techniques. Ante
mortem diagnosis of T. solium is applied in pigs
by tongue inspection/palpation, consisting of the
detection of cysticerci on the pig’s tongue. This
method is often used by animal traders or
butchers when purchasing live pigs. While the
method does not require much training or tools,
its performance is poor and only pigs with
massive infections will be detected [1]. Post
mortem methods include carcass inspection and
partial or total slicing of carcass and organs. As
part of routine meat inspection, the carcass and
organs are visually inspected and some cuts are
made in muscles and organs for detecting
cysticerci. Following the local meat inspection
rules, infected carcasses need to be destroyed or
are frozen when infections are light. Meat
inspection for bovine cysticercosis has a very low
sensitivity, generally estimated at around 30%,
but much lower (less than 1%) when carcasses
harbour few cysts, which is the case in most
industrialised countries [2]. The specificity of
carcass inspection for bovine cysticercosis is high
although differential diagnosis with sarcocystosis
[112]

Serum antibody and antigen detecting tests
have been developed for diagnosis of bovine and
porcine cysticercosis. Antibody-detection tests
are mostly based on Enzyme-Linked
Immunosorbent Assay (ELISA) or Enzyme-Linked
Immunoelectrotransfer Blot (EITB) formats, using
crude, purified, recombinant or synthetic
antigens. Antigen-detection tests consist of
capturing of circulating parasite antigens by
monoclonal antibodies in an ELISA format.
Currently, two Ag-ELISA’s are available, the HP10
and the B158/B60 tests, which can be used for
diagnosis of cysticercosis in cattle, pigs, but also
in humans. Only few tests are commercially
available. Most tests suffer from a lack of
specificity, although sensitivity is also not always
high [5].
Antibody tests measure current or past
infection as antibodies may persist after infection
has cleared, but they are also a measure of
exposure. Transient antibodies, i.e. antibodies
that are detectable for a period of only a few
weeks or months, are probably the result of an
aborted infection, this is an exposure to parasite
eggs that does not result in the establishment of
cysticerci. Antigens can be detected only when
viable cysticerci are present or a few weeks after
natural or therapeutic clearance. Ag detection is
thus a measure of current infection. There is
some debate on whether or not transient
antigens may exist.
In cattle, two recent studies evaluated the
performance of serological tests against that of
parasitological methods. In a Swiss study, an AbELISA based on excretory/secretory antigens of T.

saginata cysticerci showed a sensitivity (se) and
specificity (sp) of 81.6% and 96.3%, respectively
[6]. The same test, however, had a poor
performance in a Belgian study, i.e. a se of 13.8%
and a sp of 92.9% [2]. The se of a monoclonal
antibody-based antigen capture ELISA (B158/B60
Ag-ELISA) was poor in both studies, 14.3% and
26.9% in the Swiss and Belgian studies,
respectively. However, in the Belgian study, se
increased to 40% when only viable cysticerci
were considered, reflecting better the target of
the test [2]. It can be concluded that diagnosis of
bovine cysticercosis is problematic, mainly as a
result of poor sensitivity of both meat inspection
and serology. This is mostly a consequence of the
light infections consisting of only a few cysticerci
in an entire carcass, that are common in cattle.
Antibody and antigen-detecting tests in pigs
are derived from tests used for diagnosis of
human cysticercosis. A major problem with
serological diagnosis of cysticercosis in pigs is the
frequent infection with cysticerci of Taenia
hydatigena, a non-zoonotic species causing big
abdominal cysticerci that is transmitted between
dogs, the final hosts, and ruminants and pigs, the
intermediate hosts. T. hydatigena is particularly
common in pigs in Southeast Asia with a
prevalence up to 50% but can also reach a 10%
prevalence in some African and South American
countries. Infection with T. hydatigena causes
cross reactions in antibody and antigen-detecting
tests.
Ab-ELISAs in pigs have a poor performance both in
terms of se and sp. The performance of the EITB
using purified glycoproteins is better, especially
[113]

when a positive reaction to three of the seven
bands is considered as the cut-off, the se was
77.8% and the sp 76.4% in a Peruvian study [7].
There is however evidence that the GP50
diagnostic band in pigs cross-reacts with T.
hydatigena [8]. Ag-ELISA reveals the presence of
live cysts and is, thus, a fairly reliable test to
monitor experimental infection, response to
treatment, and follow-up in animal models of
cysticercosis. It should, however, be carefully
interpreted when used in regions where T.
hydatigena is endemic in pigs [9].

Conclusions
Diagnosis of bovine and porcine cysticercosis
is still based mainly on post-mortem techniques.
These methods are however, not very sensitive.
Current efforts to control or eliminate zoonotic
tapeworm infections require appropriate
monitoring tools, which however, are not yet
available. Proteomic analyses of the different
Taenia spp aiming at identifying species-specific
targets for immunodiagnosis have not yet resulted
in improved tests. Development of pen-side tests
would allow for a better control and protect
consumers from being infected.

Molecular methods
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Molecular methods in animal cysticercosis
are used only for confirmation of suspected
lesions from different organs. Studies have
revealed that cysticerci in the liver of pigs are
difficult to diagnose to species level based on
morphological examination as they can belong to
T. solium, T. hydatigena and T. asiatica and that
molecular diagnosis is needed. Molecular methods
include PCR followed by RFLP, multiplex-(real
time)-PCR and sequencing, targeting portions of
different genes, among which are the 18S, 12S,
ITS1 and Cox1 genes.
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Introduction
Human liver fluke infections caused by
Opisthorchis viverrini, O. felineus and Clonorchis
sinensis are major health problems in Eastern and
SE Asia as well as Western Siberia with over 30
million infected and 600 million at risk. The
infections acquired by eating raw or undercooked
freshwater fish harboring infective parasite
metacercariae and are associated with several
hepatobiliary
diseases
including
cholangiocarcinoma, a fatal bile duct cancer.
Diagnosis of the infections is conventionally made
by stool examination; however, advances in
diagnostic methods have been reported over the
past decades and are highlighted herewith.

Results and discussion
The commonly used Kata-Katz is rather less
sensitive for egg detection in the era of mass
campaign against liver fluke in endemic countries
nowadays. Formalin concentration technique
(FECT) is more sensitive than Kato-Katz. Coinfection with several other zoonotic trematodes
with similar egg morphology is a major diagnostic
challenge for the stool examination. PCR-based
diagnostics is practically not sensitive where PCR
inhibitors are presented in the feces, therefore it
is employed for differential molecular diagnosis.
While antibody testing has ultimate sensitivity but
it cannot be ruled for previous exposure.
Despite extensive efforts over several
decades to find sensitive and specific diagnostics
for liver flukes, a simple and robust diagnostic
method is still required. Of the methods currently
available, the urine and copro-antigen assays
show considerable potential for the diagnosis and
screening of opisthorchiasis. Nevertheless, these
new assays require validation, determination of
their cost-effectiveness when applied for mass
screening in endemic settings.

Materials and methods
Current diagnostics for human liver flukes
include stool examination for eggs,
immunodianosis by antibody/ antigen detection
and molecular diagnosis. The faecal egg
detection is still considered as the diagnostic
'gold' standard.
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Granulin (GRN) is an extracellular growth
factor discovered in human and various animals.
This protein has been reported in both liver fluke
(such as Opisthorchis viverrini, O. viverrini and
Clonorchis sinensis, C. sinensis) and human
cancers. Granulins of both trematodes are
considered orthologues. GRN in the parasite
could promote cell proliferation of mammalian
epithelial cells including cholangiocytes, promote
wound healing, inhibits apoptosis, and act as proangiogenic and pro-tumorigenic substance. The
studies both in vitro and in vivo suggested that
the parasite protein should actively involve in O.
viverrini-associated cholangiocarcinogenesis. In
mammalian, GRN plays similar roles to those in
the parasites such as cellular apoptosis, cell
growth stimulation and development, wound
healing. Its overexpression has been reported in
various cancers of human such as breast cancer,
renal cell carcinoma, hepatocellular carcinoma.
However, the study of GRN in cholangiocarcinoma
is limited. Our previous time-series study in the
laboratory animals could demonstrate an
increased expression of GRN in the malignant

lesion or cholangiocarcinoma (CCA). GRN is
believed to be potential as a prognostic marker
for CCA. Further study is required.
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The OIE is currently implementing several
activities to develop and support the
transformative agenda established at the
Consultation on Sustainable Laboratory Biosafety
and Biosecurity held 1-2 March 2018. The OIE
activities are centered around biosafety and
biosecurity, innovation, and resource
sustainability.

Consortium Workshop and scoping for a Grand
Challenge.
Functional national veterinary diagnostic
laboratories contribute to prosperity, stability,
and security within countries and beyond their
borders. Sustainability of the laboratory
encompasses the maintenance of essential
physical and non-physical elements that are
required for safe, secure and effective operations.
Although laboratories vary in their complexity,
there are core functions which are common to
all.

The OIE’s activities are: “Investment needs
for sustainable laboratories” position paper
based on an analysis of PVS Pathway data and
including laboratory equipment maintenance,
repair, and calibration business case to meet the
demand for these services across the health
sector through local supply chains; Technical
Consultation to establish the research agenda for
evidence-based biosafety in low-resource
settings; ‘Essential’ list of laboratory equipment
required for diagnostic laboratories, with an
animal health focus based on the OIE Listed
Diseases; Expansion of the PVS Sustainable
Laboratories toolbox for new users and new
applications; OIE Laboratory Twinning Projects
with a cross-cutting, management focus on
sample throughput, biological risk, and quality
management systems; Open Innovation

Challenges in sustaining a functioning
laboratory aggregate around common themes:
equipment calibration and maintenance;
acquisition and retention of competent
personnel; energy and clean water; local supply
chains for consumables and procurement;
disposal of waste and effluent; lack of political
support for the laboratory; and inadequate
operating budgets to leverage investments in the
laboratory. Biological risk and quality
management were thought to be lacking from the
working culture in many facilities around the
world.
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The construction of laboratory facilities
(with financial assistance from an external
partners) without the implementation of a longterm plan for sustainable operational budgets
and maintenance, repair, and calibration of
laboratory equipment was a common scenario.
In some cases, the initial design specification of
the facility was not adapted to the local situation
making it ‘unfit for purpose’. In many cases, the
operating budget was inadequate for proper
maintenance and everyday functioning of the
laboratory, even in the short-term.

It is reasonable to suggest that
unsustainable laboratories pose a greater
immediate and future biosafety and biosecurity
risk. Sustainability should be associated with
improved laboratory biosecurity and biosafety,
specifically adapted to the local risk assessment.
Since both the public and private sectors
are beneficiaries of a functioning laboratory,
public-private partnerships may provide
opportunities for sustainable investments in
laboratories. The greatest results can be realized
if all the public and private stakeholders rally
around a common and transformative agenda.

Sustainable laboratories must be fit for
purpose and adapted to the local situation and
risks. This includes laboratory design, location,
equipment, human resources, work processes
and flows, and biological risk and quality
management systems. Laboratories require
ongoing investment in their operational costs as
well as steady sample throughput and it is
essential that a sustainable business model is in
place.
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Return on Investment of Implementing Iso 17025
S., Almuhairi
Abu Dhabi Agriculture and Food Safety Authority
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Implementing a quality management
system in the veterinary laboratories is important
to demonstrate the competency of the
laboratories in ensuring the integrity and the
validity of the test results for mutual recognition
for safe trade and for proper diagnosis, which
affects disease prevention and control. In order
to assist laboratories in implementing a quality
management system, the world organisation for
animal health (OIE) dedicated a chapter on the
quality management in veterinary testing
laboratories in the Manual of Diagnostic Tests and
Vaccines for Terrestrial Animals. In addition to
that, the International Organisation for
Standardization (ISO) developed ISO/IEC17025
standard to illustrate the general requirements
for the competence of testing and calibration
laboratories. The main components of the quality
management system include structure
requirements, resource requirements, process
requirements and management system
requirements which covers the technical, the
managerial and the operational elements.

In order to implement and maintain the
quality management system, many laboratories
recognize the need for funding. On the other
hand, decision makers require evidence for the
return on investment (ROI) in order to justify the
fund. The costs of implementing the quality
management system can vary between
laboratories, depending on the size, starting
point, staffing, location, and testing methods of
the laboratory. Costs can include preventive
equipment maintenance and calibration, internal
and external quality controls, training etc. The ROI
is defined by Investopedia as the performance
measure used to evaluate the efficiency of an
investment or to compare the efficiency of a
number of different investments. To calculate
ROI, the benefit of an investment is divided by
the cost, therefore, the benefit has to be
quantified in order to calculate the ROI.
Quantifying the benefit of implementing and
maintaining the quality management system is
not always possible because of the presence of
less tangible benefit such as customer confidence
in the laboratory results, laboratory reputation
and mutual recognition. Therefore, the ROI of the
quality management system implementation
needs to be estimated not only with
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consideration to immediate financial outputs, but
also to include the less tangible outputs such as
impact on public and animal health. Generally,
quality management system is recognized to
increase efficiency and improve processes,
therefore, preventing the losses and the
expenses caused by lack of quality.

To our knowledge, there is no published
study on the ROI of implementing the quality
management system in the veterinary
laboratories. This study is essential to provide
evidence-based justification for ensuring the
laboratory budgetary provisions that provide
assurance on the sustainable implementation of
the quality management system.
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Quality Systems: Protection Against Litigation
Ann Cullinane
Irish Equine Centre, Johnstown, Naas, Co Kildare, Ireland

Keywords: Documentation, traceability, communication, quality improvement
To prevent legal claims there is a need for
clear structures to support laboratory
professionals. It is not sufficient to have expertise.
Accreditation of the laboratory to a recognised
quality system provides evidence that the
samples were correctly processed and tested.
The existence of a quality system demonstrates
a focus on excellence and may discourage clients
from pursuing the litigation path. Communication
of the commitment of the laboratory to the
delivery of an excellent service, the quality
systems that are in place and the accreditation
process is often helpful. A clear explanation of
how the error occurred in addition to the
corrective action taken may satisfy the client.
Poor communication can leave a client extremely
frustrated and the motivation to pursue the legal
route may be primarily to seek information
concerning the laboratory standards and the
processing of their sample, rather than to receive
financial compensation.

A documented quality system including
standards relating to staff training, sample
handling and storage, equipment calibration and
test performance needs to be in place to provide
reliable data sets. Traceability and regular
proficiency monitoring are essential to maintain
credibility under scrutiny. However, the focus
within the laboratory should not be entirely on
quality monitoring but also on quality
improvement. Quality improvement initiatives
need to be actively encouraged and shared
across the organisation. There is a constant need
to review approaches to disease investigations,
interpretation and response to laboratory and
system errors. Legal vulnerability is reduced by
having a thorough understanding of the
predisposing factors and direct causes behind
errors.
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Asia-Pacific Laboratory Proficiency Testing Program for Aquatic Animal
Diseases
Nicholas Moody, Caryll Waugh, John Hoad, and Gemma Carlile
CSIRO Australian Animal Health Laboratory, Geelong, Victoria AUSTRALIA

Accurate diagnostic testing is important for
aquatic animal health management and
proficiency testing is a key mechanism for
laboratories to test and improve diagnostic
capabilities. Since 2013, the Australian
Government Department of Agriculture and
Water Resources and CSIRO Australian Animal
Health Laboratory have been working together to
provide a proficiency testing program for
molecular detection of aquatic animal pathogens
in the Asian-Pacific region.
The program objectives are; a) to strengthen
regional capability to diagnose important aquatic
diseases that impact on trade, industry
sustainability and/or productivity, and; b) to
support laboratories in maintaining/improving
their capacity to diagnose aquatic animal
diseases. The program is open to up to three
laboratories per country in the region and the
Competent Authority in each country was asked
to nominate participating laboratories.
Nominated laboratories must be directly

responsible for assisting the national Competent
Authority with regards to aquatic animal health
management, such as coordinating the national
surveillance and disease reporting system,
diagnosing emergency aquatic animal diseases,
and diagnostic activities to support trade of
aquatic animal commodities. The program has
provided proficiency testing panels to 41
laboratories, in over 13 countries, for up to 10
regionally significant aquatic pathogens infecting
crustacean and finfish species. The program is
managed by a Steering Committee and testing
rounds are conducted according to ISO 17043
standards, including assessment of homogeneity
and stability of samples used in the panels.
Participants are provided with confidential
reports on their testing proficiency and, where
appropriate, technical guidance has been
provided throughout the testing rounds to
laboratories experiencing difficulties in achieving
accurate results.
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Investing In People: Competencies of Veterinary Paraprofessionals and
Laboratory Leaders
J Lasley, and B Martin
World Organisation for Animal Health (OIE)

Keywords: veterinary paraprofessionals, laboratory, competency, framework, leaders, leadership,
management, system, One Health, training
Building sustainable national health
laboratory systems requires laboratory personnel
and leaders who can address complex and
changing demands for services and build strong
collaborative networks. Global consensus on
laboratory leadership competencies is critically
important to ensure the harmonization of
learning approaches for curriculum development
across relevant health sectors. The OIE is working
actively to develop and promote competencies
of veterinary laboratory personnel, from
laboratory assistants to laboratory leaders.

In this context, it is essential that the desired
competencies of VPPs working in laboratory
diagnosis in both the public and private sectors
are established and that guidelines for curricula
are developed to ensure that graduating VPPs
possess the desired competencies for each of
these areas, or Tracks.
The desired competencies are presented in
the OIE Competency Guidelines for Veterinary
Paraprofessionals for the three Tracks of VPPs –
animal health, veterinary public health and
laboratory diagnosis. The curricula required to
instil these competencies are presented in the
OIE Curricula Guidelines for Veterinary
Paraprofessionals.

The effective delivery of national veterinary
services for the protection of animal and public
health requires a well-trained cadre of
veterinarians and veterinary paraprofessionals
(VPPs) working in both the public and private
sectors.

The purpose of the OIE Curricula Guidelines
for Veterinary Paraprofessionals is to provide a set
of common guidelines for the expected
knowledge, skills, attitudes, and aptitudes that
VPPs should acquire in relevant Units and
Courses by the end of their training. The Curricula
Guidelines provides a framework to guide
curricular development for each Track to

The OIE supports the participation of VPPs
in the delivery of national veterinary services and
recognises the variety of roles that VPPs can play,
including in laboratory diagnosis in the veterinary
domain.
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produce competent VPPs working in various roles
as a part of a quality Veterinary Services.

The CF represents the first global consensus
from multiple disciplines on laboratory
leadership competencies and provides structure
for the development of laboratory leaders with
the knowledge, skills and abilities to build
bridges, enhance communication, foster
collaboration and develop an understanding of
existing synergies between the human, animal,
environmental and other relevant health sectors.

The OIE is also working with the World
Health Organization (WHO), the Food and
Agriculture Organization of the United Nations
(FAO), the European Centre for Disease
Prevention and Control (ECDC), the U.S. Centers
for Disease Control and Prevention (CDC) and the
Association of Public Health Laboratories (APHL)
to develop a Laboratory Leadership Competency
Framework (CF) that provides a foundation for the
Global Laboratory Leadership Programme (GLLP).
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Study to Assess the Status of Maintenance, Repair, and Calibration of
Laboratory Equipment in OIE Member Countries
B Nyange, and J Lasley
World Organisation for Animal Health (OIE)

Keywords: Laboratory, sustainability, equipment, quality, biosafety, biosecurity, risk, questionnaire
As a part of the “Investment needs for
sustainable veterinary laboratories” white paper
of the Sustainable Laboratories Project at the
World Organisation for Animal Health (OIE), this
study will inform its outcomes related to
laboratory equipment maintenance, calibration,
and repair. Additionally, the study will assist in
providing an evidence base for the demand for
laboratory equipment maintenance, calibration,
and repair and encourage government
investment and local market development. This
study will influence the investment in quality
management systems and biological risk
management for sustainable laboratory service
delivery and provide potential solutions to
persistent problems for lack of laboratory
equipment maintenance, repair and calibration.

resources for
indispensable.

operational

budgets

is

The PVS Sustainable Laboratories Tool
currently assists OIE Members to develop
operational budgets for national laboratory
networks. A review of the expert’s conclusions in
the PVS Sustainable Laboratories reports indicate
that there is a systematic underbudgeting of
operational expenditures, including laboratory
equipment maintenance, repair, and calibration,
as well as quality management systems,
biological risk management systems, human
resources, etc. The data will provide insight into
the current budget of OIE Members dedicated to
laboratory equipment maintenance, repair, and
calibration. Additional information is needed in
order to develop the arguments for investment
in this area of laboratory sustainability.

Given that the veterinary laboratories
already exist in most countries around the world,
sustaining the good performance of equipment
used as well as optimal management of
biological threats to avoid accidental or
intentional release of dangerous pathogens
requires to invest in maintenance, calibration and
repair services is critical. In order to do this,

This survey was completed by National
Focal Points for Veterinary Laboratories of all OIE
Regions, with results presented about the Asia
region. The results will have an impact on OIE
Members and their ability to optimally manage
and advocate for operational investment in
laboratory equipment maintenance, calibration,
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and repair, as well as planning and budgeting for
quality management biological risk management
systems. The results will also assist the OIE to
inform the Regional Seminars for all OIE regions
and to enhance the PVS Sustainable Laboratories
Tool.

Data analysis was performed to assess the
status of laboratory equipment maintenance,
repair, and calibration and evaluate the
investment needed to improve sustainable
laboratory biosafety and biosecurity, and to
increase interest in local investment and private
sector development to meet that need.
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OIE International Standard Sera Recognition and Looking to the Future
A. M. Nicola
OIE Biological Standards Commission Member

Keywords: Sera, Reference, Standards, Harmonisation, Guidelines, Validation, Calibration, Sensitivity,
Specificity
International standards for test methods
and reference sera are necessary to ensure that
the diagnostic tests used by trading partners meet
a minimum standard of diagnostic performance.
These standards serve to establish a baseline on
which inferences can be made with respect to the
diagnostic performance of a given test in a given
laboratory. These standards are used to calibrate
the detection range and analytical sensitivity of
the test method. Assays calibrated in this way are
more likely to exhibit a diagnostic sensitivity and
specificity which parallels that of the standard
test method, thus resulting in a higher degree of
international harmonization.

calibrated. International standards sera are
necessary for the standardization and
harmonisation of diagnostic test methods for the
detection of antibody to infectious disease
agents. International Reference Standards are
normally for use by international, national and
other reference laboratories in calibrating
standard assays and as templates for the
production of secondary standards. The
secondary or other working standard, and not the
international standard, are to be used on a daily
basis to standardize testing.
For most assays, three primary reference
standards should be established: a strong
positive, a weak positive and negative standard.
These standards should be selected and
characterized by a designated Reference
Laboratory using an internationally accepted
Standard Test Protocol and internationally
accepted reagents. To avoid any bias in the
selection and characterization of standard sera,
the Reference Laboratory should send candidate
sera to collaborating laboratories for testing. For
international standards, these collaborating
laboratories are other Reference Laboratory and
should represent the national authority in

According to International Organization for
Standardization (ISO Guide 30:2015, 2.1.1)
definition reference material, is sufficiently
homogeneous and stable with respect to one or
more specified properties, which has been
established to be fit for its intended use in a
measurement process.
In accordance with OIE guideline the term
International Reference Standard is synonymous
with primary reference standard. It represents the
standard by which all others are compared and
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different countries. Each laboratory should use
the same standard test method if possible, or at
least tests of similar diagnostic sensitivity and
specificity. Each laboratory should characterise
the candidate sera in the same manner and
provide data on repeatability. The coordinating
reference laboratory should assess the
reproducibility across all participating
laboratories.

It is needed to develop, validate and
distribute standard reference materials and
contribute to the enforcement of OIE standards
and guidelines for the validation of diagnostic
tests so as to ensure confidence and reliability of
diagnostic tests in the improvement of disease
control programs worldwide. Without the
development of standards for diagnostic tests, no
level of International harmonisation can ever be
achieved.

The full technical and statistical data on the
evaluation of the candidate reference standards,
together with the full data sheet information,
should be submitted to OIE. The OIE Standards
Commission will review the information. If the
Standards Commission approves it, the reference
standard will be added to the list of International
Reference Standards available. This list will be
supplied to all OIE Members Countries on
request, and may also be accessed on the OIE
Web site (http://www.oie.int/en/scientific-expertise
/veterinary -products/reference-reagents/).
Currently the list contains 22 international
reference materials for 17 diseases.
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Biobanking: OIE Actions
A Caminiti
World Organisation for Animal Health (OIE)

Keywords: Laboratory, biobank, biobanking, result, standardisation, reagent, virtual, calibration
Major objectives of the strategic plan of the
OIE – World Organisation for Animal Health
include securing animal health and enhance the
capacity of Veterinary Services. To ensure the
health and well-being of animals, it is important
to help the Veterinary Services implement proper
surveillance schemes based on reliable and
standardised diagnostic tests.

To further promote the preparation and
distribution of biological resources, especially
standard reagents for diagnostic testing, the OIE
launched a project for the creation of the OIE
Virtual Biobank. The OIE Virtual Biobank is a webbased catalogue of the biological resources
produced and supplied by OIE Reference Centres.
The OIE Virtual Biobank will also provide OIE
Reference Laboratories that do not have a
dedicated information system in place with a
web-based interface to manage and expose
information on their collections of biological
resources. Biological resources will meet standard
quality requirements to be included in the list of
biobank materials. Comprehensive standard
information on each biobank material will also be
collected.

The Biological Standards Commission of the
OIE is leading the Standardisation Programme for
the collection of information on reference
reagents produced and supplied by the OIE’s
Network of Reference Laboratories. The purpose
of this programme is to identify standard
diagnostic reagents that can be used for
calibration of national and working standards. The
use of these standards would harmonise
diagnostic testing and would also foster the
mutual recognition of test results in the context
of international trade.

The OIE Virtual Biobank will therefore
represent an important source of information that
will improve the ability of diagnosticians, public
health professionals and researchers to quickly
locate those biological samples and reagents that
are suitable for their activities.
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The European Virus Archive: To Improve Preparedness for the Control of
Emerging Viral Diseases
Prof. Jean-Louis ROMETTE*, and Dr Christine PRAT
Unité des Virus Emergents, Université Aix-Marseille, France
*presenting author

Keywords: Virus collection, EU Research Infrastructure
The European Virus Archive goes Global
(EVAg) is an International Research Infrastructure
funded by the European Commission’s H2020
project, GA#653316, (2014-2019). A previous
project, called EVA (2009-2014) of the FP7 EU
programme has been used as a robust foundation
to build EVAg by including an international group
of 25 laboratories including; 16 EU member state
institutions and 9 non-EU institutions. Closely
collaborating with the core partners have
currently identified 10 Associated Partners from 7
non-EU and 3 EU member states, each sharing the
same interest for the generation of an
international virus collection. EVAg, includes high
calibre institutes with the appropriate expertise to
collect, characterise, standardise, authenticate
and distribute human and animal. The
consortium is conceived to be an open access
entity aiming at developing synergies and
complementary capabilities in such a way to offer
an improved access to the researchers. A singleentry point, the web-based catalogue, gives a
facilitate access to the end-user, to the
collections including viruses, derived materials
and engineered cells. There are currently 2200

products available on the web-based catalogue,
and 1500 online inquiries have been processed
for 4500 items ordered, amongst them
600accesses have been provided free of charge.
This project integrates 12 facilities dedicated
to the high-risk pathogens manipulations (BSL4),
which constitutes the largest BSL4 network
worldwide.
This unique advanced community aims
at becoming the most responsive network to
improve the control of emerging or reemerging virus outbreaks at the global level.
During the past EVA and the current EVAg project,
this infrastructure has been able to play a key
role for the control of emerging virus diseases by
the supply of unique reagents for the detection
of viruses under the WHO umbrella. For instance,
during the MERS-CoV epidemics in the Persian
Gulf, the Ebola outbreak in Western Africa, the
Zika and the Yellow fever virus (re)emergences in
South America hundreds of specifically designed
diagnostic reagents have been sent, free of
charge, to the countries impacted by those
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outbreaks to facilitate the detection of infected
patients.

EVAg Partners
Unité des Virus Emergents; Bernhard Nocht
Institut für Tropenmedizin; Animal Public Health
Agency; Hopital La Charité Berlin; Public Health
England; Universitaet Basel; Univerza vl Jubljani;
Virologicky ustav slovenskej akademie vied;
Istituto Naztionale Mmalattiei Iinfettive LazzaroL.
Spallanzani; Robert Koch Institut; Erasmus
universitair medisch centrum Rotterdam;
Academish ziekenhuis Leiden – Leids univesitair
medish centrum; Institut Pasteur; Friedrich
Loeffler Institut – Bundesforschungsinstitut für
Tiergesundheit; The Pirbright Institute; University
of Texas Medical Branch – Centre biodefense &
Emerging Infectious disease; South African
Agricultural research council; South African
National health laboratory services; Chumakov
institute of Poliomyelitis and viral Encephalitides;
Scientific research institute of influenza of the
ministry of healthcare and social development of
the Russian federation; I.I Mechnikov Scientific
Research Institute for Vaccines and Sera; National
institute for viral disease control and prevention,
Chinese Center for Disease Control and
prevention; Wuhan institute of Virology;
Australian Commonwealth scientific and
industrial research organization

A continuation of the EVAg Project has been
proposed to the European Commission under the
acronym EVA-GLOBAL. EVA-GLOBAL will gather 38
academic institutions and 12 associate
partners at the forefront of human, animal
(including aquatic viruses) and plant researches
in Virology, associated with key NonGovernmental Organisations including the WHO,
OIE, FAO and related international organizations
such as the CGIAR. This new consortium will
become the largest virtual virus collection for
human, animal and plant viruses, it will move
beyond the current state-of-the-art to provide an
increasingly valuable resource and service to the
scientific community, including government
health departments, higher education institutes,
industry and to the general public as well.
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Databases, Nomenclature Standardisation, Networking, and It Infrastructure
J Watson
CSIRO Australian Animal Health Laboratory, Geelong, Victoria AUSTRALIA

Keywords: database, standardisation, network, information, technology, infrastructure,
nomenclature, digital, diagnostics, systems, data
Our world is undergoing a rapid – and
accelerating – digital transformation. These
changes touch every aspect of our lives and
animal health and diagnostics are no exception.
As we move into the digital space, the ability to
share information, and for diverse systems to
interoperate, becomes more and more
important.

To support his, we need to ensure that
appropriate infrastructure is available to enable
these changes. But it is not enough to let the
digital wave wash over us – to gain the maximum
benefits and to retain the necessary level of
control it is vital that our data is well structured
and well understood. This presentation will
explore some of the key issues that arise in this
space and outline possible solutions.
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African Swine Fever: Standard Laboratory Diagnostics and Networking in Asia
D.Eagles*, D.Williams
Keywords: African Swine Fever, Diagnostics, Proficiency Testing
The first report of African Swine Fever (ASF)
in Asia occurred in August 2018, in China. Since
that time, active spread of infection has occurred
to other countries in Asia, as well as ongoing
spread within Western Europe.

A diagnosis of ASF requires the detection of
a viral genome, antigens or antibodies in blood or
tissues from affected animals. In acute cases of
disease, pigs usually succumb before
seroconverting, which means virus detection
methods are the most sensitive form of diagnosis
in such circumstances.

The diagnosis of ASF based on clinical signs
or lesions alone is difficult. ASF cannot be easily
distinguished from a number of other conditions
of pigs, including classical swine fever, erysipelas,
septicaemic salmonellosis, highly pathogenic
porcine reproductive and respiratory syndrome,
and porcine dermatitis nephropathy syndrome.
Laboratory testing is required to distinguish ASF
from these other diseases.

This presentation will detail the diagnostic
assays used for ASF diagnosis at the Australian
Animal Health Laboratory. It will also outline the
harmonisation of assays and evaluation of
laboratory performance across Asia, through an
accredited proficiency testing program, supported
by FAO and OIE. Attention will also be given to
the benefits of laboratory twinning for more
intensive and sustainable laboratory capacity
building, with the AAHL/RAHO-6 Vietnam twinning
on swine diseases as an example. The positive
benefits of information sharing between
laboratories, for example on methodologies for
testing of seized pork products, will also be
highlighted.

Central to the early laboratory diagnosis of
disease are accurate, reliable and rapid
diagnostics. Early disease detection is a crucial
element in effective disease control, particularly
for African Swine Fever, for which there is neither
an effective vaccination, nor treatment. The
choice of appropriate diagnostics must take into
account not just test characteristics but also
factors such as stage of infection, sample type
and the logistics of sample transport and
laboratory capability and capacity.

The recent spread of ASF highlights the
need for continued global vigilance for the
disease through effective surveillance and border
biosecurity programs, and strong farm biosecurity
practices. The availability and implementation of
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specific and sensitive diagnostic tests to detect
ASF virus infections underpin surveillance

activities and disease exclusion testing for this
devastating disease.
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Precise Identification of Biochemically Presumptive Streptococcus Isolates
from Swine Clinical Specimens
N. Meekhanon1, S. Kaewmongkol1, T. Kaminsonsakul2, S. Chumsing3, M. Okura4, Y. Ueno4, and
D. Takamatsu4,5,*
1)Department

of Veterinary Technology, Faculty of Veterinary Technology, Kasetsart University, Bangkok, Thailand
Veterinary Diagnostic Unit, Faculty of Veterinary Medicine, Kasetsart University, Nakhon Pathom, Thailand
3)Department of Veterinary Public Health, Faculty of Veterinary Medicine, Kasetsart University, Nakhon Pathom, Thailand
4)Division of Bacterial and Parasitic Disease, National Institute of Animal Health, National Agriculture and Food Research
Organization, Tsukuba, Ibaraki, Japan
5)The United Graduate School of Veterinary Sciences, Gifu University, Gifu, Japan
*Corresponding Author: p1013dt@affrc.go.jp

2)Kamphaengsaen

Keywords: Identification, Streptococcus, Streptococcus suis, Swine
Introduction
Among zoonotic agents of Streptococcus
species, Streptococcus suis is the most important
species to date, as it can cause morbidity and
mortality in both swine and humans. The
accurate bacterial identification is therefore
needed for the effective control of the disease.
However, since the traditional biochemical tests
are mainly used to identify the causative bacterial
pathogens in routine veterinary diagnosis
particularly in developing countries, the genuine
causative pathogens may be misidentified and
consequently be neglected.

verification of the former judge. The authentic S.
suis isolates were further examined for their
capsular polysaccha.3ride synthesis gene (cps)
type by multiplex PCR [4].
Results and discussion
Identification of S. suis on the basis of
biochemical characteristics showed high falsepositive (70.6%) and false-negative (60%) rates.
The authentic S. suis showed various cps types,
including that often isolated from human cases,
i.e., 2, 3, 4, 15, 18, 21 [5] and a nontypable. On
the other hand, five of 22 isolates did not belong
to the genus Streptococcus. Moreover, other
uncommon swine pathogens were noticeably
isolated from the lungs of pneumonia cases.
These results suggested that the misidentification
of the causative pathogen in routine veterinary
diagnosis could be a substantial obstacle for the
prediction and control of emerging infectious

Materials and methods
Twenty-two presumptive S. suis and other
Streptococcus isolates from swine necropsy
specimens in Thailand were examined using
species-specific PCR for authentic S. suis [1] and
16S rRNA gene sequencing [2, 3] for the
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diseases. Therefore, the application of molecular
techniques is crucial for routine veterinary
diagnostic work-up.
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IDvet offers ASF diagnostic solutions for antibody
detection (indirect and competitive ELISAs) in
serum, blood filter and meat juice samples, and
qPCR. This study shows complementary data for
ELISAs performance on wild boar sample -that
can possibly raise specificity issues-, results of an
oral fluid (OF) ELISA prototypePositive, and qPCR
validation data.

Results and discussion
The measured specificity on the 255 wild
boar samples was 100% for the Indirect ELISA and
98,4% for the competitive ELISA. The specificity
of the OF ELISA was 100% and the correlation
with the OIE modified ELISA protocol was
excellent (k=0.953). For the ID Gene qPCR, 95 out
of 162 field infected or exposed samples (tissues
or blood) tested were positive (UPL-qPCR : 91%
and OIE qPCR : 91%). 303 field samples (blood,
organs, soft tick homogenates) from recent
outbreaks (Eastern Europa, Africa) were tested;
the measured sensitivity was 98,6%.
IDvet offers a full range of ELISAs and qPCR tools
for accurate and rapid diagnosis of ASF.

Materials and methods
Diagnostic specificity of the ID Screen® ASF
ELISAs on wild boar was evaluated through the
analysis of 255 wild boar samples coming from
disease-free areas. 85 OF coming from
experimental infections and 56 negative OF were
tested on the OF ELISA prototype. Diagnostic
sensitivity of the ID Gene® qPCR was evaluated
through the analysis 162 field infected or exposed
samples (tissues or blood) and 303 field samples
(blood, organs, soft tick homogenates) from
recent outbreaks (Eastern Europea, Africa). These
samples were also tested with the UPL-qPCR and
with the OIE qPCR.
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Introduction
The insulated isothermal PCR (iiPCR)
technology enables consistent PCR amplification
in a simple heating device [1]. Two PCR systems
(the field-deployable POCKIT™ combo [2,3,4] and
the sample-to-result POCKIT™ Central) are
commercially available for iiPCR, with potentials
to help simplify testing processes, minimize
human error risks and allow easy molecular biodetection near points of need. PRRSV-EU and
PRRSV-NA RT-PCR assays based on these two
POCKIT™ systems were developed and validated
in this study and compared to the reference realtime RT-PCR (rRT-PCR) for the detection of type 1
and type 2 porcine reproductive and respiratory
syndrome viruses (PRRSV-1, EU; and PRRSV-2, NA).

Pathogen RNA/DNA kit on a Kingfisher Flex
instrument (Thermo Fisher Scientific); custommade PCR reagents (VetMAXTM NA&EU PRRSV
primers and probes & TaqMan Fast 1-Step Master
Mix [Thermo Fisher Scientific]); and ABI 7500 Fast
PCR instrument (Thermo Fisher Scientific). The
System 2 (POCKITTM combo) includes: nucleic
acid extraction by tacoTM mini DNA/RNA
Extraction Plate on a tacoTM mini machine
(GeneReach USA); lyophilized POCKITTM PRRSV-NA
Premix Reagent and POCKITTM PRRSV-EU Premix
Reagent (GeneReach USA); and POCKITTM Nucleic
Acid Analyzer (GeneReach USA). The system 3
(POCKITTM Central) includes: nucleic acid
extraction by Extraction Cartridge (GeneReach
USA); lyophilized POCKITTM PRRSV-NA Premix
Reagent and POCKITTM PRRSV-EU Premix Reagent
(GeneReach USA); both nucleic acid extraction
and PCR amplification were automatically
conducted in one instrument POCKITTM Central
(GeneReach USA), i.e. sample-in-result-out
system.

Materials and methods
PCR systems
Three PRRSV PCR systems were evaluated in
this study. The System 1 (Reference rRT-PCR)
includes: nucleic acid extraction by MagMAXTM
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Viruses and bacteria
Twenty-two common swine viruses and
bacteria isolates were included to evaluate the
specificity of 3 PRRSV PCR systems. PRRSV-2 VR2385 isolate and PRRSV-1 Lelystad isolate with
known infectious titers were serially diluted to
determine the analytical sensitivity of 3 PRRSV
PCR systems. Sixteen PRRSV-2 isolates
representing different genetic lineages and 4
PRRSV-1 isolates representing different subtypes
were included to evaluate the inclusivity of 3
PRRSV PCR systems.

PRRSV-1 and PRRSV-2 IVT RNAs were tested, the
95% limit of detection (LOD) was 7 genomic
copies/reaction for PRRSV-1 and 6 genomic
copies/reaction for PRRSV-2 by the System 1 PCR;
the 95% LOD was 13 genomic copies/reaction for
both PRRSV-1 and PRRSV-2 by the System 2 PCR.
Overall, the 3 PRRSV PCR systems had
comparable analytic sensitivities.
The 3 PRRSV PCR systems were all able to detect
16 PRRSV-2 isolates representing different genetic
lineages and 4 PRRSV-1 isolates representing
different subtypes.
Diagnostic performances of the 3 PRRSV PCR
systems were evaluated by testing 206 clinical
samples (serum, oral fluid and lung). When
compared to the reference PCR System 1, the
PCR System 2 had a sensitivity 95.49%, specificity
98.63% and agreement 96.60% for the detection
of PRRSV-2 and a sensitivity 96.88%, specificity
98.85% and agreement 98.54% for the detection
of PRRSV-1. When compared to the reference PCR
System 1, the PCR System 3 had a sensitivity
93.98%, specificity 100% and agreement 96.12%
for the detection of PRRSV-2 and a sensitivity
100%, specificity 98.85% and agreement 99.03%
for the detection of PRRSV-1. When compared to
the PCR System 2, the PCR System 3 had a
sensitivity 96.88%, specificity 98.72% and
agreement 97.57% for the detection of PRRSV-2
and a sensitivity 100%, specificity 99.42% and
agreement 99.51% for the detection of PRRSV-1.
All samples with discrepant results had relatively
high CT (>33) in the reference PCR System 1.
With performances comparable to that of a
laboratory real-time PCR system, the two field-

In vitro-transcribed RNA
Serial dilutions of in vitro-transcribed PRRSV2 and PRRSV-1 RNAs were also used to determine
the analytical sensitivity of 3 PRRSV PCR systems.
Clinical samples
Two hundred six clinical samples (95 serum,
91 oral fluid ad 20 lung samples) with different CT
ranges were included to evaluate the diagnostic
performances of 3 PRRSV PCR systems.
Results and discussion
The 3 PRRSV PCR systems all specifically
detected PRRSV and did not cross-react with
other swine pathogens.
When serial dilutions of PRRSV-1 (Lelystad) and
PRRSV-2 (VR-2385) isolates were tested, the
endpoint detections of PRRSV-1 were all at 10-6
dilution by 3 PCR systems whereas the endpoint
detections of PRRSV-2 were at 10-7 dilution by the
System 1 PCR and at 10-6 dilution by the System
2 and System 3 PCRs. When serial dilutions of
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deployable PCR systems (the System 2 and the
System 3) can serve as a useful tool in
laboratories or at farm sites for easy, fast and
effective detection of PRRSV-1 and PRRSV-2.
Especially the compact sample-to-result
POCKIT™ Central PCR system (the System 3)
offers a simplified, efficient and error-proof
method for the detection of PRRSV-1 and PRRSV2.
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Introduction
Influenza viruses (Orthomyxoviridae family)
are highly variable pathogens that infect a wide
range of mammalian and avian species. According
to the internal conserved proteins
(nucleoprotein: NP, and matrix: M), these viruses
are classified into type A, B, C, or D [1]. Influenza
A virus in swine is of significant importance to
human and veterinary public health, since pigs
may act as virus reservoirs. Moreover, it is the
most infective virus among swine population,
what increase its importance in the control
programs application [2,3]. Its primary economic
impact in swine industry is related to porcine
respiratory complex [4,5]. Antigen detection is
crucial for early diagnosis, what may reduce the
viral spread.
In this work, we have developed an
Enzyme-Lynked Apta-Sorbent Assay (ELASA),
based on the use of specific aptamers and
monoclonal antibodies (MAb) to the NP, for the

detection of Influenza type A antigen in different
kind of field samples.
Materials & methods
The NP of Influenza A (H1N1) was expressed
in insect cells using the Baculovirus system.
Selection of a panel of specific aptamers was
performed following the SELEX method using the
recombinant protein obtained. For the ELASA
development, plates were coated with the best
aptamer obtained (6.2R) with different
modifications such as biotinylation and the
addition of an amino group. Samples were
analysed at 2-fold dilution factor. Finally, the
MAb-3DH6 labelled with peroxidase was added
for the performance of the assay with TMB.
Results & Discussion
The NP was successfully expressed in insect
cells. An ELASA was optimized setting the best
aptamer, monoclonal antibody, plates and
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conditions. This new assay had an analytical
sensitivity (Sn) of 300 ng/ml and it was able to
detect antigen in different kind of field samples
(oral fluids, bronchial swabs and nasal swabs). A
total of 44 samples have been analysed,
obtaining a Sn of 60% and a specificity (Sp) of
100% when compared to the reference
technique used, RT-PCR.
Thus, the use of aptamers in combination
with monoclonal antibodies is a useful tool for
the early detection of Influenza virus A, whose
morbidity can be as high as 100% in an infected
herd, The implementation of proper sampling
campaigns in combination with fast and reliable
diagnostic methods would be of great interest for
dissemination control of the disease.
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These preliminary results show good levels
of Sn and Sp for antigen detection when
compared to RT-PCR, indicating that this assay
could be potentially a useful tool for herd
monitoring and control of the virus spread.
Further work would be done in the next future
for the validation of the assay for its commercial
application.
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Introduction
The study of virome is challenging topic in
biological sciences. Development of the next
generation sequencing (NGS) technology allowed
detection and characterization simultaneously all
viruses (including novel viruses) in the sample
analyzed. Analysis of virome using NGS
technology also contributed to the
characterization of the fecal virome of healthy
and diseased pigs [1–4].
The aim of this work was to investigate the
spectrum of viruses in healthy and diarrheic pigs
farmed in Slovakia.

obtained reads were preprocessed by the
Trimmomatic and Fastuniq, based on quality
control statistics generated by FastQC.
Subsequently, the processed reads were mapped
against the NCBI Refseq database using Bowtie2
and FastViromeExplorer.
Results and discussion
Results of this study can be summarised as
follows:
Broad spectrum of viruses were found not
only in diarrheic but also in healthy pigs.
No strict correlation was found between
spectrum of viruses identified in healthy and
diarrheic animals.
The number of virus species varied from
sample to sample. Similar number of viruses were
identified in healthy and diarrheic pigs but their
spectrum varied.
The most often detected viruses were
porcine kobuvirus, porcine astrovirus,
endogenous rotavirus C and E, picornavirus and
bacterial phages. Posavirus was detected only in
diarrheic pigs.

Material and methods
Two samples of rectal swabs collected from
healthy piglets and two samples from diarrheic
piglets were analysed in this study for the
composition of fecal virome.
RNA was isolated by Trizol method. cDNA was
prepared using random hexamers .The library was
constructed by standard protocol using Nextera™
XT Library Prep Kit and Nextera XT Index kit. The
sequencing of paired-end libraries (2x100bp) was
carried out using Illumiina MiSeq™ System. The
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This finding indicates that many viruses may be
present not only in diarrheic but also in nondiarrheic pigs without association to any clinical
manifestation. Other authors [4] also support
these findings.
The exact role of wide spectrum of viruses
in gastrointestinal tract especially in healthy pigs
is not well known yet. We just speculate if some
non-pathogenic viruses are a normal part of the
GIT environment useful for example to enhance
pig immunity.
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Introduction
Porcine reproductive and respiratory
syndrome (PRRS) causes tremendous economic
loss in swine industry throughout the world. PRRS
virus (PRRSV), the causative agent, includes
PRRSV-1 (type 1) and PRRSV-2 (type 2) and has
high genetic and antigenic diversity. As a result,
the commercial vaccines cannot protect swine
herds effectively against field strains. Virus
isolation (VI) is often conducted to obtain PRRSV
isolates for producing autogenous vaccines.
However, the MARC-145 cell line, commonly
used for PRRSV VI, gives rise to low VI success rate.
A ZMAC cell line, derived from porcine alveolar
macrophages, has been recently available [1].
This study aimed to compare PRRSV VI efficiency
in ZMAC and MARC-145 cells, compare the
infectious titers of PRRSV isolates obtained in two
cell lines, and investigate if ZMAC-derived PRRSV
isolates grow in MARC-145 cells and vice versa.

Materials and methods
Clinical samples
264 PRRSV-2 PCR-positive samples including
109 serum (CT 13.2-36.2), 96 lung (CT 13.0-30.2),
and 59 oral fluid (CT 22.0-34.2) samples and 70
PRRSV-1 PCR-positive samples including 31 serum
(CT 18.4-36.8), 8 lung (CT 21.6-35.4), and 31 oral
fluid (CT 28.0-36.8) samples were selected from
diagnostic cases submitted to the Iowa State
University Veterinary Diagnostic Laboratory (ISU
VDL) and used for virus isolation attempts in this
study.
Cells
MARC-145 cells were cultured in RPMI-1640
medium supplied with 10% fetal bovine serum
and antibiotics. ZMAC cells, obtained from
Aptimmune Biologics, were cultured
following the manufacturer’s instruction. Both
cell lines were maintained at 37oC incubator with
5% CO2.
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Virus isolation
Virus isolation was conducted for two
passages in 24-well plates containing monolayers
of MARC-145 cells and ZMAC cells, respectively.
The development of cytopathic effects (CPE) was
checked daily. Cell culture supernatants were
harvested and the cell plates were fixed with
80%
cold
acetone
followed
by
immunofluorescence staining using PRRSV
nucleocapsid protein-specific monoclonal
antibody conjugates. Supernatants were tested
by PRRSV real-time RT-PCR to confirm VI results
in case of unclear immunofluorescence staining.

Statistical analyses
McNemar’s test, Penalized Maximum
Likelihood Estimates, and Fisher’s exact test were
conducted.
Results and discussion
Neither PRRSV-1 nor PRRSV-2 was isolated
from any oral fluid samples in this study
regardless of using ZMAC or MARC-145 cells,
indicating PRRSV VI from oral fluid is still a
challenge.
For PRRSV-1, 25.8% (8/31) and 0% (0/31) of
serum samples and 62.5% (5/8) and 12.5% (1/8)
of lung samples were VI positive in ZMAC and
MARC-145 cells, respectively. For PRRSV-2, 47.7%
(52/109) and 9.2% (10/109) of serum samples and
68.8% (66/96) and 45.8% (44/96) of lung samples
were VI positive in ZMAC and MARC-145 cells,
respectively. The success rates of PRRSV-2 and
PRRSV-1 VI were significantly higher in ZMAC cells
than in MARC-145 cells. The preferred specimen
types for PRRSV VI are lung > serum > oral fluid.
For serum and lung samples, the success rates of
PRRSV-2 VI decreased with increasing CT values.
Evidently, PRRSV-2 VI success rate was very low
for serum and lung samples with CT 30-33 and
there was no VI success from samples with CT >33
either in ZMAC or MARC-145 cells.
Genetic diversity of PRRSV-2 samples
affected the VI success rate between ZMAC and
MARC-145 cells. Linage 1 and 8 samples has
significantly higher VI success rate in ZMAC than
in MARC-145. In contrast, there was no significant
difference of VI outcomes between ZMAC and
MARC-145 for lineage 5 samples.

Determination of PRRSV-2 genetic lineages
The ORF5 gene of PRRSV-2 in clinical
samples were sequenced using the Sanger
method. Phylogenetic analysis was conducted
using MEGA6 and each ORF5 sequence was
assigned to one of the 9 previously established
lineages [2].
Virus titration
Twenty three PRRSV-2 PCR-positive samples
that were positive in both MARC-145 and ZMAC
cells were selected for virus titration. The virus
titers were calculated according to the method
described by Reed and Muench [3] and expressed
as TCID50/ml.
Virus growth cross-checking
78 ZMAC-derived PRRSV-2 isolates were
tested in MARC-145 and 42 MARC-derived PRRSV2 isolates were tested in ZMAC cells to evaluate
their growth.
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For the 23 PRRSV-2 isolates positive in both
cell lines, 14 had similar titers, 6 had higher titers
in ZMAC than in MARC-145, and 3 isolates had
higher titer in MARC-145 than in ZMAC cells.
Among the 78 ZMAC-derived PRRSV-2 isolates, 45
(57.7%) grew and 33 (42.3%) did not grow in
MARC-145 cells. In contrast, all 42 PRRSV-2
isolates obtained in MARC-145 grew in ZMAC
cells.
This study clearly demonstrates that ZMAC
cells could significantly improve PRRSV VI success
rate from clinical samples. It is noteworthy that
not all of the PRRSV-2 isolates obtained in ZMAC
cells grew in MARC-145 cells.
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Introduction
African swine fever virus (ASFV) affects
domestic and wild pigs, causing important
production and economic losses [1]. Since 2007
the disease has been found in many countries in
Europe and Africa, and, more recently, in Asia
(present in China since August 2018) [2].
Numerous outbreaks have been reported in the
last months, in wild boar and domestic pigs in
Europe and in domestic pigs only in Africa and
Asia.
Since there is no vaccine available, noninvasive diagnostic tools are essential for the
control of the disease. Here, we present 3
different tools, two for the detection of ASFV
antigen: a double antibody sandwich enzymelinked immunosorbent assay (DAS-ELISA) and a
point-of-care lateral flow assay (LFA); and one
indirect ELISA (iELISA) for the detection of ASFspecific antibodies in two versions, one with
inactivated viral antigen and one with
recombinant proteins.

Materials and methods
Two new prototypes of a LFA and DASELISA, INgezim ASF CROM Ag and INgezim PPA
DAS respectively, have been developed and
evaluated for the detection of the ASFV in
domestic pig blood samples. Three hundred
thirty one negative blood samples from different
origins have been assayed, as well as negative
samples spiked with different concentrations of
the native viral protein p72 or the inactivated
virus. Furthermore, dried blood samples in
Whatman paper have also been analyzed. On the
other hand, to determine the presence or
absence of antibodies in serum and blood
samples, two prototypes of iELISAs have been
developed. One based on different recombinant
proteins of the virus, and another one based on
the inactivated ASF virus. Two thousand three
hundred seventy five negative and 66 positive
samples of domestic pigs and wildboar have
been assayed.
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Results and discussion
In the double sandwich assays for the
detection of ASFV antigen, the analysis of 331
samples gave rise to a specificity of 99.7 and
100% for INgezim ASF CROM Ag and INgezim PPA
DAS respectively.
To study the sensitivity of the assays,
negative blood was spiked with different
concentrations of purified p72, and each sample
was treated as an individual sample, detecting
down to 310 ng/mL of p72 with the LFA and 80
ng/mL with DAS-ELISA.
Furthermore, an inoculum of inactivated virus
was diluted in negative blood to determine the
limit of detection of each assay, achieving the
dilution 1/160 in LFA and 1/1000 in DAS-ELISA.

Regarding the evaluation of the indirect
ELISA assays, when the recombinant proteins
were used, specificity was 100% and sensitivity
98.4%. When the inactivated virus was employed,
similar results were obtained, with specificity and
sensitivity values of 99.9 and 97% respectively.
Positive natural samples are under external
evaluation in all tests.
References
[1] Galindo I, Alonso C. 2017. Viruses. 9: 103.
[2] Wang T, Sun Y, Qiu H-J. 2018. Infect Dis
Poverty. 7: 11.

[153]

First Isolation and Characterization of Porcine Circovirus 3 in the United States
J.C. Mora-Díaz1, H. Shen1, G. Li1, K.J. Schwartz1, K. Kimpston-Burkgren1, P. Piñeyro1, B.L. Arruda1,
and L.G. Giménez-Lirola1,*
1Veterinary

Diagnostic and Production Animal Medicine, Iowa State University, 1850 Christensen, Ames, United States
*Corresponding Author: luisggl@iastate.edu

Keywords: Characterization, Isolation, PCV3-associated disease, Porcine circovirus type 3
Introduction
Until recently, two types of circovirus have
been described in pigs. PCV1 was originally
discovered as a contaminant of pig kidney cell
cultures and is nonpathogenic for pigs, while PCV2
is the causative agent of porcine circovirusassociated diseases, including reproductive failure,
porcine dermatitis and nephropathy syndrome, and
specially the post-weaning multi-systemic wasting
syndrome which cause severe economic losses to
the pig industry worldwide. PCV3 was first described
in 2015 in a sow farm in North Carolina experiencing
PDNS and reproductive problems. In this study we
attempted to isolate and characterize PCV3 from
clinical cases of PCV3-associated disease.

was confirmed by qRT-PCR, immunofluorescence
assay, RNA in situ hybridization, and microscopy. In
addition, the full-length genome sequences of
different isolates were determined using
metagenomics sequencing.
Results and discussion
Five PCV3 isolates were obtained from the
three different cases. One isolate was serially
propagated in cell culture for over 9 passages. Eight
complete genomes of PCV3 were sequenced and
assembled: PCV3/USA/MO/ISU27734/2018, P1, P3,
P6, and P9; PCV3/USA/NC/ISU58312/2018, P4 (n =
2); PCV3/USA/IA/ISU44806/2018, P4 (n = 2). All the
genomes contained 2,000 nucleotides with two
ORFs encoding the Cap and Rep proteins.
Phylogenetic analysis based on both the complete
genome and ORF2 sequences suggested that the
serially propagated isolate PCV3/USA/MO/ISU27734/2018
had identical sequences at different passages and
belong to genotype PCV3a-1, reported in China.

Materials and methods
Tissue homogenates used in PCV3 isolation
were originated from three different field clinical
cases of PCV3-associated disease in the United
States, screened negatives for other agents. Pig
kidney epithelial cells were used for virus isolation
and propagation. Virus production in cell culture
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The PCV3/USA/NC/ISU58312/2018- and
PCV3/USA/IA/ISU44806/2018-derived
isolates
belong to the genotypes PCV3a-2 (Italy) and PCV3b
(Japan), respectively. Although the clinical
relevance of PCV3 remain under debate, this is the
first isolation of PCV3 from perinatal and
reproductive cases of PCV3-associated disease
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Introduction
Tilmicosin is a semi-synthetic macrolide
antibiotic derived from tylosin which has been
approved for the treatment and control of
respiratory disease in animals. Tilmicosin is active
in vitro against Mycoplasma and several Gram
negative bacteria that cause respiratory
disease.[1] Tilmicosin base has low oral
bioavailability in water due to its low solubility.
Given these disadvantages, the development of
nanotechnology-based drug delivery system for
tilmicosin is warranted. Here, a proposal is
presented to prepare an improved version of
tilmicosin base in order to enhance the solubility,
antimicrobial activity as well as the intestinal
permeability by converting the poorly watersoluble tilmicosin base into a nanoparticulate
form without modification to the tilmicosin’s
chemical structure.

Materials and methods
Raw material of tilmicosin was produced
from Ningxia Tairui Pharmaceutical Co. Ltd.
(Yinchuan, China). Surfactant and co-surfactant
were purchased from S.M. Chemical Supplies Co.
Ltd. (Bangkok, Thailand). The water used was
prepared with a Milli-Q system (Millipore,
Massachusetts, USA). And the Caco-2 cell lines
were obtained from American Type Culture
Collection (ATCC).
Four different formulations of tilmicosin
nanoparticles (tilmicosin NPs) were fabricated. It
was prepared using hot and high pressure
homogenization techniques. In vitro Permeability
test, the tilmicosin NPs transported through the
Caco2 cell layer was quantified using the
MaxSignal® Tilmicosin ELISA Quantification kit.
Minimum inhibitory concentration and minimum
bactericidal concentration were determined by
use of the standard microdilution technique.
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Results and discussion
Our results showed that the obtained watersoluble tilmicosin NPs were negatively charged
with a narrow polydispersity index. All
formulations presented as a milky whitish
dispersion and have similar size (approximately
100-150 nm). Tilmicosin NPs had a 2-fold stronger
bactericidal activity against S.aureus and
P.multocida than standard tilmicosin phosphate.
In addition, the increased permeability of
tilmicosin NPs compared to standard tilmicosin
phosphate was also confirmed by in vitro
intestinal permeation study. The lipid is absorbed
and encapsulated drug goes for the body
unnoticed with it (so-called “Trojan Horse Effect
of lipid nanoparticles”).[2] This result could be
exploited for the oral administration of the
tilmicosin NPs system. As the tilmicosin NPs are
more effective than the conventional form of
tilmicosin, the preparation of tilmicosin NPs
represents a new and promising strategy for the
generation of a new class of functional
nanomaterials with improved pharmaceutical
action.

Figure1
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Introduction
Poultry accounts for 34% of protein food for
humans with a yearly value of 60 billion USD.
Coccidiosis is one of the most serious infectious
diseases in chickens, leading to sick bird
syndrome, bloody stools, gut lesions and
mortality. This disease causes a global loss of 800
million USD annually. Apart from chemicals and
vaccines, phytogenics are emerging as an
alternative to control chicken coccidiosis in
poultry industry.

prophylactic duration was as short as 3 days.
Next, we investigated the anti-coccidial
mechanism of BP. Mechanistic studies indicated
that BP inhibited coccidiosis suppressed the
oocyst sporulation and sporozoite invasion in life
cycle of Eimeria species. However, BP failed to
directly kill Eimeria oocysts.
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Materials and methods
We used morphological and molecular
methods to characterize Eimeria species in
broilers. To assess the relationship between the
titer of Eimeria species and the dosage of BP, we
studied the prophylactic effect of BP at three
doses in chicken farms. Measurement of BWG,
FCR, OPG, stool classification, culling rate, gut
pathology and ACI for coccidial evaluation.
Results and discussion
We found that BP at dose-dependently
protected against coccidiosis as evidenced by
reduction in mortality, fecal oocyst excretion and
gut pathology in broilers. Besides, its minimum

Reference
[1] Muthamilselvan T, Kuo TF, Wu YC, et al. 2016.
Evid-Based Compl Alt. 2657981.

[159]

Evaluation of the Uniformity After Vaccination of Infectious Bronchitis Live
Vaccine by a Fully Automated Point of Need PCR System
S. Chung1,*, W. F. Tsai1, Y. C. Chen1, P. H. Chung1, N. Chen2, and L. Lee3
1Sales

and Service Department, , No. 19, Keyuan 2nd Rd., Taichung City, Taiwan
2Chang-Jen Corporation, 5F-5, No. 925, Sec. 4, Taiwan Avenue, Taichung City, Taiwan
3MSD Animal Health, 12F., No. 106, Sec. 5, Xinyi Rd., Taipei City, Taiwan
*Corresponding Author: simonchung@genereachbiotech.com

Keywords: IBV, PCR, POCT, Vaccination, Uniformity
Introduction
The uniformity of infectious bronchitis (IB)
vaccination on commercial broiler is concerned
by the poultry farming industry. Due to the short
culture period, serology test is not able to
provide such information and the efficacy of the
vaccine is often confused. A fully automated
sample-to-result POCKIT Central PCR system
used for detection of IB vaccine strain after the
vaccination was evaluated here.

samples were sequenced on S1 gene for
confirmation of the vaccine strain.
Results and discussion
The sequence of all PCR positive samples
were confirmed highly related to the commercial
vaccine used on all DOC. The result indicates the
nucleic acids detected by POCKIT Central and
POCKIT IBV reagent set is vaccine strain used in
this study. The PCR positive ratio are different
among four DOC suppliers. We also found the
PCR positive ratio can be improved after notifying
the DOC supplier by improving the vaccination
procedures.

Materials and methods
Total 1,000,000 broiler DOC from four
suppliers were divided into three farms during
two production cycles which contains 200,000,
200,000 and 100,000 respectively in each farm. 5
tracheal swab samples from each storey of the
farm were collected and tested individually by
POCKIT Central and POCKIT IBV reagent set
(detecting vaccine strains and field variants) on
the day that DOC arrive and age of day 7, 14, 21
and 28. PCR positive ratio of each supplier on
each detection day was determined and used as
uniformity index of vaccination. PCR positive
[160]

Table 1. Weekly PCR positive rate (%) of all DOC
suppliers after vaccination of infectious bronchitis
live vaccine.
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Introduction
Influenza viruses belong to the family
Orthomyxoviridae and infect a variety of human
and animal hosts. There are four types of
influenza viruses: A, B, C and D; which are defined
by the nature of their internal nucleocapsid
antigen. Type A is the most conserved genus and
can be further divided into subtypes based on
their Hemagglutinin (H) and Neuraminidase (N)
antigens. Eighteen H antigens (H1 to H18) and
eleven N antigens (N1 to N11) have been isolated.
Most avian influenza viruses (H1 to 18 subtypes)
are low pathogenic, such as H9, whereas some
subtypes containing H5 and H7 are associated
with highly pathogenic forms.
Co-infection between avian respiratory diseases
and low pathogenic H9 could lead to important
losses in poultry flocks. For many years,
inactivated vaccines based on circulating
hemagglutinin or neuraminidase were developed
to protect flocks against Influenza such as H5 and
H7. As to control also H9 outbreaks, specific
vaccines were developed leading to an increased
need for rapid and reliable diagnostic and
monitoring tools.

Materials and methods
Serological techniques are commonly used
for disease monitoring. ELISA testing is an efficient
and cost-effective method for the analysis of
large numbers of samples, particularly in
comparison with the Hemagglutination Inhibition
Test (HI). As a result, IDvet has developed new
tools to monitor vaccination uptake for H5, H7
and H9 AI: ID Screen® Influenza H5, H7 and H9
Indirect. IDvet’s kits are quantitative tests and
highly correlate with HI tests (homologous strain).
They are the only commercial ELISAs able to
detect H5, H7 or H9-specific antibodies for
diagnosis and monitoring of vaccination
(conventional and recombinant vaccines).
Results and discussion
The following presentation summarizes the
validation data obtained for Avian Influenza
diagnostic tools developed by IDvet.
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Introduction
Highly pathogenic avian influenza virus
(HPAIV) of H5N1 subtype continues to mutate
resulting in generation of multiple virus
sublineages. Two HPAIV H5N1 sublineages are
remain endemic in Indonesia, clade 2.1.3.2 and
clade 2.3.2.1c; however, the later clade is
predominantly detected in poultry since 2013.
This study aims to sequence and to characterize
HPAIV H5N1 samples collected from recent
poultry outbreaks in Indonesia using next
generation sequencing (NGS) technique,
particularly to detect and to identify
reassortments between AIV viruses.

Materials and methods
A total of 17 tissues and 4 oropharyngeal
swab samples were obtain from a range of bird
species (chickens, ducks, muscovy ducks, quail,
and eagle) during an unexpected spike of HPAIV
outbreaks in Java, Sumatra, Sulawesi, and Bali
from December 2015 to April 2016. The samples
were sent to Disease Investigation Centers (DICs)
for virus characterization using Influenza Virus
Monitoring (IVM) procedures developed by the
Government of Indonesia and FAO in 2014 [1].
Type A positive samples were transferred to the
national AIV reference laboratory at DIC Wates for
whole-genome sequencing using NGS. All eight
influenza virus segments were simultaneously
amplified using a single RT-PCR reaction strategy
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[2]. A Maximum-likelihood tree was reconstructed
in MEGA v7.0.21 [3] using the general time
reversible (GTR) + G model with 1000 bootstrap
replications. Homology analysis was performed
by BLAST search tools of influenza databases and
followed by p-distance analysis.

to monitor influenza virus evolution and to
evaluate whether vaccination is able to protect
birds from virus transmission.
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Results and discussion
Phylogenetic analysis of the HA gene
showed that all the influenza A (H5N1) viruses,
except one virus, belonged to clade 2.3.2.1c.
There was no evidence of surface glycoprotein
shift as the NA gene phylogeny revealed the
same tree topology as that of the HA. The internal
genes (PB2, PB1, PA, NP, MP and NS) of twelve
clade 2.3.2.1c virus strains disclosed a
concordance in virus evolution as shown in the
HA and NA phylogenies. However, eight clade
2.3.2.1c virus strains indicated the existence of
diversified gene origins from HPAI H5N1 clade
2.1.3.2 and LPAI viruses, particularly their PB2, MP
and NS genes, indicating inter-lineage and intersubtype reassortment of HPAI (H5N1) clade
2.3.2.1c viruses in Indonesia. Since Indonesia has
implemented vaccination as part of its HPAI
control strategy, our findings highlight the
importance of continued molecular surveillance
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The FAO Quality Assurance (QA) Program
targeted ASEAN for the past 10 years, also SAARC
countries, to ensure diagnostic tests were
accurate and giving the correct results, initially for
Avian Influenza and Newcastle Disease then for
Pig Diseases and Rabies. There is a focus currently
on Cambodia, Myanmar, and Nepal & Lao PDR to
assist theses laboratories in implementing a
Quality Management (QM)/ISO17025 system for
QA and in Vietnam to assist implementing
National Proficiency Testing (PT). The QA program
is now managed by ASEAN with the support of
FAO and has seen ASEAN laboratories operate to
international standard for ISO17025.

put in place a QA system to international
ISO17025 standard. Regional QA documents and
SOPs are shared between the countries and the
program works closely with FAO/MORU Biosafety
Program for one laboratory QM structure under a
QA system.
Results and Discussion
The QA program has seen ASEAN
laboratories improve their QA systems and
diagnostic tests, especially for PCR, which has led
to improved QA system in all laboratory sections
and laboratories being
accredited to ISO17025. The QA program has
assisted laboratories to put in place a QM
structure according to ISO17025, including QA
Committee and QA Officers, with training on QA
for all staff and specialised training for the QA
Officers. ASEAN now has a laboratory network
with yearly Director Forum and Laboratory
Technical Advisory Group (LabTAG) meetings with
the support of FAO to continue to drive
laboratory improvement.

Materials and Methods
An assessment of gaps was carried out using
FAO Laboratory Mapping Tool (LMT- core) and a
QA audit which gave a detailed report on the QA.
Workshops combined with in-country training and
PT were used to train staff and to troubleshoot
the laboratory systems and tests.
The QA program is implemented through
multiple in-country training visits each year, to
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The FAO/Australian Animal Health
Laboratory (AAHL) PT program has been an
important part of improving quality of laboratory
tests and laboratory Internal Quality Assurance
(IQC) ensuring laboratory tests are giving the
correct results. Vietnam has been assisted to put
in place National PT programs for Avian Influenza
and Classical Swine Fever to ensure the quality
of test results from the regional and provincial
laboratories.

The FAO QA program has been a very
successful and has assisted ASEAN to establish
regional leading laboratories to provide support
and expertise to the region, regional test SOPS,
diagnostic algorithms and QA documentation for
test information and results, for harmonization of
laboratory testing. A QA system has allowed
documentation according to ISO17025, especially
for tests and IQC of tests (test positive and
negative controls) to ensure tests are working, this
also allows laboratories to better troubleshoot
tests. Putting in place internal training for staff has
been an important improvement of the QA
system. The program continues to support all
ASEAN countries to establish QA systems and
there is a draft plan for SAARC countries to put in
place a similar program to the ASEAN laboratory
network.
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Highly pathogenic avian influenza virus,
specifically subtype A/H5, has been endemic in
Cambodia since 2004 with 59 officially reported
poultry outbreaks and 56 human cases since first
detection. Active surveillance conducted in
collaboration between Institut Pasteur du
Cambodge (IPC), the National Animal Health and
Production Institute (NAHPRI) of the General
Directorate of Animal Health and Production
(GDAHP), and the Food and Agriculture
Organization (FAO) of the United Nations in
Cambodian live poultry markets and other high
risk sites has identified that 20-40% of domestic
chickens and 30-50% of domestic ducks are
infected with avian influenza virus, especially
around festival periods coinciding with increased
poultry trade and consumption. Highly
pathogenic A/H5N1 virus (clade 2.3.2.1c)
continues to circulate in waves and represents a
major source of agricultural and public health
concern. In addition, subtype A/H9N2 circulation

continues to affect chickens, decreasing bird
fecundity and robustness. Recently, multiple
A/H7 low pathogenicity viruses have also been
detected, mainly in ducks, in 2015, 2017 and
2018. None of these Cambodian viruses fall within
the A/Anhui/1/2013-lineage that emerged in 2013
and caused severe disease in humans in China.
However, some A/H7 viruses detected in 2018 are
genetically closely related to an A/H7N4 virus
that caused a single non-fatal case of pneumonia
in a woman in Jiangsu province, China in
December 2017. The woman had close
association with poultry and H7N4 infected
poultry were detected in her household flock.
These A/H7N4 viruses were detected in live
poultry markets in three different Cambodian
provinces between February and November
2018, suggesting continuous circulation or
multiple incursions, possibly through crossborder trade. Concerningly, this lineage has
proven zoonotic potential and is now being
[167]

considered for a candidate vaccine. Analysis of
diagnostic techniques used for avian influenza
virus detection in these animals has yielded
differences in sensitivity and specificity,
specifically in A/H7 and A/H9 primers, resulting in
the need to discuss and possibly revise current
global diagnostic protocols. Given the endemic

circulation of both high and low pathogenicity
avian influenza in Cambodia, continued, vigorous
surveillance in conjunction with increased
biosafety and biosecurity within live bird markets
and the poultry value chain is vital to ensure the
health of both human and domestic poultry
populations within the country
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Introduction
In Germany, during the years 2016/2017,
four million dairy cows guaranteed the supply
reliability of milk for the entire population. Milk is
a decisive economic factor for the producers,
which can only be sustained through the
maintenance of animal’s health. At onset of milk
production and in early lactation highly producing
dairy cows are most susceptible for inflammatory
diseases. Thus, the detection of sick animals
within the dairy herds like animals with e.g.
subclinic mastitis can be of economic advantage
for the farmer. Intensive supervision of animals
with automatable diagnostic tools is essential.

development has led to a commercialized ELISA
assay.
Results
The department ‘Therapy Validation’ of the
Fraunhofer Institute for Cell Therapy and
Immunology Leipzig exhibits excellent expertise
and technical requirements for the development
of immunoassays.
In a finalised research project different biomarkers
for health monitoring in dairy
cows have been identified, validated and
patented. In our framework a variety of
monoclonal antibodies and biobank samples for
test validation as well as first assay prototypes are
available and represent the basis for the
development and approval of commercial
diagnostic assays.
Those assay would allow fast, simple and
practicable detection of sick dairy cows. In regards
of Haptoglobin as a biomarker for diseases like
mastitis the development has already led to a
commercialized assay.

Materials and Methods
Within our innovative and multidisciplinary
framework‚
biomarker-based
veterinary
diagnostics‘ sensitive diagnostic assays for cattle
will be developed. These assays will be based on
monoclonal antibodies against specific
biomarkers capable of detecting sick animals prior
the emergence of clinically detectable disease
symptoms. In regards of Haptoglobin as a
biomarker for diseases like mastitis the
[170]

Discussion and Conclusion
The application of novel diagnostic assays
enabling early health monitoring may prevent
disease dissemination and exacerbation and may
support decisions in terms of therapeutic
measures and prognosis. Since health and wellbeing of animals are closely interconnected, the
development of biomarker-based health
monitoring assays may contribute considerably to
the principles of animals’ and consumers’
welfare.
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Introduction
CIVTEST BOVIS® IBRgB is a blocking ELISA test
allowing the specific detection of antibodies
against gB of Bovine Herpesvirus Type 1 (BHV-1)
in serum samples. BHV-1 is the etiologic agent
responsible
for
Infectious
Bovine
Rhinotracheitis/Infectious Pustular Vulvovaginits
(IBR). Glycoprotein B (gB) is one of the main BHV1 envelope glycoproteins and, as an essential
protein for virus replication, it is present in all
natural field strains of BHV-1. Thus, the presence
of antibodies against gB is an appropriate method
for the serological diagnostic of BHV-1 infection.
The objective of this work is to validate the new
CIVTEST BOVIS® IBRgB to demonstrate that it is
scientifically robust, reliable, reproducible, and fit
for its intended use.

monitored. For the interpretation of the results,
all sera from vaccinated animals were considered
(D7 to D198) as true positives and all sera from
non-vaccinated animals (D0 and control group) as
true negatives. Moreover, other currently
available commercial ELISAs were included in the
present study. Samples were also analysed on
D42 and D178 by Sero-neutralization test (SN).
Results and discussion
CIVTEST® BOVIS IBRgB has shown good
diagnostic performance with bovine field samples
obtaining both, rapid detection of post-vaccinal
sero-conversion (the kit presented the faster
response after vaccination), and good detection
of immunity throughout the study (all samples
were found positive from 14 dpv and until the
end of the study). All kits detected some False
Positive results on D0 that were associated with
the presence of maternal derived immunity in the
farm. The differences in sensitivity between the
different kits concentrate between D0/D14 that
corresponds to the post-vaccinal sero-conversion
period. It should be noted that sensitivity and
specificity were 100% for CIVTEST compared to
SN technique.

Materials and methods
A panel of 485 serum samples from 54
calves between 6 and 7 months of age have been
analysed. On D0 animals were vaccinated with
different live vaccines. We obtained serum
samples of all the animals before vaccination (D0)
and on days 7, 14, 21, 42, 88, 135, 178 and 198
post-vaccination (dpv). Unvaccinated animals
from the same age and farm were also
[172]

Table 1. Sensitivity (Se) and Specificity (Sp) of the
new CIVTEST® BOVIS IBRgB.
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Figure 1. IgG response described using BHV-1 gB
ELISA kits. Percentage of IBR positive identified
animals
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Introduction
Salmonella Abortusovis is host-adapted to
sheep causing infections characterized by
abortion as main symptom. The infection
represents a major threat to the flocks resulting
in important economic losses [1]. It is among the
diseases listed by OIE and, in several countries,
included in Regulations defining the sanitary
conditions for sheep trade and movement. The
aim of the study was to validate the Salmonella
Abortusovis Test (Diatheva) to ensure that such
test can establish the disease with a high
confidence level.

used to determine the following parameters: cutoff, analytical and diagnostic characteristics,
reproducibility. Precision and accuracy were also
defined using results examined in an interlaboratory trial that was organized including 4
external laboratories. All calculationswere
performed by using the Graph Pad Prism (version
7.05) and MedCalcsoftwares.
Results and discussion
The cut-off value was calculated and
expressed as SP ratio ≤0.350. Analytical sensitivity
was determined to be 1:6400 by endpoint
titration. Analytical specificity was evaluated by
testing seven sera from sheep exposed to other
pathogens. No cross reactions were observed.
The positive and negative Likelihood ratio were
48 and 0.02 respectively. The diagnostic accuracy
was considered high as the area under the curve

Materials and methods
The test was validated according to OIE
criteria. Four panel of sera were employed in the
study. A total 321 sheep sera samples (reference,
naturally infected, vaccinated and negative) were
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index was 0.99. Repeatability inter/intra assay and
Reproducibility inter laboratories results are
reported in Tab 1A, 1B. Furthermore, the beta
distribution of S/P ratio values obtained from the
laboratories was calculated showing an excellent
concordance. Diagnostic parameters of
SalmonellaAbortusovis Test were 96% DSeand
97% DSp. The PPV and NPV were respectively 97
and 98%. Salmonella Abortusovis Test revealed
good performances, demonstrating its suitability
to determine the immune status in animals post
vaccination, to certify freedom from infection and
for confirmatory diagnosis of suspect or clinical
cases.
Table 1A. Repeatability Study
Sample
CV
Intra-assay
Ctr +
2% - 9%
Ctr 8%- 20%
Negative
8%-16%
Low titre
4%-15%
Medium titre 1%-6%
High titre
1%-7%

Table 1B. Interlaboratory Reproducibility Study
CV
CV
Sample
Intra-assay
Inter-assay
Ctr +
0,2%-3%
15%
Ctr 0%-11%
18%
Negative
1,5%-21%
<21%
Lowtitre
2%-10%
<21%
Hightitre
1%-15%
<21%
Reference
[1] Wirz-Dittus S, Belloy L, Doherr MG, et al. 2017.
J Vet Diagn Invest. 22(4): 5.

CV
Inter-assay
10%
15%
19%
15%
15%
9%
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Introduction
Caprine arthritis-encephalitis (CAEV) virus
and ovine Maedi-visna virus (MVV) belong to
members of the small ruminant lentiviruses in
family of retroviridae 1. The virus contains two
copies of single-strand RNA encode structural gag,
env and pol genes. Only gp125, gp90, p45, p28
and p15 proteins produced from those genes
have been reported being recognized by serum
from infected animal2.While, Gag polyprotein
(p55gagkDa) is encoded by gag gene, yielding
capsid protein (CA, p28 kDa), matrix protein (MA,
p19 kDa) and the nucleocapsid protein (NP, p16
kDa). However, few information has been known
about gag polyprotein whether it could be used
as diagnostic antigen in ELISA or not. Therefore,
this study aims at expression of full-length gag
polyprotein and evaluation of its potential use as
serological diagnostic antigen in order to pave the
way for producing ELISA test kit to apply it in
control for CAEV free herd kid program.

Materials and methods
A DNA encoding target region of gag protein
gag
p55 (Met1-Glu448) was amplified. Vector pGEM®T easy was ligated with target sequence and
subcloned into pet 30a to express as
recombinant 6his-tag at N and C-terminal. The
recombinant protein was analyzed by SDS-PAGE
and finding antigenicity by western blot
technique. The ability of this recombinant protein
to differentiate between positive and negative
serum was performed by ELISA and area under
the
curve
(AUC)-Receiver
Operating
Characteristics (ROC) was calculated by using
MedCalc statistical software.
Results and discussion
The full length of gag gene is amplified. The
positive cloned is expressed with 55 kDa and 28
kDa (Figure 1). Interestingly, the positive serum
could recognize the protein at 28 kDa and 17 kDa
(Figure 2). From ROC curve with known 66 positive
and 126 negative serum samples at 95%
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confidence interval generate AUC=0.891 with
84.85% sensitivity and 96.83% specificity and cutoff value is 0.32. In conclusion, the recombinant
precursor protein p55gag is recognized by positive
serum at 28 kDa corresponding to capsid protein,
but about 17 kDa, it might be matrix or
nucleocapsid in which one of them could not be
detected. However, from ROC curve this
precursor protein can differentiate between
positive and negative serum samples in which it
could be used for the future development as an
CAEV-ELISA diagnostic kit in order to introduce a
CAEV control program in the country.
A
1 2

Figure 2. Receiver operating characteristic curves
for enzyme-linked immunosorbent assay to
detect goat IgGs anti precursor gag protein (area
under the curve [AUC] 0.891)

B
1 2

References
[1] Leroux C, Chastang J, Greenland T, et al. 1997.
Arch Virol. 142: 1125–1137.
[2] Johnson GC, Barbet AF, Klevjer Anderson P, et
al. 1983. Infect Immun.17: 465-470.

Figure 1. A; SDS-PAGE. Lane 1 is molecular weight
marker and lane 2 is purified recombinant
protein. B; Western blot analysis. Lane 1 is
molecular weight marker. Lane 2 is the
recombinant protein reacted with positive serum
and no immunoreactivity is observed with
negative serum (data not show)
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Introduction
Lawsonia intracellularis is known as an
obligate intracellular bacterium and is associated
with porcine proliferative enteritis (PPE) and of
equine proliferative enteropathy (EPE), many
cases of which have been reported lately. Multilocus variable-number tandem repeats (VNTRs)
analysis (MLVA) is often used to study the
genotypes of L. intracellularis because MLVA
does not need the isolation and cultivation of L.
intracellularis. In this study, we carried out MLVA
with samples collected from thoroughbred
horses and other animals in Japan, and compared
the VNTRs with those from a previous study.

in this study because the reported primer sets did
not work in our PCR condition. Manhattan
distances between each pair of VNTRs from this
study and a previous study were calculated [2],
and MEGA 5.03 software was used to draw
phylogenetic trees based on the distances by
using a neighbor-joining method with 1,000
bootstrap replicates.
Results and discussion
The phylogenetic trees showed that
L.intracellularis genotypes were clearly divided
into a pig group and a non-pig group as described
before [2], and those from Japanese pigs could
not be discerned from those from non-Japanese
pigs. This result indicates that incidences of EPE
are not directly related to L. intracellularis strains
from pigs. In the Japanese horse strains, VNTR
profiles basically correspond to information
based on year of isolation, and area. NonJapanese horses and other wild animals were
clustered with Japanese horses. However, some
clusters contained only Japanese equine strains,
so these genotypes might be specific to horses or
to Japan.

Materials and methods
We collected 104 samples of feces and
intestinal mucous membranes between 2012 and
2018 in Japan: 89 fecal samples from horses, 7
intestinal mucosal samples from pigs with PPE,
and samples from 5 wild rabbits, 2 rats, and 1
raccoon living near infected horses. MLVA was
conducted as previously reported with some
modifications [1], namely two primer sets out of
four were newly designed by using PCR Primer 3
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Introduction
Bartonella henselae causes cat scratch
Disease
(CSD), an often self-limiting lymphadenitisnin
immunocompetent patients, and several other
clinical entities. While cats are the natural
reservoir for B. henselae, the pathogen is
transmitted by cats, cat fleas and eventually by
other arthropods. The clinical symptoms
underlying CSD might be similar to those being
suspicious for malignant tumors. Thus, an easy
and reliable test for B. henselae infections is
highly desirable.
Microscopic immunofluorescence assays
(IFA) are widely used for serodiagnostics of B.
henselae-infections, but are laborious, time
consuming and interpretation is subjective. An
easy and reliable method for the serological
diagnosis of B. henselae infections is needed to
overcome the shortcomings of the current IFA.
The aim of this study is to design an ELISA for
detection of B. henselae to improve the
shortcomings of the currently used

immunofluorescent test (IFT), e.g., objective and
reproducible results and less hands-on time.
Materials and methods
Test development is based on different B.
henselae strains and quality assured patient sera
[(a)sera positively tested for anti B. henselae
antibodies via IFT, (b) patients/animals with
typical symptoms, (c) sera of patients/animals
with PCR-based infection diagnosis]. Antigens
were separated by ion exchange chromatography
and fractions examined in lineblots. Potential
fractions were further tested and optimized for
ELISA.
Patients/animals with B. henselae infections
show different patterns of antibody expression in
western blots. Thus, there is obviously no
universally usable antigen for diagnosis
detectable. However, our tests show that there
are certain protein fractions from B. henselae
which react reliably and results from lineblots
were successfully transferred to an ELISA-format
with sufficient sensitivity.
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Results and discussion
By the use of well-characterized human sera
from the strictly quality-controlled serum library
of the German National Consiliary Laboratory for
Bartonella infections, sensitivity of this ELISA was
100% for molecular proven infections and 76%
for clinically suspected infections at a specificity
of 93%, respectively.
Conclusions: This ELISA is therefore a reliable
high-throughput method allowing serodiagnostics
of B. henselae infections.
We show a strategy for antigen testing and
selection from B. henselae protein preparations

for ELISA-based serology. Further processing of
antigens is under investigation so that in future an
ELISA for B. henselae is possible.
Funding
This study is financed by the state Hesse
within the LOEWE III project.
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Introduction
One of the main interests of equine sport
medicine is an improvement of overall horse
performance. All types of strenuous exercise
pose a huge challenge to the horse’s physical
wellness, especially race training for young
individuals at their first training season [1]. The
physical effort and stress will usually cause an
increase in plasma cortisol level [2]. While a
short-term increase of cortisol concentration has
positive effects on the body function, long-term
elevation may disrupt almost all metabolic
processes. Currently, increasing attention is paid
to the impact of the training itself and
participation in competitions as stressors that
may affect the horses’ welfare.
The aim of this study was to determine the
influence of the type and intensity of an effort
(training vs. race), and the number of trainings
during the season on cortisol level in peripheral
blood.

Materials and methods
The study involved 14 Arabian race horses
aged 3-years, both genders (15% male, 85%
female), examined before and after monthly
training events for 7 months during their first
training season. All horses were housed in the
same stable and environmental conditions, and
were fed and trained according to similar
protocols. Cortisol level was measured using
competitive inhibition enzyme immunoassay
technique, ELISA test (Cloud-Clone Corp., USA).
The absorbance was measured by Multiscan
Reader (Labsystem, Helsinki, Finland) using a
Genesis V 3.00 software program.
Results and discussion
No significant increases in cortisol
concentration occurred after training sessions
(p>0.05). Also the post-exercise rise in cortisol
level did not change over weeks of training due
to increasing physical workload (distances and
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speed). However, serum cortisol level increased
significantly after the races (p<0.001).
Proper physical conditioning is crucial for success
in races, especially as racing speed is increasing.
The serial measurements of cortisol level in
peripheral blood appears to be a good indicator
for helping to maintain the welfare of race horses.
Additionally, it has been shown that optimal
training does not pose a marked stressor for
young, inexperienced race horses.
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Introduction
Canine Leishmaniasis is a vector-borne
disease caused by Leishmania infantum.
Leishmaniasis is a major global zoonosis that is
potentially fatal to humans and dogs. Diagnosis is
essential for the control of the disease. Canine
Leishmaniasis is usually diagnosed through the
detection of specific antibodies against
Leishmania spp., using quantitative serological
techniques like immunofluorescence antibody
test (IFAT), considered as the reference
technique, and enzyme-linked immunosorbent
assay (ELISA).
The aim of the present study is to correlate the
values of the commercial ELISA CIVTEST® CANIS
LEISHMANIA with the IFAT technique in order to
obtain a quantitative interpretation of the values
obtained with ELISA.

samples were classified in 10 different IFAT titre
values (from <1/40 to 1/10240). IFAT titre of 1/80
was considered the cut-off. All samples were also
analyzed using CIVTEST® CANIS LEISHMANIA,
according to manufacturer’s instructions (the kit
expresses results in Rz values, normalizing
absorbance values against an internal control).
Quantitative and qualitative correlation between
both techniques were assessed.
Results and discussion
Good quantitative correlation was obtained
between the median of Rz values and IFAT
categories until IFAT titre of 1/1280 (R = 0.8, p
<0.001). At higher IFAT values correlation
disappears (p = 0.33). The ANOVA analysis of
these groups shows that there are significant
differences in the values of Rz as a function of
the IFAT category (P = <0.001).
The qualitative analysis shows that CIVTEST®
CANIS LEISHMANIA presented a sensitivity and
specificity of 89.96% (85.60 – 93.11) and 89.92%
(86.99 – 92.52), respectively (compared to IFAT
technique).

Materials and methods
The study was conducted using 755 serum
samples from Spain and Italy. 5 different
laboratories were involved in the IFAT testing of
the study. Each one analyzed a percentage of the
samples using its own IFAT technique. The
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The correspondence between eight ranges of Rz
values and the categories of IFAT was defined in
order to allow quantitative interpretation of the
results obtained with the ELISA kit (see Table 1).
However, given the existing variability and
differences in the number of samples (n=38) in
the three higher IFAT titre categories (1/2560,
1/5120, 1/10240), it is not possible to distinguish
with statistical significance these IFAT titres and
define different Rz values for them.
Regarding the qualitative assessment, Se and Sp
values obtained in this study were lower than the
ones obtained in a previous study performed by
Solan-Gallego et al [1] using samples from
different epidemiological status (Se = 92.5% and
Sp = 100%). IFAT is a laborious technique that can
present differences of interpretation between
laboratories. Having included results from five
different laboratories in our study could explain
the differences observed in the kit performance.

Table 1. Correspondence of IFAT and RZ values
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Introduction
Extracellular
vesicles
(EVs)
are
heterogeneous population of submicron (150
nm-1μm) structures. They are released by almost
all cells during their proliferation, activation,
apoptosis and other processes. Their presence in
blood has been proved in humans, in health an
in various pathological conditions (cancer,
diabetes, uraemia). The most abundant
population of EVs in blood are platelet derived
EVs (PEVs). In human their influence
on the promotion of metastasis in vitro and ex
vivo in various types of cancer is nowadays
extensively examined. It is postulated that they
have relevant influence in cell-to-cell
communication also in other disorders. In horses,
there are no studies neither on EVs number nor
their phenotype. The aim of this study was to
determine which anticoagulant
is preferable for EVs enumeration in horses. The
phenotype of PEVs in healthy horses was defined.

beginning of the training season. Number of PEVs
was measured using flow cytometry technique on
FACSCanto cytometer (BD, USA). EVs were
classified on the basis of surface expression of
maternal specific markers (CD61 and/or CD62P)
with co-expression of phosphatidylserine (PS). To
measure the absolute number of PEVs
TRUCountTM (BD, USA) tubes with known number
of beads were used.
Results and discussion
Almost 97% in EDTA and 94% in heparin
plasma of counted EVs had PEVs phenotype.
These results are in line with the findings in
human, where PEVs in blood constituted 70-90%.
We counted PS+CD61+ PEVs (EDTA: median
3393/µl, range 6315-1045/µl; heparin: median
2093/µl, range 8633-921/µl) and PEVs derived
from activated platelets PS+CD61+CD62P+
(EDTA: median 242/µl, range 1550-41/µl; heparin:
median 523/µl, range 2816-174/µl). The higher
number of PEVs with phenotype
PS+CD61+CD62P+ in heparin plasma possibly
resulted from higher number of activated
platelets in the samples collected for this type of
anticoagulant. EDTA decreases concentration of

Materials and methods
The study involved 12 race horses (2
Arabians and 10 Thoroughbreds) aged 2-years,
both genders, examined before training at the
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Ca ions in collected blood which leads to
platelets cell membrane stabilization and
decreased EVs formation during transport and
storage.
This study has shown for the first time the
presence of EVs in equine plasma, revealed their
number and confirmed PEVs phenotype. EDTA is
preferred for counting PEVs, due to less PLTs
activation during storage and ex vivo formation of
PEVs.
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Introduction
RNA viruses are responsible for a large
variety of animal infections. Equine arteritis virus
(EAV, Family: Equarteriviridae, Order: Nidovirales)
is a lytic virus that causes respiratory and
reproductive disease in equids. Some strategies
to control the disease have been explored but
the veterinary arsenal is still limited. Today, only
in-vitro treatments with phosphorodiamidate
morpholino oligomers, siRNA sequences designed
against EAV genome or one non-commercial
synthetic molecule (K22) shows some antiviral
effect against EAV. Unfortunately, these strategies
are not compatible with the horse body mass and
here we are exploring other therapeutical
strategies to fight this infectious disease.

Materials and methods
We have developed a High-Throughput
Screening Pipeline to test thousands of potential
antiviral molecules in a short period of time. We
used Equine Derm Cells (ED) and EAV Bucyrus
strain (0.5 MOI, 48h) in our model. This HighThroughput Screening Pipeline was validated by
using well know broad-antivirals molecules as
Ribavirin or Brequinar, a pyrimidine biosynthesis
inhibitor targeting dihydroorotate dehydrogenase
(DHODH). We tested two novel DHODH inhibitors
exhibiting a broad-spectrum antiviral activity:
IPPA17-A04 (provided by Dr. Yves Janin, Institut
Pasteur) and GAC50 (provided by Dr. Daniel
Dauzonne, Institut Curie) [1, 2]. We analyzed two
plates of 96 wells per molecule, measuring by
bioluminescence ATP concentration that was
used as a marker of cell viability. In parallel, we
quantified viral genome copies in each condition
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after 1, 24 and 48 hours post infection. One plate
was used to determine the cytotoxic effect of the
molecule. In the second plate, the cells were
infected by EAV and treated with the molecule.
Inhibitory concentration of each drugs was
evaluated.
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Results and discussion
Using our new high-throughput screening
pipeline, we showed that Ribavirin clearly
inhibited EAV infection. Indeed, 2 µg/mL, Ribavirin
reduced the cell death and decreased the
number of viral genomes present in the
supernatant in almost 3 logs. On the other side,
Brequinar was less efficient, needing higher doses
to impair viral replication 50µg/mL. These
interesting and promising results, showed for the
first time an antiviral effect of two commercial
molecules (Ribavirin and Brequinar) against EAV
and validated our High-Throughput Screening
Pipeline. Then we looked for new lead
compounds in the perspective of developing
inhibitors of equine and decided to study IPPA17A04 and GAC50. These new DHODH inhibitors
showed reduction of viral genome copies and 3
logs of reduction of PFU/mL without any
cytotoxic effect improving the results obtained
from Ribavirin. In conclusion, (I) We have
developed a new high-throughput pipeline
screening assay.
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Introduction
Leptospira
interrogans
serogroup
Hebdomadis infection was confirmed
serologically by microscopic agglutination testing
(MAT) in 2018 in six Hong Kong dogs presenting
for veterinary attention.
Leptospirosis is considered to be a relatively
common disease in dogs in Hong Kong during the
during the summer rainy season. L. interrogans
serogroup Hebdomadis infection of dogs has not
been reported in Hong Kong before and current
leptospira vaccination protocols do not provide
protection against this serogroup.

genesig Advanced Kit following the
manufacturer’s protocol (www.genesig.com).
Serum samples from dogs with leptospires
detected in the blood or urine by qPCR or dogs
suspected of being infected with leptospirosis
were tested by microscopic agglutination test
(MAT) for titres to 16 Leptospira serogroups.
Results and discussion
Samples from 49 suspected canine cases of
leptospirosis were investigated by qPCR in 2018.
Leptospires were detected in the blood (n=3) and
urine (n=1) of four cases. Serological testing by
MAT of six dogs confirmed or suspected of being
infected with leptospires found evidence of
elevated titres to serogroup Hebdomadis (1:8001:6400). Antibodies to Leptospira borgpetersenii
interrogans serogroup Mini were also detected
but these were interpreted as cross reaction
titres. Antibodies were not detected for any of
the 14 other serogroups tested.

Materials and methods
Blood and urine samples from dogs
suspected as being infected with leptospirosis
were tested by quantitative polymerase chain
reaction (qPCR). DNA extraction and amplification
was performed using the Qiagen QIAamp DSP
Virus Kit and the outer membrane protein lipl32
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These findings confirm the presence of two
previously unrecognised serogroups of
leptospires affecting dogs in Hong Kong.
Commonly used leptospiral vaccines in
Hong Kong do not provide protection against L.
interrogans serogroup Hebdomadis, suggesting a
need to re-evaluate leptospirosis vaccination
protocols locally to include coverage against this
serogroup.
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Introduction
Northern Argentina hosts equine population
live under semi-wild conditions with limited
access to veterinary care. These horse
populations are in contact i) with wildlife animals
considered as reservoir of potential horse
pathogens (eg Capybara, Coatis [1]) and ii) with
potential vectors such as ticks, horse flies and
vampire bats [2]. In this context, the aim of this
study was to evaluate the seroprevalence of
equine trypanosomosis, equine infectious anemia
(EIA) and equine piroplasmosis in a herd of horses
from a farm located in North Argentina.

fixation test (CFT), for EIA by agar gel
immunodiffusion (AGID) and for equine
piroplasmosis by CFT (Theileria equi). The
described diagnostic tests were conducted
following the recommendations of the OIE
terrestrial manual.
Results and discussion
Most of these horses presented regular
health conditions although few of them
presented clinical signs. The presence of
potentials vectors (ticks and horse flies) was
confirmed and a fresh bite of a vampire bat
(Desmodus rotundus) was observed (Fig. 1). The
sero-prevalences were 59 % (30/51) for horse
trypanosomosis, 100 % (51/51) for EIA and 69 %
(35/51) for piroplasmosis. Among these 51 horses,
four were identified as highly seropositive for the
three diseases.

Materials and methods
Serum samples were collected from 51
horses of a farm (surface: 3,000 hectares) located
in Chaco province. Serum samples were tested
for equine trypanosomosis by complement
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The data of this serological study suggest an
important exposure of this herd to equine
trypanosomosis, equine infectious anemia and
equine piroplasmosis illustrating the need for
surveillance programs and control measures. To
our knowledge, this study constitutes the first
report of horses seropositive for equine
trypanosomosis, EIA and equine piroplasmosis.
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Introduction
Campylobacter jejuni and C. coli are the
most leading causes of foodborne infection
worldwide which affects a huge economic burden
in many developed countries. Healthy chickens
are considered as one of the important reservoirs
for human campylobacteriosis. For reducing
number of food-borne pathogens on chicken
carcass, chlorine has been used in almost
processing plants in Japan. However, the
bactericidal effect may not be high due to
existence of organic materials. Therefore,
development of measures for controlling
Campylobacter in processing plants are required.
In this study, we developed a new technology to
reduce the number of campylobacters
contaminated on chicken carcasses. Combination
with sanitizers, vacuum and resonant
ultrasonication together with rotation of the
carcass was used for enhancing decontamination
of the organism.

Materials and methods
Chicken carcasses after evisceration were
immersed in disinfectants, i.e., 0.1%
cetylpiridinium chloride (CPC) or 0.01% sodium
hypochlorite (NaClO), and vacuumed with 0.002
MPa for 10 min at ambient temperature, and then
returned to the atmosphere. The carcass was
then dipped into each sanitizer and treated with
resonate ultrasonication (130 kHz) together with
rotation of the carcass for 15 min. The number of
Campylobacter was determined from the breast
and back skins by a most-probable-number (MPN)
method. Treated skin samples were also
observed by using a scanning electron
microscope (SEM).
Results and discussion
The result showed that this new
decontamination
treatment could significantly reduce
Campylobacter
populations (1-2 log MPN/10g) on chicken carcass.
SEM revealed that the debris attached on skin
surfaces were removed clearly compared to the
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skin before treatment. These results suggested
that the treatment of chicken carcasses by
combination with vacuum and resonant
ultrasonication together with rotation of the
carcass may be useful for decontaminating
campylobacters on chicken skin.
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Introduction
Dirofilariasis by Dirofilaria repens is a
worldwide mosquito-borne zoonosis [1].
Particularly, in European countries it is considered
a re-emerging neglected parasitosis with an
increasing number of cases in the last decades
[2]. The dog represents the natural host and
reservoir of the parasite, consequently, the
identification of infected animals play a key role
in prevention strategies for human dirofilariasis.
Our study describes the molecular detection of
D. repens DNA in biological samples using a Loop
mediated isothermal amplification (LAMP)
approach [3].

to D. repens. The limit of detection between
methods was also investigated using serial
dilutions of target gene sequence.
Results and discussion
The LAMP assay confirmed the presence of
the parasite DNA from all the D. repens positive
samples without amplification signals from the
other specimens. The lower limit of detection of
the LAMP assay was 50 copy of target per μl.
Currently, PCR, serological assays and
morphologic analysis of microfilariae are used to
diagnose the D. repens infection; however, these
tools are time-consuming and they require highly
specialized laboratories. The here described
assay represents the first lamp protocol for the
detection of D. repens DNA. It results highly
sensitive, with a detectable amplification product
from 0.15 fg of template and it can be performed
in about 40 minutes, with a faster outcome than
PCR; LAMP assay might be performed in areas
where this emerging parasitosis is endemic, and
whenever expensive equipment or specialized
personnel lacks.

Materials and methods
The primers target the Cytochrome-oxidase
subunit I (COI) gene and the reaction is performed
at 65°c for 40 minutes using a real time PCR
instrument. A total of 80 canine blood samples
and 146 pools of Culicidae mosquitoes were
investigated by LAMP assay. All biological
samples were previously checked for the
presence of Onchocercidae by PCR [4] and further
nucleotide sequencing. Of them, thirty of canine
blood samples (30/80) and twenty-four
mosquitoes pools (24/146) were found positive
[198]
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Introduction
The Food and Agriculture Organization of
the United Nations (FAO) is committed to building
strong and effective veterinary care, disease
diagnosis, and disease control to support the
food supply infrastructure internationally, in part
through assisting veterinary laboratories and their
national partners in identifying gaps in veterinary
laboratory functionality and in supporting
laboratory capacity-building on a global level. In
support of this goal, in 2010 the FAO developed
a laboratory assessment approach targeting
veterinary laboratories. The approach, named the
Laboratory Mapping Tool (LMT) promoted the
use of standardized laboratory assessments in
order to identify and monitor gaps in laboratory
capacity and functionality, and ultimately to
assist decision-makers in better defining the
targets and mechanisms for both local and global
laboratory capability and capacity-building. The
goal of the LMT-Safety Module (LMT-S) presented
here was to develop a standardized laboratory
assessment tool for a more detailed evaluation
of the current and ongoing status of laboratory

safety, including chemical and radiation safety,
and with a strong focus on biosafety and
biosecurity in veterinary laboratories.
Materials and methods
The LMT-S questionnaire is formatted into 4
safety and biosecurity areas containing 20 related
categories and 98 subcategories which define
specific management activities, laboratory
practices, facility and equipment resources, and
personal protective equipment (PPE) use.
Results and discussion
Of the 34 laboratories participating in the
pilot use of the LMT-S, 17 were located in
geopolitical region A and 17 in region B. A total of
19 (region A = 4, region B = 15) countries
participated in the evaluation and use of the
LMT-S during calendar years 2015 through 2017.
The average score for region A laboratories was
41.3% (+ 14.2, range 13-64%) and for region B was
28.1% (+ 17.7, range 3-74%) (Table 1: Summary
Scores from initial LMT-S assessments). Overall,
administrative activities (i.e. safety and biosecurity
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controls) which are defined by laboratory policies
and high level laboratory management (e.g.
designation of safety and security officers,
personnel health and safety programs, training
and competency programs, etc.), and appropriate
engineering controls (e.g. containment of fire,
chemical, and electrical hazards; facility design;
biosafety cabinet placement and certifications;
etc.) were the predominant areas of weakness in
both regions.
The LMT-S was specifically developed with the
goal of ascertaining and improving the level of
laboratory safety and biosecurity in support of
global disease detection and response capacitybuilding. The LMT-S has been demonstrated
during pilot testing to be an accessible
multipurpose tool for documenting and
improving laboratory safety and biosecurity. The
LMT-S has the added benefit of generating safety
and biosecurity awareness and providing related
training opportunities outside of the formal
assessment process.

Table 1. Summary Scores from initial LMT-S
Region A
Region B
(n = 17
(n = 17
laboratories)
laboratories)
Overall Lab 41.3 (+ 14.2);
28.1 (+ 17.7);
Safety &
range 13-64%
range 3-77%
Biosecurity
Administrativ 38.1 (+ 2.6);
21.1 (+ 16.1);
e Controls range 18-56%
range 0-56%
Operational 48.1 (+ 7.8);
32.7 (+ 18.9);
Controls
range 19-71%
range 16-87%
Engineering 35.2 (+ 18.6);
20.9 (+ 16.9);
Controls
range 6-60%
range 0-68%
PPE
50.6 (+ 7.0);
42.4 (+ 25.7);
range 17-75%
range 6-77%
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Introduction
Thailand currently has a rabies outbreak
crisis, with 17 human deaths during 2018.
Approximately 1,400 dog samples were found to
be rabies positive as well as some cat and
livestock animal samples. The case of a 14month-old girl bitten 117 times by a pack of stray
dogs was reported recently in Doi Saket district,
Chiang Mai, Thailand. Many sectors were involved
in this dog bite case, which should be used as a
case study in the approach toward human health,
humane stray dog management and rabies
control [1].

community leaders, a hospital director, expert
clinicians, NGOs and the news media.
Results and discussion
A total of 35 participants from different
sectors involved in rabies control were invited to
the one health seminar. The local livestock
officials managed the capture rather than cull
stray dog packs for rabies vaccination and
sterilization. Over 40 stray dogs were captured
and moved to a local NGO shelter. Two of those
dogs that bit the child were kept for a 10 days
observation period according to rabies control
guidelines. The news media played an important
role in this case. Although news reports were
sometimes inaccurate, they still monitored and
followed the case effectively. According to a
rabies expert, the patient was over treated with a
post exposure prophylaxis for rabies. Monitoring
antibody to rabies vaccine was performed in 2
dogs, and one of them had 2.7 EU/ml, while the
other had undetectable levels. All of the seminar
participants understood one health, in that this
case not only involved livestock officials in

Materials and methods
The management of this case was
performed in 2 ways. (1) Laboratory test: sera
from 2 stray dogs were collected. The sero-titer
was determined by using the Cost Effective Easy
competitive ELISA (CEE-cELISA). (2) One health
approach: The one health seminar was held at
the AMS Clinical Service Center and the
participants comprised government sectors,
including chief of the district, livestock officers,
[202]

management of stray dogs and clinicians in
patient treatment, but also engagement with the
community, NGOs and news media in working
together to solve the problems. The guidelines
for rabies vaccination in pre and post exposure
prophylaxis before and after a dog bite,
respectively, should be updated, as in infographic
protocol, and distributed to emergency
departments in hospitals. Using a laboratory assay
will enhance effectiveness in management and
treatment. This case study offers a model with a
one health approach in management of dog bites
and rabies control nationwide.
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Introduction
West Nile (WNV) and Usutu (USUV) viruses
are two antigenically, genetically and
epidemiologically related flaviviruses. WNV and
USUV activity has been increasing in Europe,
showing overlapping geographical distribution
and similar emergence patterns. Both viruses are
known to affect mainly avian hosts but can
incidentally infect humans and horses, possibly
leading to neuro-invasive disease in these two
dead-end hosts. Differentiation of WNV and USUV
infections is challenging [1] and multiplex or highthroughput diagnostic techniques have been
recently developed to tackle this issue [2].

Materials and methods
Animals suspected to be infected with WNV
or USUV (behavior disorders, lack of vigilance or
locomotion defects; cluster of acute deaths in
targeted birds by the SAGIR and AFVPZ networks)
were subjected to screening and confirmatory
WNV/USUV diagnostic assays: ELISA, MIA and virus
neutralization assays for equids [1, 2], rtRT-PCR
mostly for birds.
Results and discussion
According to the recent increase of WNV
activity in Europe observed by ECDC
(https://ecdc.europa.eu/en/west-nile-
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fever/surveillance-and-disease-data/diseasedata-ecdc),
France has reported an increased frequency
of WNV and USUV epizootics in July-October
2018. A total of 13 and 4 WNV neuro-invasive
infections were confirmed in horses and wild
birds (Accipitriformes and Strigiformes)
respectively, spanning five departments
bordering the Mediterranean area. Comparatively,
USUV infections in wild and captive birds (wild
Turdidae and captive Strigidae) have been
identified in much more departments (46 in
2018). WNV and USUV emergence and spatiotemporal distribution in France will be presented
and hypothesis on environmental and virological
drivers of their diffusion will be given.
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Introduction
The Bacillus cereus group is comprised of
Gram-positive, rod-shaped, spore-forming aerobic
telluric bacteria, closely related, whose
discrimination is difficult probably because they
have common evolutionary relationships among
group members [1].
This group of the genus Bacillus currently include:
B.cereus sensu stricto; B.thuringiensis; B.anthracis;
B.mycoides
and
B.pseudomycoides;
B.weihenstephanensis;
B.toyonensis,
B.wiedmannii and, finally, B.cytotoxicus [1].
Overall, these microorganisms have an important
impact on human health, agriculture and the
food industry [2]. Chromosomes exhibit a high
level of similarity, questioning the speciation of
the group members [2]. B. anthracis, is the
causative agent of anthrax and is highly relevant
to human and animal health. Rapid detection
of B. anthracis may be challenging because of its
high genetic similarity to other species of the B.
cereus group and the difficulties of phenotypic

differentiation of B. cereus group members. In this
study, the proteomic approach was used to study
and discriminate members of this important
group of bacteria.
Materials and methods
A total of 35 Bacillus cereus group strains
analyzed this study were isolated from food of
animal origin; the B.anthracis strains understudy,
belong to the collection of the Anthrax Reference
Institute of Italy (Ce.R.N.A.) (Table 1). For the
inactivation of vegetative cells and spores of
Bacillus species, was used a trifluoroacetic acid
inactivation protocol [3].
Briefly, using a 10 μl loops, the bacterial
colonies were transferred into a tube containing
1 ml of 80% TFA, resuspended and incubated for
30 minutes at room temperature. Subsequently,
a 1:2 dilution in dd H2O was prepared. Thus, 1 μl
of this mixture was applied onto a 96-well steel
target plate (Bruker Daltonics, Germany). After
drying, the sample spots were overlaid with 1 μl
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Table 1. List of the analyzed strains

of matrix solution, α-cyano-4-hydroxycynnamic
acid (HCCA) 10 mg/ml.
The mass spectra were generated using Microflex
LT/SH™ (Bruker Daltonics, Germany), which was
operated in linear positive mode covering the
molecular weight range of 2,000 to 20,000 Da. For
each strain, a total of 18 spectra were obtained.
The data were processed by MBT Compass
4.1.70.20 software and the spectra were
compared with reference database MBT Compass
library v 7.0.0.0 and in-house database for
bacterial identification.
Results and discussion
The mass spectra of these species resulted
to be differentiable on the basis of their overall
peak number, consistent for each Bacillus cereus
group species. The presence of potential specific
biomarkers in each species was determined (Figure
1).
The identification of these microorganisms
by MALDI-TOF MS can be very useful for an
improved discrimination of very similar species.
Of course enhanced databases and identification
algorithms are needed, based on the analysis of
a larger number of samples.

Figure 1. Comparison of protein spectra of the
Bacillus cereus group strains analyzed in this
study
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The United States of America has a large
and diverse animal agricultural production
system. In addition there are 325 million people
that immensely enjoy and oversee care for their
companion animals. Veterinary practitioners
working in either arena, depend upon a
combination of in-house, state, federal or private
laboratories for diagnostic data. Most of the 50
states have full service state-affiliated animal
health diagnostic laboratories associated with
universities or state government agencies. For
example, of the 60 current AAVLD accredited
main and branch laboratories, approximately
85% are affiliated with universities, and 15% are
operated by state governmental agencies. The
larger and more diverse laboratories are typically
found within states that have significant
production animal agriculture industries.
The AAVLD was established in 1957 and is a
nonprofit professional organization comprised of
individual members working within the broad
realm of veterinary diagnostic laboratory
sciences. They represent a variety of professional
disciplines including pathology, microbiology,
toxicology, molecular biology, information

technology, epidemiology, and quality system
and business management.
The AAVLD promotes continuous
improvement and public awareness of veterinary
diagnostic laboratories by advancing the
discipline of veterinary diagnostic laboratory
science. The AAVLD provides avenues for
education, communication, peer-reviewed
publication, collaboration, outreach, and
laboratory accreditation. Its core values include
continuous improvement, engagement of
members,
effective
communication,
collaboration and support of the One Health (the
health of the planet’s animals, people and
environment are intricately interconnected).
In support of these goals the AAVLD
conducts an in depth multidisciplinary annual
meeting, encourages regional diagnostician
collaborations, provides a format for lab
diagnostician discussions via electronic list-serve
means, publishes the Journal of Veterinary
Diagnostic Investigation (JVDI), and offers a
voluntary
mechanism
for
laboratory
accreditation. The AAVLD has operated the
world’s oldest ongoing laboratory accreditation
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system, first establishing standards in 1967 with
the first labs obtaining accreditation in 1969. In
2002, the AAVLD accreditation committee
converted its former accreditation process to
comply with the internationally recognized ISO
17025 standard for testing and calibration
laboratories. The AAVLD accreditation committee
performs their work independently from the
AAVLD governing body and is financially
independent. The accreditation committee
evaluates state public animal health diagnostic
laboratories against the standard and then
determines accreditation status. There are
currently 60 laboratories accredited (main and
branch sites) in the USA.
In 2001, leaders of the AAVLD signed a
memorandum of understanding (MOU) with the
USDA National Veterinary Services Laboratory
(APHIS MOU No. 02-9419-577 MU). The MOU
expressed mutual desire by the state laboratories
and the federal laboratory system to work
together to develop a national strategy to ensure
animal health diagnostic laboratory services.
Among the first action items stemming from that
agreement was the establishment of the National
Animal Health Laboratory Network (NAHLN). The
NAHLN is a state – federal partnership designed
to enhance capacity, proficiency, sustainability,
and oversight of this critical public service.
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Introduction
Microfluidics based on inertia principle has
been introduced for a cell sorting over the past
decade. However, this approach possibly results
in cellular damage and cell death due to a strong
hydrodynamic force. In addition, the magnitude
of shear and extensional stresses [1] and
exposure time [2] are the main factors of the cell
death.
In this work, we investigate the change of
white blood cells (WBCs) after flowing through
the setup of contraction-expansion microchannel
array (CEA) that was designed to sort cells in the
range between 5-20 µm. The setup consists of
two main parts: the feeding and CEA parts (Fig.1).
To investigate the cellular damage, Trypan Blue
(TB), Scanning electron microscopy (SEM) and
Wright’s stain (WS) were implemented to
examine cell viability, cell morphology and
intracellular structures.

Materials and methods
WBCs was loaded in 5ml syringe and fed by
the syringe pump. The 20G needle was
connected to a 15 cm tube, introducing WBCs to
the CEA. The CEA consisted of the square channel
of 50 μm connecting to the CEA chamber with
the width of 500 μm. There were two
experiments to examine (1) the feeding system at
0.3, 1, 5 and 8 ml/min, and (2) the total setup of
CEA at 0.3 and 0.24 ml/min in the main and
secondary chamber, respectively. This flow
condition is an optimal condition from our
previous study.
Canine WBCs at 1×107 cells/ml were used as
a model. For TB, 300 cells were counted for three
sets with three independent experiments. For
WS, 100 cells were counted for ten sets. For SEM,
6 images were taken for eight sets.
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Results and discussion
For the feeding system, increasing flow rates
of 1, 5 and 8 ml/min did not affect cell viability.
From SEM (Fig.2), normal cells were decreased to
74 and 62% at 1 and 8 ml/min (87% for control).
From WS (Fig.2), normal cells were decreased to
95, 94, 91 and 89% at 0.3, 1, 5 and 8 ml/min,
respectively (97% for control). This suggested that
the feeding system had no effect on cell viability
but slightly affected on cell morphology and
intracellular structures.
For the total setup of CEA, cell viability was
slightly reduced from the control around 7%.
From SEM and WS, normal cells were decreased
by 19% and 14% comparing to the control. This
concludes that the CEA setup possibly causes
cell death comparing to the feeding system. In
addition to the cellular damage, it also occurred
more in the CEA. Therefore, the examination of
cell viability and damage should be conducted
alongside the sorting experiments for good
interpretation of laboratory results.

Figure 1. Schematic drawing of the feeding
system and the contraction-expansion array
(CEA).

Figure 2. Images of cells from SEM (top) and
Wright’s stain (bottom) experiments after flowing
through the feeding system.
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Introduction
Thailand currently has a rabies outbreak
crisis, with 17 human deaths last year, and
approximately 1,400 dog samples as well as
some cat and livestock animal samples were
found to be rabies positive [1]. Although no
treatment can cure rabies, it can be prevented by
vaccination. Therefore, measurement of antirabies antibody to evaluate rabies vaccination is
very important in order to ensure an adequate
protective antibody level after human
immunization, and seroprevalence in vaccinated
dogs.

(mAb) clone 1-46-12, which recognized a
conformation epitope of rabies G protein. This
mAb competed with the anti-rabies antibody in
serum samples in binding to rabies commercial
vaccine antigen that was coated to the ELISA
plate [2]. The sero-titer
measured by the CEE-cELISA was compared with
the gold standard; rapid fluorescent focus
inhibition test (RFFIT).
Results and Discussion
The sero-titer measured by the CEE-cELISA
and RFFIT showed a very strong correlation with
the R-value of 0.958 and 0.931 in humans and
dogs, respectively. These correlations could
detected antibody in sera of humans and dogs at
up to 100 IU/ml and 10 IU/ml, respectively. The
test was found 100% specificity and 96%
sensitivity.
This CEE-cELISA is 3-5 times cheaper than
the RFFIT. It is simple to use, rapid, and offers an

Materials and methods
Serum samples were collected from 62
stray dogs in Mae Guang Dam, and 182 veterinary
students from the Faculty of Veterinary Sciences,
Chiang Mai University, Thailand. The CEE-cELISA
was developed for monitoring anti rabies
antibody by using the monoclonal antibody
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alternative assay for evaluating mass rabies
vaccination at very low cost as well as detecting
rabies antibodies in sera in the same test; in not
only humans, but also other animal species. This
test is suitable for Thailand, where humans and
livestock animals live together, which gives rise to
outbreaks or spread of rabies.
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Introduction
High-throughput screening is very important
for many biological applications such as drug test
and disease detection [1]. Among various
techniques, the method for trapping and
immobilizing cells or cell spheroids in a microwell
array before adding stimulation chemicals is a
promising approach [2]. However, using these
technologies to their full potential is hindered by
the inability to seed the cells within the
microwells uniformly with high yield and
reproducibility. It relies on the speed of a cell,
which should be low enough to pull itself to
approach the flow circulation around the
microwells.
In this study, we propose a new trapping
scheme and demonstrate its trapping efficacy
with the experiments. The new scheme starts
with the full entrapment of cells inside the
microwells at extremely low flow rate. After that,
the flow rate is increased to generate significant
flow recirculation allowing strong hydrodynamic
forces to push the cells out from the microwell.

At suitable conditions, the single or double cells
could be remained inside the microwells.
Materials and methods
The device consists of an array of equilateral
triangular microwells on the bottom surface of
microchannel, with a side-length of 600 µm and
depth of 300 µm. It was made of PDMS with a
conventional soft-lithography technique.
In experiments, 150 µm of the polystyrene beads
and 120 µm of mouse embryonic stem cell
spheroids mixed with PBS solution and cell
culture media were introduced at the flow rate
of 10 ml/hr in order to fully entrap cells inside
the microwells. After that, the higher flow rate
was applied in order to detrap particles until a
single particle was remained (Fig.1).
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Results and discussion
The results showed that, after low flow rate
was applied, multiple beads were trapped inside
each microwell. Increasing to higher flow rate,
those beads close to the leading edge of
microwell was detrapped except the particle at
the apex of microwell. The statistics showed that
the single trapping efficacy was 84 ± 5% at the
flow rate of 500 ml/hr at 60 s (Fig.2). This might
be the result of the streamwise vortices that help
aligning the entrapped bead at the middle of the
microwell, while the extremely strong vortices
may create the flow fluctuation causing of the
detrapping of beads.
For cell spheroids entrapment in Fig.2, the single
cell trapping was hardly occurred. Most cell
spheroids attached to the other and remained in
the wells even at flow rate of 700 ml/hr. It
implied that the cell properties such as
membrane adhesiveness might play an important
role to the achievement of the proposed
approach as well as the opportunity for single
cell entrapment.
At the flow rate of 900 ml/hr, when some cell
spheroids started to be pulled out, the device
was ended up swelling and breaking due to high
pressure generated inside the microchannel.
Therefore, the new design of microchip, including
pillar and strongly bonded surface area, should
be conducted for the further study.

Figure 1. The filling and dragging approach to
seed the single cell in a microwell array.

Figure 2. The number of occupied microwell
(ratio to total microwell) in experiments for
single-polystyrene-bead entrapment at two flow
rates. Small inset shows taken images from cell
experiments.
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HIPRA is an animal heatlh company focused
on prevention. Our vision is to be the world
reference, with differential products.
80% of our business is the development of
vaccines and we have our own range of diagnostic
kits.
HIPRA has 38 subsidiaries around the world, 2
production plants, 3 different R&D facilities and
10 diagnostic centres which give us great
expertise in the interpretation of our kits.
16% of HIPRA staff and 10% of our revenues are
dedicated to R&D.
Our facilities, located in Europe, cover
2500m2 in HIPRA HQ alone. Our philosophy is to
do everything by ourselves: from designing and
developing...to manufacturing and selling.
Today, HIPRA has 1700 people worldwide.
This chart shows how important our expansion
has been and how relevant R&D is in the
organization.
In HIPRA we believe in the combination of
diagnosis and prevention and we have a full range
of ELISA diagnostic kits, for most species.
All our kits are designed to grant the
robustness, easy use and interpretation of the
results. That is why all of them can be used with
the same washing solution and have strip plates.

All our avian kits can be used with a
common sample diluent, making its handling,
user-friendly.
Moreover, HIPRASOFT, our support software
allows users to build useful reports for results
interpretation.
In the case of bovine kits, most of them
have been adapted to sera, individual and bulk
tank milk samples in order to optimize herd
monitoring.
In HIPRA we are commited to the control and
eradication of the most relevant infectious
diseases.
In the case of Neospora, for instance, we are
promoting its prevention through diagnosis and
biosecurity measures.
CIVTEST SUIS is the line of ELISA kits for
detection of antibodies against the most typical
common pathogens in swine samples, including
Aujeszky’s disease virus, APP, Influenza, Hog
Cholera, Erysipelas and PRRS.
The most differential product we offer is our
kit for antibodies against Mhyo, which has been
proven to show excellent sensitivity and
specificity by International scientific literature.
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Some of our kits are validated for oral fluid
samples offering faster and cheaper ways to
monitor the health status of farm animals.

Our aim is to keep on releasing innovative
products onto the market like the ones we have
in our pipeline.
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Introduction
Retinaldehyde (retinal) is one of the natural
precursors of retinoic acid, which exerts the
biological retinoid effects. Unfortunately,
topically applied retinal is still irritative to skin.
Therefore, the aim is to eliminate this doserelated side effect and the instability of the
chemical by developing a topical nanoparticulate
controlled-release drug delivery system as
proretinal nanoparticles (PRN), which releases
retinal continuously to prevent skin irritaion [1].
The hair follicles represent an entry port into the
skin and storage reservoir for particulate
substances [2] and are involved with some
retinoid-responsive hair diseases. To exploit as a
selective target of retinoid treatment, follicular
penetration depths (FPD) should be considered.
Nevertheless, the journey of the particles on skin,
together with their location are unknown.
Therefore, the aim of the present study was to
investigate FPD behavior of topically applied PRN
regarding density of hair follicles of rat skin.

Materials and methods
The study was performed on 9 Wistar rat
(Rattus norvegicus domesticus) aged 14-wk-old.
PRN was labeled with 5(6)-carboxytetrarhodamine (rhodamine-labelled PRN). The
20 µL per cm2 of the labeled PRN was applied,
distributed homogeneously in circular motion of
massage to the well-demarcated skin areas and
incubated following the indicated penetration
times as 3 h, 6 h and 24 h. Skin biopsies at each
timepoints were excised using 8-mm punch
biopsy and cryosectioned into 10 µm thickness.
The tissue sections were stained with
monoclonal mouse anti-pan cytokeratin antibody
then incubated
with FITC conjugated goat anti-mouse IgG
antibody (for epithelium) and counterstained
with DAPI (for nucleus). Hair follicles of untreated
skin were also observed as control.
The epidermis and hair follicles were
examined
with confocal laser scanning microscopy (CLSM;
FV3000) at excitation wavelengths of 350, 488
and 555 nm (100x). FPD were measured (FV30S-
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SW software). The average of FPD was
determined in 30 hair follicles for each time
sampling. The differences
between the groups were studied (One-way
ANOVA, p < 0.05, GraphPad).
Results and discussion
The images from the CLSM clearly showed
accumulation of rhodamine-labelled PRN along
the epidermis and hair follicles (Fig.1) post single
application. The average FPD of PRN were
234±85, 173±64 and 224±82 µm for 3, 6 and 12
h respectively (Fig. 2). There were no significant
(p>0.05) difference among three timepoints.
Since the FPD of PRN have not been depended
on the time after application. Therefore, particles
can penetrate down, and the effect of PRN
should take place immediately after the particles
reaching the desirable site and might be able to
increase the bioavailability of retinal in the skin.
Consistent with previous in vitro sebum release
[1] and its lipophilicity properties of retinal, the
concentration of retinal delivered into the
follicles from PRN can be spread out in this
microenvironment
effectively and depleted via sebum flow and
active hair growth as the eliminated way of
nanoparticles from hair follicles.

Figure 1. CSLM images of FPD and skin
distribution of rhodamine-labelled PRN. A) FPD of
PRN after 6 h incubation, inset showed in both xy planes while 2a & 3a insets depicted x-z-axis
locating PRN in the hair follicle. (B) Distribution of
PRN on the epidermis, in hair follicle at 12 h and
occasionally in hair bulb. (C-D) Distribution of
rhodamine-labelled PRN after 3h and 12 h.

Figure 2. The graph summarized the FPD of PRN
at different timepoints.
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Introduction
There was a dramatic increase in pathogenic
bacteria in Thailand. The Matrix-assisted laser
desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF MS) has recently been
utilized as a rapid, accurate, high-throughput and
cost-effective technique that serve as an
alternative for clinical diagnosis and
microbiological research. The MALDI-TOF MS
widely use in human. Hence, we apply to use in
animal as an alternative diagnosis technique in
animal and construct our custom library of the
pathogenic bacteria in Thailand. Furthermore, the
identification of antimicrobial resistance (AMR)
profiles is great importance for better treatment
choice for reducing an AMR in animal herds. The
aims of this study were identified the pathogenic
bacteria in animal farm through MALDI-TOF MS
and characterized their AMR profiles to keep both
data to develop a custom library of Vet Products
Research and Innovation Center (VRI).

Materials and methods
All pathogenic sample was screened from
National Institute of Animal Health (NIAH),
Thailand. Genus level and Species level of
identification were performed by MALDI-TOF MS
and susceptibility profiles were determined using
disc diffusion method.
Results and discussion
Our results show 285 bacterial isolates
belonging to 16 species within 11 genera that
matched with the Bruker database in genus and
species levels but none of our results is match in
strain level that unexpected is not report before.
We did not surprise in our results because
different location is different bacterial strains. The
bacterial strains in Thailand has not been update
in Bruker database. As already mentioned, these
are our reason to construct our local reference
database in Thailand (VRI library). Establishing a
domestic database is the most effective way to
improve the identification efficiency using a
MALDI-TOF MS system. We have collected the
identification and susceptibility profiles since we
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started to collaborate with Dr. Sittiruk Roytrakul
in 2017. The database of both results are
important. These will help to choose the suitable
and correct treatment for all pathogenic bacteria
in animal and it could reduce the problem of
Multi Drug Resistance (MDR) in the future. In the
conclusion, MALDI-TOF MS is a worthy and rapid
diagnosis tool. MALDI-TOF MS could enable the
tracking of all pathogenic bacteria during
outbreaks and provide benefits with regard to
medical prevention and the treatment.
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Introduction
Porcine reproductive and respiratory syndrome
(PRRS) is one of the most economically significant
diseases of swine industry worldwide. It causes
reproductive syndrome in sows and respiratory
syndrome with poor growth performance in growing
pigs. PRRS virus is an enveloped, single-stranded
positive-sense RNA virus belonging to the family of
Arteriviridae, and the genus of Porartevirus. The
genome of PRRSV is approximately 15 kb in length
and consists of 10 open reading frames (ORFs).
Among the genome, ORF5, encoding glycoprotein
protein 5 (GP5), is the most variable region, thus it is
majorly used for phylogenetic analysis. PRRSV is
divided into two distinct genotypes, the European
type (type 1) and the North American type (type 2).
In Taiwan, the first outbreak of PRRS was recorded
in 1991. Although genetic diversity and evolution of
PRRSV in Taiwan has been investigated in different
phases, persistently monitoring the virus is
necessary before the disease could be effectively
controlled.

Materials and methods
1. Collect clinical samples including lung and
serum from different swine farms that
experienced outbreaks of PRRS since 2014
in Taiwan.
2. Isolate the filed PRRSV strain in MARC-145
cells, RNA extraction, RT-PCR, cloning, and
sequencing.
3. Phylogenetic analysis of the ORF5 gene and
the encoding GP5 protein.
Results and discussion
Based on the phylogenetic analysis of 55
positive clinical samples between 2014 to 2018
in Taiwan, all field strains belong to North
American genotype and form their own lineages
in the phylogenetic tree of OFR5. In addition, the
field strains show significant difference from the
modified-live virus vaccine strains, especially in
the immunodominant epitopes and the Nglycosylation sites. In summary of the present
study, PRRS viruses in Taiwan have recently
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developed genetic characteristics geographically
distinct from currently prevalent global PRRS
viruses and commercial modified-live virus
vaccines.

Figure 2. Comparing the amino acid sequences
of GP5 between Taiwanese field PRRSV strains
and commercial modified-live virus vaccines.

Figure 1. Phylogenetic analysis of the ORF5 gene
of PRRSV.
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Introduction
Streptococcus Suis (S. suis) is an important
pathogen in pigs; this agent causes a wide variety
of disorders, among which are included
meningitis, endocarditis, septic shock,
pneumonia, and arthritis. Of the 35 existing
SeroTypes (ST), serotype 2 is that which is most
frequently isolated from sick pigs; in addition, this
serotype possesses zoonotic potential [1]. Due to
that this organism can cause severe and costly
health problems in pigs and because humans
who work with infected animals are at risk, the
use and implementation of a reliable, fast,
sensitive, and specific diagnosis is necessary for its
detection and control. We carried out the
diagnosis of S. suis in samples of different porcine
tissues from pigs deriving from Mexican farms by
(PCR-gdh) [2, 3].

each organ, performed DNA extraction, and later
conducted PCR-gdh ,the product size was 688 pb.
Results
We performed sample-taking on pigs from
Mexican farms and processed 29 samples (11
lungs, 13 tonsils, 3 hearts, 2 brains), obtaining four
samples that were positive for S. suis with a size
of 688 pb, obtaining 2 from lung; 1 from heart,
and 1 from tonsil. In Image I, we may observe the
gels with samples that were positive.
Discussion and conclusion:
Currently, the diagnosis of S. Sui is based on
clinical criteria, isolation of the bacterium, and on
the results of biochemical tests, for its later
serotypification; these methods are laborious and
the results can be ambiguous or inconclusive. In
the present work, we standardized the PCR-gdh
gene technique directly from the animal tissues,
the methodology proposed is useful for
conducting a reliable diagnosis of S. suis.

Materials and Methods
We worked with 29 samples of organs from
animals; these samples were collected on
Mexican farms. We obtained 1 cm³ of tissue for
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Image 1. Electrophoresis in agarose gel at 1.5%
stained with Gel Red. One may observe the bands
corresponding to the amplification products of
the gdh gene of S. suis, with a product size of 688
pb.
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Introduction
Porcine pleuropneumonia is a disease
caused by Actinobacillus pleuropneumoniae
(App) with high economic impact worldwide
[1,2,]. In the present work, we carried out the PCR
technique for the purpose of finding App-positive
samples.

Results and Discussion
In Figure 1, the result is depicted of the
standardization of PCR technique with serotype
1, while Figure 2 shows the results of the
detection of the initiator of App 417 pb in tonsil,
lung, and heart tissues.
In the present work, we standardized the
direct PCR technique on tissues to detect
Actinobacillus pleuropneumoniae. As positive
controls, we utilized serotypes 1, 3, and 51,
isolated and identified (Figure 1). The use of
different organs, such as lungs, heart, and tonsils,
among others, can be useful for the detection of
diseased pigs. The PCR technique for the
detection of App developed based on
amplification of the omlA1 gene demonstrate to
be useful for confirmation of pigs that were
carriers of the bacterium from different tissue
samples (Figure 2). We provide information on the
management of the information available in
reference to the causal agent of porcine
pleuropneumonia, the epidemiology of the
disease, and the factors necessary to guarantee a
good diagnosis, for rendering possible the
eradication of this serious disease.2,3

Materials and Methods
We worked with samples of organs such as
tonsils, heart, and lung, collected from animals
on farms in different parts of the Mexican
Republic. We obtained 1 cm³ of tissue for each
organ. DNA extraction was performed utilizing a
Wizard® Plus SV Minipreprs DNA Purification
System kit, and later, we conducted PCR to
identify the positive samples according to the size
of the product, which was 417 pb. We employed
reference strains for App serotypes 1, 3, and 5 as
positive controls.
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Introduction
As widely known, there are two main
genotypes of PRRS virus, which may circulate
concurrently or either one of them prevail in a
particular geographical area: genotype I and II.
The predominant genotype of PRRSV in the Asian
pig-producing countries is type II. The highly
pathogenic strain (HP-PRRS) that has been
spreading in the Southeast region since it
emerged in China in 2006, has been taken into
account in this study.
In order to demonstrate the suitability of
CIVTEST® SUIS PRRS A/S indirect ELISA kit to
detect specific antibodies against HP-PRRS, serum
samples were withdrawn at different time-points
from piglets challenged with this strain. All
samples were analysed with the kit.

Results and discussion
The results of IRPC obtained from each serum
sample have been tabulated next:
All the piglets included in the study were
seronegative at the beginning of the study. 50%
of the animals were seropositive on day 10 postinfection and all animals (100%) were
seropositive on day 14 post-infection.
The results obtained were totally in
agreement with those expected as the suitability
of CIVTEST® SUIS PRRS A/S to detect specific
antibodies against the Highly Pathogenic
genotype II strain (HP-PRRS) was proven.

Materials and methods
The tested sera belong to eight 3-weeks of
age unvaccinated piglets that had been
challenged with highly virulent genotype II strain.
Blood samples were taken on days 0, 3, 7, 10, 14
and 21 post-infection and antibody level
determined by using CIVTEST® SUIS PRRS A/S.
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Table 1. IRPC results obtained for each sample
at the different time-points post infection. The
cut-off value of the kit is (≥ 20 positive and < 20
negative)

Figure 1. Kinetics of antibodies (IRPC) after
challenge measured using CIVTEST SUIS
PRRS A/S.
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Introduction
PRRSV is a major source of economic losses
in pigs, causing reproductive failure in sows and
respiratory disease in piglets. Serological diagnosis
are considered a reliable tool with good
specificity and sensitivity for herd monitoring.
The objective of the study is to compare
CIVTEST® SUIS PRRS A/S with another commercial
indirect ELISA (ELISA-I) and with the known
expected results.
In order to demonstrate the suitability of
CIVTEST® SUIS PRRS A/S indirect ELISA kit to
detect specific antibodies against HP-PRRS, serum
samples were withdrawn at different time-points
from piglets challenged with this strain. All
samples were analysed with the kit.

Results and discussion
The results of Sensitivity and Specificity of
CIVTEST compared with the known results are
shown in
Table I:

All known negative sera showed IPRC values
lower than 20 (below cut-off) so the Specificity of
CIVTEST is 100%.
Regarding the known positive sera, all
except one showed IRPC values ≥ 20 when
tested. The Sensitivity of CIVTEST is 97.2%.
The results obtained with the three batches
of the kit were qualitatively equal and so was the
result obtained with the ELISA-I kit.

Materials and methods
The study analyses 41 reference sera from
GD (Netherlands) including negative and positive
sera (vaccinated or infected) with known
reactivity to the different genotypes of the PRRS
Virus.
3 batches of CIVTEST® and 1 batch of ELISAI were used in the study.
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The results obtained with both kits for all
sera except one were in agreement with those
expected. For this serum, both kits scored
negative probably because the serum sample
was taken in the acute phase of the disease.
The results obtained show 100% of
agreement between both kits.
CIVTEST® shows identical qualitative scores with
all batches, therefore, the reproducibility of the
kit has been proved satisfactory.

Figure 1. Results obtained when testing the same
serum samples with three different batches of
CIVTEST SUIS PRRS A/S.
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Introduction
Antimicrobial agents contribute to the
emergence of antimicrobial resistance (AMR) by
selection of resistant bacteria. For veterinary
medicine, typically most antimicrobial agents are
used for both treatment and as feed additives for
prophylaxis. Recently, antimicrobial agent-free
farms have increased, but whether AMR is
reduced in these farms is unclear.
We previously developed a TaqMan array
card (TAC) that compartmentalizes each sample
into 48 different PCR reactions well and 8
samples can be run simultaneously. Our TAC
included 79 sequence specific PCR targets for
detection of antimicrobial resistance associated
genes of ten important antimicrobial classes used
in human and veterinary medicine. This includes
penicillins, cephalosporins, carbapenems,
fluoroquinolones, macrolides, aminoglycosides,
polymyxins, folate pathway inhibitors,
tetracyclines, and phenicols. In this study, TAC

was used to detect AMR directly in stool samples
to determine the occurrence of AMR across
different farm management systems.
Materials and methods
We studied in three different pig farm
categories including 1) extensive antimicrobial
use for both treatment and as feed additive 2)
limited antimicrobial use for treatment only, and
3) no antimicrobial use. Twenty farms were
enrolled for each category and five stool samples
were randomly collected from healthy 20-25
week old pigs, yielding 100 stool samples from
each category. Two hundred milligrams of stool
underwent DNA extraction and 20 μl was used as
DNA template. The quantification cycle (Ct) cutoff obtained from limit of detection (LOD)
experiments was applied for interpretation
whereby Ct ≤ 32 was positive.
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Results and discussion
Overall, we observed that the number of
resistance genes in extensive antimicrobial use
farms (23.6 ± 4.7) was higher than limited
antimicrobial use farms (18.7 ± 3.8) and no
antimicrobial use farms (18.2 ± 2.9; p<0.05, oneway ANOVA). The percent of resistance genes
positive in extensive antimicrobial use farms was
higher than the other 2 groups for 16 resistance
genes, including blaCTX-M1 group, blaCTX-M9 group, blaVEB,
blaCMY2-LAT, blaDHA, blaOXA-1, gyrA83L-E. coli,
gyrA86I-C. coli, 23S rRNA 2075G-Campylobacter
spp., mphA, aac(3)-IIacde, aac(6’)-Ib, dfrA5-14,
dfrA17, catA1 and floR (p<0.05, Chi-square test).

Findings from our study indicate that the
conventional system of extensive antimicrobial
use influences the occurrence of AMR. Prudent
and appropriate antimicrobial use in livestock is
critical for AMR prevention. TAC is a rapid high
throughput tool which may be useful for large
scale surveillance or monitoring system in
livestock farms.
Acknowledgements
This work was supported by National Institutes of
Health (NIH) grant K24 AI102972 (to E.H.). The
authors thank the staff and farms that
participated in the project for their important
contributions.

[239]

Antibiotic susceptibility of Streptococcus suis strains from Swiss pigs
M. Schneeberger1,*, N. Spoerry Serrano1, and S. Schmitt1
1Institute

for Food Safety and Hygiene, Section of Veterinary Bacteriology, Vetsuisse Faculty, University of Zurich, Zurich,
Switzerland
*Corresponding Author: marianne.schneeberger@vetbakt.uzh.ch

Keywords: antimicrobial resistance, pig, Streptococcus suis

Introduction
Streptococcus (S.) suis is an important
pathogen in pigs and also causes infections in
humans. More and more antibiotic resistant
strains occur. Therefore, to evaluate the Swiss
situation, S. suis strains were gathered, serotyped
and additionally susceptibility patterns were
generated.

erythromycin,
cephalothin,
gentamicin,
enrofloxacin,
spectinomycin,
tilmicosin,
tulathromycin, tiamulin and trimethoprim/
sulfamethoxazole.
Serotyping was performed according to Kerdsin et
al., 2014 [2] with certain modifications.
Results and discussion
In total, 13 different serotypes were
detected, whereby serotype 9 and 6 were the
most frequently detected.
All tested S. suis strains showed low MIC values
to the beta-lactam antibiotics and were
susceptible to penicillin G, ampicillin, ceftiofur,
florfenicol and enrofloxacin according the CLSI
document VET08 [1]. Tetracycline, spectinomycin
and tilmicosin showed high MIC50 and MIC90
values. 80% of the tested strains were resistant
to tetracycline, which is consistent with other
studies [3, 4]. For the other tested antimicrobial
agents, the measured MIC distribution was very
broad.

Materials and methods
During 2014 to 2018 in total 45 clinical
S. suis isolates were collected for further
investigation. The minimal inhibitory
concentration (MIC) was determined by broth
microdilution in H-broth (Merlin diagnostics
GmbH, Germany) using the Micronaut-S livestock
3 susceptibility plate (Merlin diagnostics GmbH,
Germany). The measured isolates were classified
as susceptible or resistant according to clinical
breakpoints specific for S. suis from the Clinical
and Laboratory Standards Institute (CLSI)
document VET08 [1]. If no clinical breakpoints
were available, MIC50 and MIC90 were
calculated. The tested antimicrobial agents were
penicillin G, ampicillin, tetracycline, amoxicillin/
clavulanic acid, florfenicol, ceftiofur,
[240]
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Introduction
Swine influenza virus (SIV) is one of the
important zoonotic pathogens. SIV is contagious
and can spread rapidly in pig farms. Multiple
subtypes of influenza viruses can infect and
reassort in pigs and may contribute a novel
reassortant that can spread and infect other
animal species as well as human [1, 2]. Due to
the impacts of SIV infection to economic and
public health. Rapid detection and determination
of diversity of SIVs are important. This preliminary
study aimed to detect SIVs in pig oral fluid and to
subsequently determine the diversity of SIVs.

chewing the rope. Then, the ropes were
squeezed for oral fluid in sterile plastic bags.
Virus identification:
Oral fluid samples were subjected for
influenza A virus (IAV) identification by realtime
RT-PCR. The positive samples were then
transcripted to cDNA. M gene of the virus was
amplified and sequenced for IAV confirmation
(Table 1).
Table 1. Primers for IAV detection and
sequencing
Primer
M71F
M71R
M72F
M72R

Material and method
Oral Fluid Sample collection:
Preliminary, 5 oral fluid samples were
collected from one commercial farm with history
of endemic SIVs infection. The samples were
collected from influenza-like illness nursery pigs.
To collection oral fluid sample, a cotton ropes
was set on pig pen for 30 minutes for allowing pig
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Sequence (5’-3’)
GGAGCRAAAGCAGGTGATR
TCTGCTCCATAGCCTTWGCYG
CCAGTGARCGAGGACTGC
TGTTGACAAAATGACCAT

Result and discussion
Three samples out of 5 oral fluid samples
were identified as IAV (Ct <36), 1 sample was
suspected (Ct 36-40). Three positive samples
(OF1, OF4, OF5) were selected for M gene
confirmation and sequencing. Unfortunately, only
1 of 3 positive realtime RT-PCR sample (OF4)
showed M gene positivity by conventional PCR. It
should be noted that oral fluid sample could be
contaminated by feed stuff, thus natural inhibitor
in the template should be concerned. In
conclusion, oral fluid sample can be used for the
detection of SIVs. Avoid feed contamination in
oral fluid or swab samples should be concerned
during sample collection.
Table 2. Detection of IAVs by realtime RT-PCR
and conventional PCR
ID
OF1
OF2
OF3
OF4
OF5

Realtime
RT-PCR
Ct-valve
33.36
39.07
32.91
33.24
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Introduction
Swine influenza virus (SIV) can rapidly spread
within the herd and highly contagious to all ages
of pigs. SIV causes mild respiratory signs in pigs
and economic loss due to the delay growth. Pigs
as “mixing vessel” can be infected and support
replication of influenza from several origins
(human, avian, swine) [1]. For example, SIV
reassortant between endemic SIVs and pandemic
H1N1 2009 was recorded [2]. Thus, the concern
of SIV is not only to economic problem but also
to human health. This study aimed to develop an
RT-LAMP assay for rapid, specific and sensitive
detection of SIVs.

RT-LAMP reaction was optimized in a 25µl
final volume containing 10 µM of each internal
and outer primers, 25 µM of each loop primers.
Optimization was carried out with variations of
temperature (60oC, 63oC, and 65oC) for 45
minutes. The 63oC was then used in RT-LAMP
time optimization (30, 40, 50, 60 and 70 minutes).
The sensitivity and specificity of the assay
were determined against 10-fold dilutions of
reference SIV and important swine viruses such as
PRRSV, PEDV, PCV2 and PSV.
Result and Discussion
The schematic of the LAMP primers is shown
in Figure 1. This RT-LAMP assay could be used for
the detection of all SIV subtypes (H1N1, H1N2,
H3N2). In this study, the optimal reaction of RTLAMP was 63oC at 30 minutes. The assay including
loop primers, could enhance the number of
starting points which concordance with lessen
time needed to complete the reaction [5]. In
addition, the use of six primers ensured high
sensitivity and specificity of RT-LAMP

Materials and Methods
The LAMP primers were designed based on
the conserved region of M gene of SIVs. Six
primers consist of 2 internal primers (FIP and BIP),
2 outer primers (F3 and B3) and 2 loop primers
(Loop F and Loop B) were designed using
PrimerExplorer V4.
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amplification (Figure 2), which is similar to
previous reports [3,4].
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Figure 1. The schematic of LAMP primers at target
sequence.

Figure 2. Sensitivity (A) and Specificity test (B)
result by RT-LAMP assay.
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Introduction
Porcine reproductive and respiratory
syndrome virus (PRRSV) causes reproductive
failure in sows and respiratory problems in pigs of
all ages, leading to tremendous economic loss for
the swine industry. PRRSV-2 (Type 2 PRRSV, NA
type) has been detected in many countries with
extensive genetic diversity [1]. In a previous study
[2], 9 lineages and 37 sublineages based on
phylogenetic analysis of 8624 PRRSV-2 ORF5
sequences were proposed as a classification
system for PRRSV-2 [2]. However, the sequences
used for analyses were limited to those in public
databases and it was conducted ten years ago
and not all PRRSV-2 circulating strains in the U.S.
were included. At the Iowa State University
Veterinary Diagnostic Laboratory (ISU VDL), we
have obtained over 40,000 PRRSV-2 ORF5
sequences from various U.S. states in the past 15
years. This study aimed to investigate the
dynamic changes of PRRSV-2 genetic lineages
over years in the U.S.

Materials and methods
PRRSV-2 ORF5 sequence dataset
From 2003-2018, 42,325 PRRSV ORF5
sequences were reported at the ISU VDL. Based
on multiple sequence alignments and
phylogenetic analyses, 1,509 PRRSV-1 and 40,816
PRRSV-2 ORF5 sequences were identified. The
PRRSV-2 ORF5 sequences from the ISU VDL
together with 841 reference sequences from the
previous study [2] were used for the analyses in
this study.
Phylogenetic analysis and lineage
classification
ORF5 sequences from ISU VDL and reference
sequences were aligned using the progressive
method (FFT-NS-2) in MAFFT v7.407 [3].
Phylogenetic analyses were conducted using
FastTree v2.1.10 [4] implementing a general timereversible model of nucleotide substitution with
gamma-distributed rate heterogeneity across sites
[2]. From the inferred maximum likelihood
phylogeny, each ORF5 sequence was assigned to
one of the 9 previously established ORF5 lineages
[2].

[246]

Temporal changes in U.S. PRRSV-2 lineages
The number of each PRRSV-2 ORF5
phylogenetic lineage across each year was
extracted from the phylogenetic trees and
exported to excel files to determine significant
temporal trends.

percentage of lineage 9 sequences gradually
declined from 2003 to 2018.
These preliminary data are valuable for
understanding the dynamic changes/trends of
each lineage of PRRSV-2 in the U.S. over years.
Such information is also important for selecting
appropriate contemporary virus strains for
vaccine development. We are in the process of
analyzing distribution of lineages in the U.S. at the
state level over years. Also, we are making
progress of analyzing all of the available PRRSV-2
ORF5 sequences (19,490 from GenBank, 40,816
from ISU VDL, and 841 reference sequence from
the previous study [2]) to determine if additional
lineages are present. Our ultimate goal is to refine
the lineage classification system if needed and
promote the utilization of PRRSV-2 lineage
classification
system
by
researchers,
diagnosticians, veterinarians and producers.

Results and discussion
The results of phylogenetic analyses using
the PRRSV-2 ORF5 sequences from ISU VDL and
the reference sequences indicated that PRRSV-2
lineages 3 and 4 were not found in the ISU VDL
database during 2003-2018. This corroborated the
previous finding that lineages 3 and 4 were mainly
Asian specific lineages [2]. Lineage 2 sequences
were occasionally detected at low percentages
(0.08-1.52%) during 2003-2014 but have not been
detected during 2015-2018 in the U.S. Lineage 6
sequences have been occasionally detected at
low percentage (0-3.07%) during 2003-2018.
Lineage 7 sequences were not detected from
2005-2013 but have been detected at low
percentage (0.07-0.36%) during 2014-2018.
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PRRSV-2 in lineages 1, 5, 8 and 9 were the
main circulating strains in the U.S. Among 40,816
PRRSV-2 sequences, 60.53%, 24.96%, 9.23% and
4.52% were classified into lineages 1, 5, 8 and 9,
respectively. Lineage 1 sequences were more
frequently detected than lineages 5, 8 and 9 in
each year, indicating that lineage 1 sequences
were the dominant circulating strain in the U.S.
From 2003-2018, the percentages of lineages 1, 5
and 8 sequences showed some fluctuations but
overall were relatively stable. In contrast, the

[247]

References
[1] Nelsen CJ, Murtaugh MP, Faaberg KS. 1999.
Virus Res. 122: 175-182.
[2] Shi M, Lam TT, Hon CC. et al. 2010. J Virol. 84:
8700-8711.

[3] Katoh K, Misawa K, Kuma K. et al. 2002. Nucleic
Acids Res. 30: 3059-3066.
[4] Price MN, Dehal PS, Arkin AP. 2009. Mol Biol
Evol. 26: 1641-1650.

[248]

Effective PRRSV Surveillance - Comparison of Three Oral Fluid ELISAs
Henao-Diaz1, K. Poonsuk1, J. Ji2, L. Giménez-Lirola1, and J. Zimmerman1
1

Department of Veterinary Diagnostic and Production Animal Medicine, Iowa State University, 1907 ISU C Drive, Ames, USA
2 Department of Statistics, Iowa State University, 2438 Osborn Dr, Ames, USA
*Corresponding Author: yulyh@iastate.edu

Keywords: ELISA, Oral fluids, PRRSV, Surveillance
Introduction
Control of porcine reproductive and
respiratory syndrome virus (PRRSV) continues to
be one of the biggest challenges that pork
producers and swine veterinarians face. The
widely-accepted PRRSV oral fluid (OF) ELISA is the
most cost-effective method for achieving routine
PRRSV surveillance, and monitoring the progress
of control/elimination programs in commercial
swine herds [1]. At present, several commercial
PRRSV OF ELISA are available, but their diagnostic
performance had not been compared.

sensitivity and specificity. Samples collected ≥12
DPV were considered positive; ≤6 DPV were
considered negative. Cochran’s Q was used to
compare categorical (positive, negative) results.
Results and discussion
The diagnostic sensitivity and specificity of
ELISA 1, 2, and 3 were estimated as 100%-100%,
61.6%-97%, and 93.8%-100%, respectively.
Comparisons of area under the curve detected
no difference between ELISAs 1 and 3 (p > 0.05),
but ELISA 2 was significantly different from both
ELISAs 1 and 2 (p < 0.05). Likewise, comparisons
between ELISA 'S' and ELISA 1 or 3 found no
difference (p > 0.05), whereas ELISA 2 was
significantly different (p = 0.0017).
Samples collected ≤6 DPV were considered
true negatives and samples collected ≥12 DPV
as true positives. ELISA 1, 2, and 3 produced 0,
4, 0 false positives and 0, 143, and 23 false
negatives. In terms of categorical results, the
performance of ELISA 2 was significantly
different from ELISAs 1 and 3 (Cochran's Q, p <
0.05).
Not all commercial PRRSV OF ELISAs
achieved the same level of performance, but

Materials and methods
Twelve (12) individually-housed pigs were
vaccinated with a PRRSV MLV vaccine (Ingelvac®
PRRS MLV) and sampled over 50 days, resulting in
132 serum samples and 564 individual pig OF
samples.
OF samples were tested on 3 commercial
PRRSV IgG ELISAs: ELISA 1: IDEXX PRRS OF Ab;
ELISA 2: HIPRA CIVTEST® SUIS PRRS A/S PLUS; and
ELISA 3: QIAGEN Pigtype® PRRSV Ab OF. Serum
samples were tested on ELISA 'S', (IDEXX PRRS X3
Ab ELISA).
ROC analyses were used estimate diagnostic
[249]

the best OF ELISAs can match the performance
of the PRRSV serum ELISA.

Figure 2. Comparison of ELISA receiver
operating characteristic (ROC) curves. A1-A3:
Comparison of serum ELISA 'S' and oral fluid
ELISAs. B: Comparison among oral fluid ELISAs.
Reference
[1] Ramirez A, Wang C, Prickett JR. 2012. Prev Vet
Med. 104: 292–30.

Figure 1. PRRSV oral fluid ELISA results over time.
Left axis ELISA 1, 2, and 3 quantitative results
(Mean, 95% CI) by day post vaccination (DPV).
Right axis: PRRSV ELISA positivity rate by DPV
(Qualitative results).
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Introduction
Routine surveillance is mandatory for the
control and/or elimination of PRRSV, but breeding
herds are rarely monitored because collecting
diagnostic samples from adult animals is
challenging. However, fecal samples (FS) are
easily collected by a single person and do not
require animal handling. The presence of
antibody in feces (coproantibody) has been
reported in human, sheep, mice, primates, and
other species. In swine, coproantibody against
ASF, CSF, HEV, and PEDV have been documented
[1,2]. Therefore, the purpose of this pilot study
was to evaluate PRRSV coproantibody and its
potential use in surveillance.

manufacturer. FSs were diluted 1:1 with ELISA kit
diluent containing 1000 ppm chitosan and then
assayed on the PRRSV OF ELISA using a sample
volume of 200 μL.
Results and discussion
Using a cutoff of S/P ≥ 0.4, the first positive
serum ELISA and OF-ELISA samples were
detected on 8 DPV. Using a cutoff of S/P ≥ 0.1,
the first FS-ELISA-positive samples appeared on
10 DPV.
An ROC analysis was conducted under the
assumption that samples collected prior to DPV
7 were true negatives and samples collected after
DPV 12 were true positives. The analysis
estimated the diagnostic sensitivity and specificity
of both the serum and OF-ELISAs at (99%, 99%),
whereas the FS-ELISA was (80%, 99%).
Based on this pilot study, we conclude that
detectable levels of PRRSV antibody are present
in feces and that fecal antibody kinetics mirror
antibody in serum and oral fluids. The test is
sufficiently diagnostically specific, but significant
improvements in diagnostic sensitivity are
necessary. With this improvement, the FS-ELISA

Materials and methods
Pigs (n = 12) were vaccinated with a live virus
vaccine (Ingelvac® PRRS MLV) and individually
sampled from -5 to 42 days post vaccination
(DPV). A total of 112 serum, 512 oral fluids (OF),
and 513 FS were tested using commercial PRRSV
IgG ELISAs (IDEXX OF Ab test, IDEXX PRRS X3 Ab
Test, IDEXX Laboratories, Inc). Serum and OF
samples were tested as directed by the ELISA
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could provide a practical approach to testing
adult animals (sows or boars) in PRRSV
surveillance
programs.
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Figure 1. PRRSV antibody detection (mean S/P) in
serum, oral fluids, and fecal samples by DPV.

Figure 2. ELISA area under the curve (ROC-AUC)
comparisons. 2.A. Serum, OF, and FS ELISAs. 2.B.
OF, and FS ELISAs.
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Introduction
Porcine epidemic diarrhoea virus (PEDV)
causes acute and severe watery diarrhoea and
dehydration, as well as 50–100 per cent mortality
in piglets. The present study aimed to develop a
new immunochromatographic strip assay (ICSA)
for detecting PEDV in faecal swabs

evaluation of the ICSA. The sensitivity of ICSA was
evaluated by comparing the detection limit using
RT-PCR. A total of 132 rectal swab samples
consisting of faeces were collected from pig farms
in Quebec province (Canada) between
September 2017 and December 2018.
Results and discussion
Expression of the bacterial clone
containing the recombinant plasmid were
optimized and a MBP5-N fusion protein with a
molecular weight of about 92 kDa, was observed.
All recombinant antibodies are capable of
recognizing dimeric and hexameric isoforms. No
cross-reactivity to other virus was observed on
western blot and indirect ELISA. The newly
developed RT-PCR test showed a detection limit
of 104.0 TCID50/ml of PEDV. The relative
sensitivity and specificity of the ICSA test were
95.0% and 98.6 %, respectively for fecal samples,
compared with those of Nested-RT-PCR.

Materials and methods
Truncated 1660 nt fragment of the
nucleocapsid gene was inserted into the Bam HI
and Hind III cloning sites of pMALc5X plasmid
downstream of the MBP52 gene. In this study, the
recombinant MBP5-PEDV-N protein was used as
an antigenic substrate to generate a recombinant
antibody to be used in the development of an
immuno-chromatographic strip assay (ICSA) for
the rapid detection of PEDV antigen in fecal
samples. In addition, this recombinant plasmid
was used also in the development of a "Nested
RT-PCR" test for the detection of PEDV in solid or
fluid biological specimens.

Our developed ICSA and RT-PCR using
recombinant plasmid containing a porcine
epidemic diarrhea virus 3’-truncated

The purified recombinant antibody, anti-PED
6A10-3B1, was used on the development and
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nucleocapsid gene were found more suitable for
rapid diagnosis of PEDV infection and could be
used as a first-line detection system for screening
of pig infected under field condition
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Introduction
The Porcine Reproductive and Respiratory
Syndrome Virus (PRRSV) is known to be
responsible for considerable and recurrent losses
in the swine industry. Currently, the diagnosis for
detecting VSRRP is done in the laboratory, using
conventional techniques. These techniques are
slow to set up and the time required to obtain
results is high, and the necessary equipment and
tools are complex and require qualified
technicians. A rapid test kit that is specific and
sensitive to PRRSV is critical to monitor this
disease at pig farms. The present study aimed to
develop an immunochromatographic assay (ICSA)
strip test for detecting PRRSV directly in biological
fluids

nucleotide mutations (nt) and therefore to only
77.7% primary sequence similarity of the
synthetic gene (Syn-N) compared to the wild type
of the ORF7 gene (WT-ORF7) but with 100%
similarity in their deduced amino acid sequence
analysis. Expression levels, concentrations, and
purity levels of purified N proteins were examined
by SDS-PAGE. The reactivities of the recombinant
proteins were evaluated by Western
immunoblotting and by ELISA and were used for
the generation of recombinant monoclonal
antibody
Results and discussion
In the present study, we generated novel
MAbs against Syn-N protein expressed by an E.
coli system. Results revealed that all MAbs are
capable of recognizing dimeric and hexameric
isoforms. No cross-reactivity to other virus was
observed on western blot and indirect ELISA. The
use of MAbs to detect PRRS antigens from
naturally and experimentally infected animal
samples was tested in a new ICSA strip test. The
relative sensitivity and specificity of the ICSA test

Materials and methods
In this study, the N gene of the ATCC 3292
PRRSV strain was used as a reference in the design
of a synthetic ORF7 gene (Syn-N). A codon silent
mutations into the ORF7 gene was introduced. A
total of 65 rare codons of <25% threshold were
subjected to point mutations corresponding to 83
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were 95.0 per cent and 98.6 per cent, respectively
for serum samples and 87.2 and 89.0 respectively
for oral fluid samples, compared with those of
real-time RT-PCR. Our developed test strip will be
useful for rapid diagnosis and can be used for
epidemiological surveillance of PRRS infection in
the farm.
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Introduction
Porcine reproductive and respiratory
syndrome (PRRS) virus is an important virus that
caused economic loss in pig farms worldwide.
PRRSV is classified into 3 groups which are
genotype 1 (EU), genotype 2 (US) and highly
pathogenic PRRSV (HP-PRRSV) [1]. PRRSV usually
caused reproductive and respiratory disorders [2].
Interestingly, HP-PRRS can induce systemic
diseases, characterized by high fever, cyanosis,
and hemorrhagic disorder, which has similarity to
classical swine fever (CSF) [3]. However,
neurological signs and brain lesion caused by
PRRSV had been rarely reported [4,5]. In the
present study, we described PRRSV genotype 2
induced encephalitis in a pig.

Materials and methods
Case history
A 27-day-old, pig from a commercial
farrowing to finishing farm in the central region of
Thailand, was submitted for necropsy. The farm
was previously affected by PRRS and
mycoplasmosis. The submitted pig showed signs
of cyanosis, tremor and lateral recumbency for a
week. A complete necropsy was performed. The
lung, lymphoid tissues, kidney, and brain were
collected and fixed in 10% neutral buffered
formalin for histopathological examination. The
lung, lymph node, and brain were subjected for
CSFV and PRRSV detection by viral isolation and
RT-PCR. Immunohistochemistry was also
performed in the brain tissue using anti-PRRSV
antibody as a primary antibody. Bacterial culture
was done from the lung, joint fluid and brain.
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Results and Discussion
The pig had high fever (108° F) with
cyanosis (Fig. 1A). Grossly, interstitial pneumonia
and bronchopneumonia in accompanied with
multiple hemorrhage were noted (Fig. 1B).
Generalized lymphadenopathy was observed
(Fig. 1C). Petechial hemorrhage was seen in both
kidneys (Fig.1D), gastric mucosa and the tip of the
tongue. The thymus was atrophied. In addition,
purulent arthritis was seen in the stifle joint.
Microscopically, lympho-histiocytic interstitial
pneumonia was obviously present in
accompanied with the cellular debris in the
lumen and hemorrhage (Fig. 2A). Suppurative
bronchopneumonia
was
noted
and
Streptoccocus suis was isolated from the lung.
Lymphoid necrosis was seen in the thymus,
lymph nodes, tonsil, spleen, and Peyer’s patch
(Fig. 2B) indicating that the pig affected by acute
PRRSV infection [4,5]. Non-suppurative
encephalitis with necrosis of the infiltrating cells
at the Virchow-Robin space was noted (Fig. 2C).
Moreover, fibrin thrombi were observed in the
capillaries throughout the body. Clinical signs and
pathological lesions were consistent with CSF or
HP-PRRS. However, CSFV and HP-PRRV were both
negative by viral isolation and RT-PCR. PRRSV was
isolated and classified as PRRSV genotype 2 by
RT-PCR as previously described [1]. In addition,
immunoreactivity to PRRSV antigen was observed
in the infiltrating cells of the brain (Fig 2D),
indicating that encephalitis in this animal is
caused by PRRSV as previously described [4,5].
Take together, PRRSV should also be consider
when the younger pig show neurological signs.

Figure 1. A. Cyanosis of extremities. B Interstitial
pneumonia and bronchopneumonia with
hemorrhage. C. Enlargement of inguinal lymph
nodes. D. Petechial hemorrhage of the kidneys.

Figure 2. A. Interstitial pneumonia with massive
hemorrhage, inset; cellular debris (star). B.
Lymphoid necrosis. C. Non-suppurative
encephalitis and necrosis of infiltrating cells
(arrowhead). D. Immunoreactivity for PRRSV in
the brain (arrow).
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Introduction
Pigs of all age groups are affected by PED,
however the most susceptible to PEDV are
newborn piglets until 10 days of age. The most
important epizootic factors are high
pathogenicity, expressed enterotropy and
fatalities for newborn piglets.
The aim was to clarify the manners of the
spreading and the degree of pathogenicity of the
PEDV field isolate in Ukraine in the model of
infection of non-immune piglets.

exposured to the PEDV orally in a dose of virions
of 1-10 genome equivalents. Control piglets were
no infected, but they were kept in the one room
together with the infected animals. Every small
intestine samples of fallen piglet were analysed
with RT-PCR to determine PEDV content.
Results and discussion
The first clinical signs disease in piglet are
recorded 18 hours after infection. The deaths of
animals of the experimental group were detected
on the 68-72th hour after infection. The obtained
results RT-PCR demonstrated Ct = 21.33±0.68.
The clinical signs of PED in the piglets of the
control group revealed after 36 hours the start of
the experiment. The lethal outcome of all piglets
of the control group occurred later than in
animals experimental group. Results of the RTPCR analysis of the small intestine samples of the
control group piglets results demonstrated Ct =
23.05 ± 1.31.
To confirm the capability of PEDV to spread
with houseflies, the species Musca domestica
vicina Mcq were caught in the building where the
experiment was carried out.

Materials and methods
The experiment was carried out in August in
the vivarium of the Dnipro State Agrarian and
Economic University. Two groups of newborn
piglets-analogues (6 individuals experienced and
3 individuals control) were randomly selected,
before the start to consume a colostrum. The
laboratory research carried out in the BiosafetyCenter. The field strain of the PEDV which have
been isolated in of the pig farm of Ukraine was
use as a verified positive sample in presented
model of PED infection.
The piglets of the experimental group were
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The results of testing of washings from the
surface fly bodies four group samples showed Ct
= 31.44 ± 0.68.
Further individually, 28 individuals of flies
were selected (Fig. 1). They were divided into two
parts and the amount of virus in the homogenate
of the fly bodies in these groups was determined
with an interval between measurements of 72
hours. The Ct value = 35.62 and after 72 hours –
37.57. The results obtained indicate that
reproduction of the PEDV in the body of
houseflies does not occur.
Established that the tested PEDV strain has
a high virulence for newborn piglets. The
incubation period is 18-26 hours with lethality to
100% within 68-72 hours after infection.

The presence of PEDV in the homogenate from
M. domestica vicina Mcq of infection and the
absence of virus reproduction in their body
confirms the role of housefly in the mechanical
spread of PEDV in the external environment.

Figure 1. The kinetics of cDNA amplification
products of the PEDV in fly.
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Introduction
Porcine epidemic diarrhea virus (PEDV)
infects pigs and causes enteric disease
characterized by watery diarrhea and
dehydration. The material neutralizing antibodies
transferred from vaccinated sows through
colostrums and milk play a key role in the
protection of young piglets from PEDV infection.
The spike (S) protein of PEDV is a major target for
neutralizing antibodies.

Results and discussion
The results of the neutralization assay using
VSVluc-PEDV pseudotype showed good
correlations with those using infection PEDV. VSV
pseudotype based neutralization assay is faster
than conventional assay. Therefore, the VSVlucPEDV is a useful tool for detecting neutralizing
antibody against PEDV.
Acknowledgements
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Materials and methods
We developed a neutralization assay using a
replication-deficient vesicular stomatitis virus
(VSV) bearing PEDV-S protein and a luciferase
reporter gene (VSVluc-PEDV), Serum samples
collected from PEDV infected mice and
vaccinated pigs were evaluated and compared to
the conventional neutralizing assay using
infectious PEDV.

[262]

Pathogenicity and Immune Response Against Porcine Circovirus Type 3
Infection in Cesarean Derived-Colostrum Deprive Neonatal Pigs
G. Temeeyasen*, S.L. Lierman, B.L. Arruda, L.G. Giménez-Lirola, and P.E. Piñeyro
Veterinary Diagnostic and Production Animal Medicine, Iowa State University, Ames, IA, USA
*Corresponding Author: gunt@iastate.edu

Keywords: Immune response, Neonatal pigs, Pathogenicity, Porcine circovirus type 3
Introduction
Porcine circovirus (PCV) is non-enveloped,
circular, single-stranded DNA virus belonging to
genus Circovirus and family Circoviridae. All PCV
species, including PCV1 and PCV2 are ubiquitous
in the swine industry [1, 2]. Recently, a new PCV
species (PCV3) has been detected associated with
porcine dermatitis and nephropathy syndrome
(PDNS), porcine respiratory disease complex,
reproductive failures, multisystemic inflammation
and/or myocarditis [3, 4]. The pathogenesis and
clinical significance of PCV3 is still not completely
understood. In this study, we investigate the
pathogenicity and immune response against PCV3
in cesarean derived colostrum deprived neonatal
pigs.

groups were inoculated at 0 and 7 dpi by bilateral
intramuscular (2 ml of tissue homogenate; Ct = 8)
and intranasal route (2 ml of tissue homogenate;
Ct = 13). Serum, nasal swab and fecal swab
samples were collected at 0, 3, 7, 10, 14, 17, 21,
24, 28, 35 and 42 dpi. Humoral immune response
was evaluated by a PCV3 capsid-specific indirect
ELISA. Viremia and viral shedding were evaluated
by qRT-PCR. Peripheral blood mononuclear cells
(PBMC) were collected for characterization of T
cell subpopulations by flow cytometry. Viremia
and viral shedding were evaluated by qRT-PCR.
Animals were euthanized at 10, 21 and 42 dpi. At
necropsy, tissues were grossly evaluated and
collected for PCV3 PCR detection and
microscopically evaluation.

Materials and methods
Four treatment groups were included in this
study: PCV3 (n=6), PCV3-adjuvant (n=6), control
(mock inoculated) (n=3), and control-adjuvant
(n=3). For PCV3 inoculation, we used a well
characterized PCV3 tissue homogenate confirmed
PCV3 positive by quantitative RT-PCR (qRT-PCR)
and next generation sequencing (NGS). PCV3

Results and discussion
In both PCV3 groups, viremia was detected
from 3 dpi until the end of study while the nasal
shedding was detected from 3-28 dpi (Figure 1).
Fecal shedding was transient detected in both
groups for 2 weeks. PCV3 capsid-specific antibody
(IgG) of PCV3 group was detected between 7-24
dpi meanwhile in the PCV3-adjuvant group was 7
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dpi to the end of study (Figure 2). No significant T
cellular response was observed. No gross or
microscopic lesions were observed in any groups.
However, all tissues evaluated at 10, 21 and 42
dpi were PCR positive. From these results, we
found that PCV3 can caused a prolonged viremia
and infected pigs can shed virus via nasal
secretions. Even though, the PCV3-specific
antibody was developed but the prolong viremia
indicated this antibody might not have the
neutralizing activity [5]. In addition, T cellular
response is absent might leading to the
ineffective of virus clearance [6]. This study has
broadened our understanding of the
pathogenicity and immune response against
PCV3. However, host interaction and disease
mechanisms of this virus are necessary to be
further elucidate.

Figure 2. S/P ratio of PCV3 capsid-specific IgG
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Figure 1. Percentage of viremia and nasal
shedding pigs with genomic copy number of PCV3
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Introduction
Porcine Reproductive Respiratory Syndrome
(PRRS) is a disease caused by an enveloped virus
belonging to the family Arteriviridae [1], which
generates high economic losses to the industry
by direct (declining of the production due to
increased mortality and reproductive failure) and
indirect costs (treatment, disease control, pig
disposals charges and disruption to breeding
programs) [2]. Thus, the development of rapid
and accurate diagnostic methods is encouraged
for the control and monitoring of this disease [3,
4].
In the present study, we have developed a
sandwich enzymatic method (ELASA) based on an
immobilizing capture aptamer and a detection
monoclonal antibody (MAb) against the
nucleocapsid (N) protein, for the detection of
PRRSV in sera and oral fluids.

Materials and methods
Aptamers against the recombinant (N) were
selected by the SELEX technique and were used,
in combination with monoclonal antibodies, to
develop an ELASA. Three aptamers were selected
for highly affinity binding for the N protein of
PRRSV. The aptamers were sequenced, and their
secondary structure was analyzed in silico. The
IN3#6,8R aptamer was selected for this study and
once conjugated to biotin was captured on
Streptavidin plates in carbonate buffer pH = 9.6,
overnight at 4 °C. After washing and stabilization
steps, samples were incubated two hours at 25
°C and then incubated with the MAb-1AC7 (antiN) conjugated to peroxidase (HRPO). The reaction
was revealed with TMB for 10 minutes before
being stopped with 0.5M H2SO4. Enzyme activity
was measured in an absorbance reader at 450nm.
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HRPO. This new method does not require any
complicated or expensive additional equipment
to those currently used in laboratories for the
diagnosis of this disease, so it can be a very useful
tool in the control of the disease.

Results and Discussion
ELASA was set up using N recombinant
proteins of PRRSV1 and PRRSV2 strains
respectively and a chimera of both viruses
expressed in the E. coli system. The assay was
able to detect 75 pg/ml of the N protein of both
viruses. Subsequently, semi-purified viruses
(PRRSV1) from cell cultures were tested and,
finally 107 field sera were analyzed.
The detection of PRRSV with the newly
developed ELASA, was successfully achieved in
field samples, previously identified as positive by
RT-PCR, showing a sensitivity of 91,7% and a
specificity of 89,5%. This assay showed better
sensitivity than a double antibody sandwich (DAS)
ELISA, also developed in this project.
The ELASA assay can be used as an
alternative method for the rapid and accurate
detection of PRRSV with high sensitivity by using
the #6.8R aptamer in combination with 1AC7-
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Introduction
African swine fever (ASF) is a viral
hemorrhagic fever affecting swine. With high
fatality rates, ASF has tremendous economic
impacts in several countries. The possibility of
pork‐derived products infected with pathogens
being introduced into new countries have been
identified in previous analysis [1,2]. At Thailand’s
international ports, processed pork products
confiscated from smuggling tourists have been
found to contain ASF nucleic acids. The optimal
molecular detection of pathogen requires the
quality and quantity of extracted DNA [3,4].
However, although ASF DNA has been detected
in pork products, an established protocol for ASF
extraction and detection from such samples is
still needed. In this study, yield of DNA extraction
methods (four commercial spin column-based
and automated extraction procedure) in PCR
detection of pork products have been evaluated.

Materials and methods
The study was carried out from November
2018 to January 2019. Fifty-two pork products
(Chinese sausage, Chinese preserved ham and
fermented pork sausage) were confiscated at the
international ports and submitted to Regional
Veterinary Research and development and
National Institute of Animal Health for ASF
genome detection using qPCR [5].
ASF DNA was isolated from each sample
using one of five commercial methods ((i) The
DNeasy mericon Food Kit (Qiagen); (ii) the High
Pure PCR Template Preparation kit (Roche
Diagnostics); (iii) the QIAamp DNA Mini kit (Qiagen);
(iv) the viral Nucleic Acid Extraction Kit (Vivantis
tech.); and (v) Automated MagMAX Kits
(Thermofisher) following to the manufacturer’s
instructions.
Results and discussion
We tested samples of pork products
confiscated from travelers and import products
to Thailand for African swine fever virus during
November 2018 and January 2019. In total, three
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samples from China tested positive for ASFV:
smoked sausage and two Chinese sausage.
Unlike to animal tissues, processed foods
often have low amount of DNA contents and
several PCR inhibitors. There is no standard
procedure for animal product for ASF. Therefore,
we have to compare the performance of
commercially available extraction kits. All 52 food
samples were extracted and performed qPCR for
ASF detection. Evaluating the results from Table
1, it was observed that High Pure PCR Template
kit presented the highest percentage of positives
in the samples.
As it was expected, the highest amount of
ASFV DNA was obtained by silica-column
extraction kits especially DNeasy mericon Food
Kit and High Pure PCR Template kit. Among
commercially available extraction kits, the lowest
cycle threshold (Ct) value showed the highest
amount of ASFV DNA in the sample that was
obtained using High Pure PCR Template kit. This
was also predictable as this kit is recommended
by OIE reference laboratory for ASF detection in
blood and tissue specimens [6]. In this study,
DNeasy mericon Food was failed in detection of
ASFV in the sample no. 3 with a low amount of
DNA. Similarly, no ASF detection in such a sample
was found using Automated MagMAX Extraction
Kits and QIAamp DNA Mini kit.
Although commercially available DNA
extraction kits were proved to be reliable and
cost-effective in several types of specimens, it has
limits of detection in animal production due to
high degradation of DNA and inhibitors in food
products. Therefore, we should use the

extraction kits originally used for isolation of DNA
from feed or animal products in order to become
more efficient in ASF detections.
Table 1. Detection of ASFV DNA in pork products
using of four commercial spin column-based and
automated DNA extraction kits.

Figure1. Comparison of ASFV DNA from Chinese
sausage using five different extraction procedures
and real-time PCR for p72.
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Introduction
African swine fever (ASF) was detected in
February 2019 for the first time in Viet Nam. Strict
farm biosecurity is the only way to prevent the
virus introduction to a farm. Testing for ASF virus
contamination of any materials coming into a
farm such as feed, semen, water and live pigs
would be required. Trujillo et al [1] validated a
commercially available portable PCR system,
POCKIT (GeneReach, Massachusetts, USA), for the
detection of ASF virus. Such system would be
ideal as point-of-need tests for farms, quarantine
points, slaughter houses and farms as it provides
quick results without the need of sample
transportation. The present study evaluated this
system POCKIT for the detection of ASF virus
genotype II circulating in Viet Nam using samples
from clinical cases.

Materials and methods
Samples
Ten-fold dilution of a positive sample DNA
(19P16) was made and used for analytical
sensitivity. Twenty each of positive and negative
clinical samples were used for diagnostic
sensitivity and specificity.
Test systems: Samples were tested by the
following 2 systems; 1) The portable PCR system
used is POCKIT micro plus (apcm-2, GeneReach)
and Pockit ASF reagent set (apls-068, GeneReach);
2) real-time PCR as described by Kings et al [2].
Results and discussion
Table 1 shows the analytical sensitivity of POCKIT,
and table 2 shows diagnostic sensitivity and
specificity of POCKIT in comparison with real-time
PCR. POCKIT yielded comparable levels of
analytical sensitivity with real-time PCR for
detection of ASF virus. Diagnostic sensitivity and
specificity of POCKIT were both 100%.
The observed high sensitivity and specificity of
POCKIT for ASF detection shows its potential as
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point of need tests for farms, quarantine and
slaughter points.
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standard between 105-100 copies/µl. All matrices
were extracted for genomic DNA with DNeasy
Mericon Food Kit (Qiagen) and five microliters
were used as qPCR template. The qPCR reactions
were prepared according to FastStart Essential
DNA Probes Master’s instruction (Roche) and
performed on 7500 Fast Real-time PCR systems
(Applied Biosystems). The VP72 gene was
amplified based on primers-probe according to
King et al., 2003 [2]. The cycle threshold value
(CT) was measured and compared in each type of
matrices for ASFV determination in pork products.

Introduction
African swine fever transmission can occur
through both direct and indirect route via
contaminated pork products [1]. There are some
limitations for ASFV detection in such complex
food matrices since the inhibitory compounds
such as fat and dairy products. They can limit the
amplification of DNA target in polymerase chain
reaction method. Consequently, low level of
gene amplification or false negative result could
be found in the detection. In order to evaluate
the sensitive of real-time polymerase chain
reaction (qPCR) assays and also the detection
limit, primer-probe recommended by World
Organization for Animal Health (OIE) were used to
determine according to different matrices of pork
products.

Results and discussion
Each type of pork products has different
kinds and amounts of ingredients which effect the
molecular reactions. Among three matrices,
smoked ham presented the lowest first detected
CT than sausage and salami (Table 1 and Figure 1).
For the detection limit, ASFV in smoked ham was
detected to the smallest dilution as 5 copies/µl
whereas DNA in sausage and salami were
detected to 5x102 and 5x103 copies/µl,
respectively. The results indicated that the
matrices or ingredients had an important effect to

Materials and methods
Ten-fold serial dilution prepared from a
pUC97 plasmid containing ASFV target fragment
(as the stock concentration 105 copies/µl) which
was used as the DNA standards. Three matrices
of pork products including smoked ham, sausage
and salami were spiked with diluted DNA
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the detections. Smoked ham was made of pork
which salted dried curing at the outside but
fresher at the inside so, ASFV could exist there.
Moreover, there are little amounts of others
artifacts such as milk or oil that can inhibit PCR in
it. On the contrary, sausage and salami contained
more PCR-inhibit ingredients. In conclusion, all
kind of pork products can be the matrices for
ASFV contamination. Illegal imported pork should
be seized and destroy either positive or negative
qPCR detection to protect the ASF outbreak in
the country.
Table1

Figure1
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Introduction
Highly pathogenic porcine reproductive and
respiratory syndrome (HP-PRRS) was first detected
in China in 2006, and spread to neighbor countries
in 2007-2011 [1]. HP-PRRS virus is a variant of type
2 (North American) PRRS virus, and has a unique
29aa continuous deletion in NSP2 gene [1].
Taqman-probe based real-time PCR targeting at
this deletion site is commonly used for the
specific detection of HP-PRRS virus [2]. During
2011-2018 we occasionally detected viruses in
Vietnam, Cambodia, and Myanmar that escaped
the detection by this method. The present study
reports the mutation patterns in NSP2 gene of
those HP-PRRS viruses

Materials and methods
Total of 15 HP-PRRS viruses from Vietnam,
Cambodia, and Myanmar were analyzed for this
study.
Sequencing of ORF5 and NSP2 genes were carried
out as previously described [2]. Multiple
alignment of those sequences was done using
MEGA7 software.
Results and discussion
Fig 1 shows multiple alignment of primerprobe region of NSP2 gene sequences of HP-PRRS
viruses that escaped detection by real-time PCR.
Mutation patterns are different from each other.
It is now difficult to have one set of primers and
probe to detect all HP-PRRS viruses circulating in
the region. Sequencing of ORF5 would be
necessary for the diagnosis of HP-PRRS when
NSP2-gene-targeted RT-qPCR gave negative
results
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Figure 1. Multiple alignment of primer-probe
region of NSP2 gene sequences of HP-PRRS
viruses that escaped detection by real-time PCR
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Introduction
HP-PRRS virus was first detected in China in
2006, and spread out to Vietnam in 2007; Laos,
Cambodia, and Thailand in 2010; Myanmar in
2011 [1]. The virus was detected again in
Myanmar 2016-2018. The present study analyzed
the molecular variation and evolution of HP-PRRS
viruses in Myanmar 2011-2018 based on ORF5
gene sequences.

The results indicate that HP-PRRS virus
introduced to Myanmar in 2011 has kept
circulating and evolving in the country till 2018.

Materials and methods
Total of 17 HP-PRRS viruses detected in
Myanmar in 2011 and 2016-2018 were used for
this study. ORF5 gene of those viruses were
sequenced as described previously [2].
Phylogenetic analysis was carried out using
MEGA7 software.
Results and discussion
Fig 1 shows the phylogenetic relationship of
HP-PRRS viruses of Myanmar 2011-2018 and those
of neighbor countries. All 17 Myanmar viruses
forms one cluster together with Indian viruses of
2016 within the group of SX2009-like viruses.

Figure 1. Phylogenetic relationship of HP-PRRS
viruses of Myanmar 2011-2018 and those of
neighbor countries.
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Introduction
Mycosis is a condition of fungal infections
characterized by varied clinical manifestations. It
has been caused localized or even systemic
infection [1,2]. Gastrointestinal tract is one of the
affected systems such as mucormycotic ruminitis
in cattle, gastroesophageal candidiasis in horses
and gastrointestinal pythiosis in dogs [1-3].
Mycotic colitis had not been reported in pig. In
the present report, we describes mycotic colitis
in a nursery pig.

Results and discussion
Grossly, bronchopneumonia was noted.
Generalized lymphadenopathy were observed.
Multifocal to coalescing diphtheritic colitis was
also seen in accompanied with GALT proliferation
(Fig. 1A). Multiple renal cysts were present. The
remaining organs were grossly normal.
Microscopically, lymphohistiocytic interstitial
pneumonia was seen with PAms and type II
pneumocyte hyperplasia. Suppurative
bronchopneumonia was also observed. In
addition, Haemophilus parasuis and Pasteurella
multocida were isolated from the lungs.
Ulcerative and granulomatous colitis was seen
with intralesional hyphae (Fig. 1B). The fungal
hyphae were clearly seen by Grocott’s
methenamine silver stain (Fig.1C). Fungal hyphae
was consisted with Pythium insidiosum as
previously described [1]. Unfortunately, IHC was
negative for P. insidiosum indicating that P.
insidiosum was not the cause of the lesion [1-3].
In addition, Escherichia coli was cultured from
intestine. However, Salmonella spp. was negative
by bacterial culture. Lymphoid depletion in
accompanied with histiocytic infiltration was seen

Materials and methods
Case history, a nursery pig was submitted to
necropsy due to diarrhea and not responding to
antimicrobial treatment. The pig was originated
from a farrowing to finishing farm system in the
central part of Thailand. A complete necropsy
was performed. Bacterial culture was performed
from the ileum, mesenteric lymph node and lung.
Tissue sections were collected and fixed in
10% neutral-buffered formalin for pathological
investigation. A section of colon was also
subjected for Grocott’s methenamine silver stain
and immunohistochemistry using anti-Pythium
antibody as a primary antibody.
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in tonsil and lymph node. Lung and lymphoid
organs lesion were consisted with PCVAD.
Take together, mycotic colitis was diagnosed
base on pathological and cytochemical results
Mycotic colitis can induced diarrhea as seen in
canine pythiosis [3]. Immunosuppression caused
by viral infection was suggested as a cause of
fungal infection.
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Figure 1. A. Multifocal to coalescing diphtheritic
colitis. B. Ulcerative and granulomatous colitis
with fungal hyphae (inset, arrowhead). C. Fungal
hyphae was positive to Grocott's methenamine
silver staining.
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Introduction
Among modern diagnostic methods used in
medicine next generation sequencing (NGS) can
be distinguished. The impact of NGS on
microbiology has been significant, numerous new
microbial genomic sequences are being
discovered and analyzed. Metagenomic
sequencing has demonstrated its ability to
recognize microbial pathogens when traditional
diagnostics technics failed [1]. The aim of our
research was to determine intestinal microbiome
of sow's using bacterial 16S rRNA, taking into
account possible shifts within Clostridium spp.,
related to garlic (Allium sativum)
supplementation.

was performed in the sequencer MiSeq Reagent
Kit v2 (Illumina) and the data analysis using
software MiSeq Reporter (MSR) v2.6, protocol 16S
Metagenomics. For the need of this study at the
subsequent taxons identification (Species) more
than 0,1% of the total identified DNA sequences
was established as “abundant”.
Results and discussion
The NGS technology allowed us to identify
species of Clostridium (C.) for each sow within
group A and C. In the group A - 15 species were
identified: C. alkalicellulosi, C. baratii, C.
butyricum, C. cadaveris, C. chartatabidum, C.
fallax, C. hiranonis, C. histolyticum, C.
hveragerdense,
C.
perfringens,
C.
saccharobutylicum,C.saccharoperbutylacetonicu
m, C. sardiniense, C. taeniosporum, C.
thermoalcaliphilum. In control group C - 16
Clostridium spp. bacteria were identified, those
listed for group A and additionally: C. cavendishii.
Clostridium spp. is an important group of bacteria
for both humans and animals, covering both
commensal and pathogenic species [2]. New
generation sequencing allows to identify with

Materials and methods
Sows were assigned into two groups: A (n=8)
– supplemented with garlic extract (Allium
sativum) and control group C (n=8) – without any
supplement. On the day of farrowing, fecal swabs
were collected for DNA extraction. The
metagenomic analysis was performed on the
basis of the hypervariable region V3-V4 in the
gene 16S rRNA. The new generation sequencing
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great accuracy bacteria living in the final section
of pig’s intestine and to determine the impact of
supplementation with garlic extract on possible
shifts within microbiota.

References
[1] Goldberg B, Sichtig H, Geyer C, et al. 2015.
Infect. Dis Diagn mBio. 6(6): e01888-15.
[2] Shade PR, Van Rijn M, Timmers HJLM, et al.
2006. Scand J Infect Dis. 38: 59-78.

[281]

Avian

Diagnosis and Preventive Strategy of Coccidiosis in Broilers
T.F. Kuo1, M.T. Yang1, Cicero L.T. Chang2, and W.C. Yang1,2*
1Agricultural
2Graduate

Biotechnology Research Center, Academia Sinica, Taipei, Taiwan
Institute of Biotechnology, National Chung-Hsing University, Taipei, Taiwan
*Corresponding Author: wcyang@gate.sinica.edu.tw

Keywords: Bidens pilosa, Broilers, Coccidiosis, Prevention

Introduction
Poultry accounts for 34% of protein food for
humans with a yearly value of 60 billion USD.
Coccidiosis is one of the most serious infectious
diseases in chickens, leading to sick bird
syndrome, bloody stools, gut lesions and
mortality. This disease causes a global loss of 800
million USD annually. Apart from chemicals and
vaccines, phytogenics are emerging as an
alternative to control chicken coccidiosis in
poultry industry.

Results and discussion
We found that BP at dose-dependently
protected against coccidiosis as evidenced by
reduction in mortality, fecal oocyst excretion and
gut pathology in broilers. Besides, its minimum
prophylactic duration was as short as 3 days.
Next, we investigated the anti-coccidial
mechanism of BP. Mechanistic studies indicated
that BP inhibited coccidiosis suppressed the
oocyst sporulation and sporozoite invasion in life
cycle of Eimeria species. However, BP failed to
directly kill Eimeria oocysts.

Materials and methods
We used morphological and molecular
methods to characterize Eimeria species in
broilers. To assess the relationship between the
titer of Eimeria species and the dosage of BP, we
studied the prophylactic effect of BP at three
doses in chicken farms. Measurement of BWG,
FCR, OPG, stool classification, culling rate, gut
pathology and ACI for coccidial evaluation.
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Introduction
Among avian influenza viruses, Influenza A
(H9N2) viruses have been found as a enzootic
disease in poultry population in part of Africa, Asia
and Middle East and Europe and classified as a
low pathogenic viruses (WHO-2015). It is not only
important disease for poultry but also causes
economic losses in poultry sectors (Elizabeth A.
2018). Recently in Myanmar, H9N2 infection has
been confirmed sporadically in poultry sector
since 2013. The objective of this study is to better
understand prevalence of H9N2 in high risk areas
of Myanmar during December 2014-September
2018

Namkhan, Chin Shwe Haw in Shan States and
Myitkyina, Winemaw, Banmaw and Moemauk in
Kachin states sharing borders with China and
tested with real-time RT-PCR

Figure.1 showed H9 and H9N2 (%) Finding

Materials and Methods
Total of (7806) in (Dec 2014- Dec 2015),
(3545) in (Jan 2016- Dec 2016), (3545) in (Feb
2017-Sep2017) and (3974) in (Oct 2017- Sep 2018)
of polled oropharyngeal
swab and
environmental swab samples are collected from
live poultry markets in Mandalay and Yangon and
also from Kengtung, Mongla, Muse, Laukkaing,
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Figure.2 H9 and H9N2 risk based surveillance
areas of Myanmar (2014-2018)
Results and discussions
Results showed H9 was not detected from
any of townships from Kachin states in (Dec 2014Dec 2015) and aslo (2016-2018) not conducted
surveillance in those areas because of
biosecurity. However, H9 and H9N2 were
detected from live poultry of Mandalay, Yangon
and border townships in Shan states. Prevalence
of H9 was (10%), (24%), (15%) and (45%) and
H9N2 was (2%), (4%), (8%) and (19%) respectively
during this study period. According to this resuts
H9N2 positive finding have been increasing since
2015 to until 2018. This study provides evidence
the dynamic of H9/H9N2 circulation and posing
increasing risk and suggested to identify further
surveillance and prevention measures with
relevant policy guideline in Myanmar.
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Introduction
We present preliminary data to demonstrate
the use of Next-Generation Sequencing (NGS) in
wild bird surveillance programmes for avian
viruses using a metagenomics approach. An
APMV-2 strain was found from a cloacal swab
sample obtained from a White-Spotted Dove. The
data allow us to confirm the role of wild birds as
natural reservoirs for avian viruses including Avian
Influenza Virus (AIV) and Avian Paramyxoviruses
(APMVs) [1,2]. Further attempts to characterise
the virus is currently ongoing.

using the TruSeq Stranded Total RNA Library
Preparation Kit (Illumina) and libraries were ran on
a MiSeq Reagent Kit v3 (600 cycles).
Our data analysis pipeline involving the
Trinity methodology allowed for de novo
metagenome assembly and a BLAT search against
the NCBI RefSeq and GenBank viral sequences to
align the contig sequences with the available viral
sequences present in the library.
Results and discussion
A total of 2,681,976 reads were generated
from the library and high-quality reads could be
mapped to an APMV-2 strain (APMV2/Finch/N.Ireland/Bangor/1973) isolated in 1973
from a finch (GenBank accession number:
HM159995) [4].
The reads were assembled into a large
contig of 9,175 base pairs (Contig A). 9,171 base
pairs of Contig A mapped onto 15,024 base pairs
of HM159995 with 83.92% sequence identity. We
also assembled several areas of good coverage
including 1,288 nucleotides of the fusion (F) gene,

Materials and methods
As part of a national surveillance
programme, cloacal swabs were collected from
healthy wild birds captured in nature reserves
and parks in Singapore. Routine PCR testing and
virus isolation were performed to rule out
important notifiable diseases such as AIV [3].
Metagenomics analysis was performed for a
sample collected from a healthy White-Spotted
Dove. NGS library preparation was performed
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1,735 nucleotides covering the complete
hemagglutinin-neuraminidase (HN) gene and
5,852 nucleotides of the large polymerase (L)
gene. For the F gene and L gene coverage, the
nucleotide sequence identity levels were
1,092/1,288 (85%) and 4,950/5,852 (85%) as
compared to ADK25246 and ADK25248
respectively. In addition, for the complete HN
gene, the nucleotide sequence identity was
1,450/1,735 (84%) as compared to ADK25247.
The molecular biology and virus
pathogenicity of the different serotypes of APMV
with the exception of APMV-1 are not well known.
APMV-2 has been known to cause mild respiratory
infections in domestic poultry especially turkeys
and chickens [5]. However, the primary natural
host appears to be small perching birds of the
order Passeriformes, although other species have
also been reported to be infected [6].
Hence, this calls for more work to isolate the
APMV-2 virus and study the host specificity and
prevalence of the virus in the wild bird
population. The study also emphasises the
importance of continued surveillance using the
One Health approach and application of new

technologies
programmes.

to

facilitate

surveillance
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Introduction
Since the 1990’s, influenza A viruses of the
H9N2 subtype have been causing infections in
poultry in Europe, Asia and Africa. H9N2 viruses
were introduced into Myanmar some years ago.
The objective of the described study was to
gather evidence about the distribution of H9
antibody-positive chickens in Myanmar by
assessing antibodies in eggs.
Specific objectives of this survey were, firstly,
to estimate the prevalence of infected farms
within poultry production zones (PPZ) in Yangon
Region and, secondly, to determine the
proportion and distribution of infected PPZ in five
other Myanmar States/Regions.
The Myanmar Livestock Breeding and
Veterinary Department (LBVD) carried out the
survey. The Food and Agriculture Organization of
the United Nations (FAO) Emergency Centre for
Transboundary Animal Diseases (ECTAD) provided
technical support to LBVD under the Myanmar
component of a regional project titled Evidencebased Risk Management Along the Livestock
Production and Marketing Chain.

Materials and methods
The target population of the survey was 609
layer chicken farms in 14 townships of six
States/Regions in Myanmar. Farms were selected
through multi-stage sampling with purposive
selection of States/Regions and PPZ followed by
random sampling of chicken layer farms in each
selected PPZ.
Twelve eggs per farm were collected.
Yangon and Mandalay Veterinary Diagnostic
Laboratories (VDL) extracted antibody from the
egg yolks.
Samples were tested by
haemagglutination inhibition (HI) test to
determine the H9 antibody titre.
Results
Results showed that H9 antibody-positive
chickens are distributed throughout Myanmar
with State/Region sero-prevalence ranging from
24% to 86 %.
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Table. Results of the H9 egg survey

Discussion
Vaccination against avian influenza A viruses
is not permitted in Myanmar. Although limited,
illicit vaccination may occur on some farms, the
results provide clear evidence of widespread,
past infection with influenza A(H9N2). Vaccination
may be an appropriate policy change to mitigate
production and livelihood loss in the Myanmar
poultry industry.
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Introduction
Avian influenza virus is a single-stranded
RNA virus of the family Orthomyxoviridae [1]. The
avian influenza subtype H9N2 is considered as
low pathogenic avian influenza (LPAI). However,
the LPAI-H9N2 has caused mild respiratory
diseases not only in poultry but also in human [2,
3, 4]. In Indonesia, the LPAI-H9N2 virus was first
reported in 2016. The virus caused mortality and
egg production drop in commercial poultry farms
[5]. This study aimed to identify and characterize
avian influenza viruses isolated from chicken in
Indonesia in 2017.

recommendations. All viruses were characterized
by Next Generation Sequencing (Illumina, MiSeq).
Phylogenetic and genetic analyses were
conducted by comparing the HA and NA genes by
using the Muscle v3.6 and MEGA v7 applying
neighbor-joining and bootstrap analysis.
Results and Discussion
Four avian influenza viruses isolated from
chicken in Central Java in 2017 were identified as
LPAI-H9N2. For HA phylogenetic analysis, all 4
viruses were clustered with LPAI-H9N2 of Y280like group which grouped together with the
Indonesia and Vietnam H9N2 viruses [6] (Fig.1).
For NA gene analysis, all viruses were grouped

Materials and Methods
Four avian influenza viruses (ck/041715159.77/17, ck/04171692-3/17, ck/04171692-5.75/17
and ck/04171692-9.78/17) were collected from
chicken farm in Purbalingga, Central Java
Indonesia. The viruses were kindly provided by
FAO collaborating with Disease Investigation
Centre (DIC) Wates Yogyakarta, Indonesia. The
viruses were tested and isolated per WHO/OIE
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together with LPAI-H9N2 viruses from Indonesia
and Vietnam (Fig 2). However, this group was
separated from other H9N2 groups (Y280-like, G1like and Y439-like).
Genetic analysis showed that H9N2 viruses
contained single basic amino acids ‘SRSSR↓GLF’
at the HA cleavage site, known as LPAI [7]. The
viruses harbors 266L, indicating human specific
receptor binding site that may poses threat to
human health [8]. NA gene showed 119E,
indicating sensitive to Oseltamivir [9].
Figure 2
Phylogenetic analysis of NA2.
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Introduction
Neoplastic diseases such as avian leukosis
(ALV), Marek’s Disease (MDV) and
reticuloendotheliosis (REV), are caused by
herpesviruses (ALV) and retroviruses (MDV and
REV). These diseases are widespread in poultry
flocks and cause several syndromes such as
tumors and paralysis, leading to high mortality
and reduced performances. Transmission of
Marek’s disease is horizontally only, and may
affect older birds between 20 and 30 weeks of
age, with a mortality of up to 10%. However,
younger birds may also be affected with
precocious forms of the disease with high
mortality (30% to 80%).
Marek’s disease can be controlled by
vaccination programs. Different vaccines could be
used in the field based on Marek’s disease
several subtypes present: serotype 1 (CVI 988 or
Rispens strains), serotype 2 (pathogenic SB1
strain), or serotype 3, for turkeys only (FC 126 or
HVT strains).
On the other hand, transmission of avian
leukosis and reticuloendotheliosis occurs both
horizontally and vertically. These diseases are

controlled by virus eradication programs without
available vaccinations.
Materials and methods
Serological and molecular tools, such as
ELISA and PCR assays, are commonly used for
disease monitoring. They are efficient and costeffective methods for the analysis of large
numbers of samples. Therefore, IDvet has
developed new serological tools for the diagnosis
of neoplastic diseases.
In the serological range, IDvet’s new assays
include: an indirect and a competitive ELISA
based on specific monoclonal antibodies, where
both are highly specific and sensitive for the
diagnosis of avian leukosis; and a capture antigen
ELISA for avian leucosis diagnosis able to detect
the new K strain in China.
Results and discussion
The following presentation summarizes the
validation data obtained for Avian Leukosis
diagnostic tools developed by IDvet: an antigen
capture ELISA which is a highly sensitive tool able
to detect all ALV strains such A, B, J and K.
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Introduction
Avian mycoplasmosis is caused by several
bacteria of which Mycoplasma gallisepticum (MG)
and synoviae (MS) which lead to large financial
loses.
Control and eradication require accurate
and reliable tests. Therefore, IDvet has developed
ELISA and PCR for Mycoplasma detection.
The ID Gene™ MG/MS Triplex kit (IDMGMS)
is a real-time qualitative triplex PCR kit. It
amplifies target DNA of MG and/or MS and an
endogenous internal control, which is
constitutively present in the tested sample (it
validates the extraction and indicates sample
quality). Simultaneous amplification is performed
with primers specific for each target gene and
detected by specific fluorescent probes (FAM,
VIC/HEX and Cy5 thermocycler channel) included
in the master mix.

DNA extraction and amplification
Results were obtained with MAGFAST
extraction method and amplification with
IDMGMS on Roche LightCycler®96.
Inclusivity study
It was conducted on a panel of MG and/or
MS strains and field positives samples.
External exclusivity study
This study has been performed by an
external laboratory. 30 highly concentrated
cultures of selected microorganisms isolates
(Table 1) extracted using the Maxwell® 16LEV kit
(Promega) were tested with IDMGMS.

Materials and methods
In silico analytical specificity
Specificity was evaluated by aligning the
primers and probes with the NCBI available
databases.
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Table 1. Mycoplasma spp., other mollicutes and
Gram positive/negative bacteria tested

Diagnostic sensitivity and specificity
32 tracheal and 22 oropharyngeal swabs
(LABOVET, France: samples from layers, 26 weeks
of age infected MG and/or MS) were extracted
and tested.
Comparison with 2 commercial qPCR kits
A comparison study with 2 commercial qPCR
kits (A and B) was conducted on 8 lyophilized
samples from Mycoplasma Ring Trial 2018
(Deventer 2018) and 8 tracheal swabs from 2
different layer flocks.
Results and discussion
In silico analytical specificity
After alignment, 100% in silico specificity
was found for MG and MS target gene for
worldwide genotypes. There is no sequence
homology with pathogens in same ecological
niche.
Inclusivity study
IDMGMS successfully detected the panel of
MG and MS strains.
External exclusivity study
Basing on results obtained with the external
study, none of the 30 selected microorganisms
isolates included in the study were detected.
IDMGMS is specific for its target MG and MS.
Diagnostic sensitivity and specificity
Diagnostic sensitivity and specificity are
100%.
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Comparison with 2 commercial qPCR kits
According to the results obtained on ring trial
and field samples IDMGMS is more sensitive than
kit A and B (Table 2).

IDMGMS has high inclusivity, analytical
sensitivity and, according to an external study,
very high exclusivity. It is also more sensitive than
competitors. It is an excellent tool to monitor the
presence of MS/MG in a flock.
In addition, IDvet is also offering qPCR for
DIVA strategies (Differenciation between Infected
and Vaccinated animals) for MS1 or MS-H
vaccinated birds.

Table 2. Comparison between IDMGMS and kit A
on ring trial samples (2.1) and kit A and B on field
samples (2.2).
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Introduction
Many pathogens are vertically transmitted
to eggs from laying hens through the infected
oviduct. Mycoplasmas synoviae (MS) can cause
eggshell apex abnormalities (EAA) and lead to
significant economic losses in poultry production
[1]. Coinfections of MS with other mycoplasma
species and different pathogens may lead to
severe disease symptoms [2]. The 16S gene
metagenomics offers a universal solution for
clinical diagnostics allowing the investigation of
genomes of all microorganisms presented in the
sample [3]. The purpose of this study was to
perform a total DNA metagenomic analysis to
evaluate the bacterial communities present in
the oviduct of laying hens.

diversity analysis were done with Krona software.
Results and discussion
Taxonomic analyses revealed that
Proteobacteria (67,09%) and Firmicutes (29,08%)
were the two most abundant phyla in the oviduct
of hens. Phylum Bacteroidetes (2,86%) and
Actinobacteria (0,61%) were next in population
structure. In some samples we also identified the
presence of bacteria from phyla: Tenericutes
(0,23%), Fusobacteria (0,01%) and other bacteria
(0,26%). In Mollicutes class the presence of the
order Izimaplasmatales, Mollicutes RF39 and
Mycoplasmatales were classified. Among
Mycoplasmas the most common was genus M.
gallinaceum
(69,34%),
next
were
M. gallinarum (25,06%), M. synoviae (5,34%) and
M. iners (0,26%).
In conclusion, in this work, we present a
useful culture-independent tool for analyzing
uncultured microorganisms for the screening of
different organs of a hen for bacterial infections.

Materials and methods
In this study, samples from different parts of
the oviduct (infundibulum, magnum and uterus)
obtained from chicken flocks were used. The 16S
libraries were prepared and sequenced in
accordance with the Illumina protocol with
primers targeted at V3 and V4 regions of the rRNA
SSU gene (MiSeq, Illumina). Taxonomic assign and
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Introduction
Infectious bursal disease (IBD) has causes a
serious problem for the poultry industry for many
years [1]. “DIVA” (differentiate infected from
vaccinated animals) has been considered for
avian influenza and other diseases control in
livestock production [2]. The objective of this
study was to determine the live recombinant
Newcastle disease, IBD and Marek’s disease
vaccine (recombinant vaccine) and a combination
of two commercial ELISA kits as a tool for DIVA
strategy of IBD.

two commercial ELISA, VP2 protein and whole
IBD virus coating kits. One-way ANOVA and
different among means of ELISA kits were
compared using the Duncan’s multiple range test
at a significance level of P<0.05.
Results and discussion
Using VP2 protein coating ELISA, group 3 had
significantly higher titer level at 28, 35 and 42
days (p<0.05) compared with group 1 (Table 1). In
contrast by using whole virus coating ELISA, the
highest titer of group 2 was able to observe at 35
and 42 days. Therefore, using this recombinant
vaccine and a combination of two commercial
ELISA kits made it possible to differentiate
between infected and vaccinated flocks as well
as detection of asymptomatic carriers and
shedders, which may give more strictly disease
control in that flock.
The results of the present study suggest that this
novel DIVA strategy for IBD may represent a tool
for the control or eradication of this disease in
broiler chickens. Importantly, this strategy makes
it possible to inform IBD free country in the
future.

Materials and methods
The study involved 480 broiler chickens that
were separated into 3 groups, group 1 was the
non-vaccinated control and group 2 received
lyophilized live IBD vaccine, intermediate plus
strain, via drinking water at 16 days according to
the prediction vaccination date from the ELISA
manufacturer. Day-day old chicken in group 3
received the recombinant vaccine containing
turkey herpesvirus producing protein from the
VP2 of IBD virus at the hatchery. Each group was
collected whole blood samples at 1, 2, 3, 4, 5
and 6 weeks of age for measuring IBD titer with
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Table 1. Antibody titers using VP2 coating ELISA
kits.
Age
1W
2W
3W
4W
5W
6W

Gr.1
20,089 ± 4,249a
11,574 ± 5,180a
4,192 ± 3,529a
1,151 ± 805a
281 ± 301a
263 ±194 a
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Gr.3
22,299 ±4,825a
14,051 ±6,272a
4,558 ±2,324a
3,851 ±2,895b
5,324 ±4,279b
13,339 ±6,742 b
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Remarks Means in the same row with different
superscript letters differ significantly(p<0.05).
Table 2. Antibody titers using whole virus coating
ELISA kits.
Age
1W
2W
3W
4W
5W
6W

Gr.1
1,715±674b
486±258b
178±101b
48±51b
46±33d
96±49c

Gr.2
2,129±791ab
732±378a
260±141b
1,358±2,559a
8,926±1,233b
7,015±807b

Gr.3
2,349±1,186a
638±359ab
436±266a
1,197±627a
1,572±490c
108±56c

Remarks Means in the same row with different
superscript letters differ significantly(p<0.05).
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Introduction
For a long time Chlamydia (C.) psittaci had
been considered as the sole chlamydia species
harbored by birds. Recent advances in molecular
diagnostic resulted in discovery of new species
also species known to infect mammals e.g. C.
abortus have been described in birds. Recently
has been proved that C. abortus species includes
not only the classical strains isolated from
mammals but also avian isolates called avian
Chlamydia abortus (genotype G1, G2 and 1V).
This study reports Whole Genome Sequencing of
three genotypes of avian C. abortus.

FASTQC and reads were trimmed for adaptors
and quality using Trimmomatic. Nonchlamydial
reads were identified through mapping to the
BGM using BWA (0.7.15). The remaining reads were
assembled using SPAdes v. 3.11.1 with k-mer
values of 21, 33, 55, 77, 99, 127. The
metagenomics sequence data obtained for avian
C. abortus (G1, G2 and 1V) chromosome and
plasmid was deposited in European Nucleotide
Archive under accession numbers as a part of
bioproject PRJEB26715. The combined
chromosomal contigs for three genotypes were
predicted to encode 1083, 1089 and 1080 genes
respectively for G1, G2 and 1V. The % GC content
in all genomes was comparable to other
chlamydia genomes. Study funded by KNOW
(Leading National Research Centre) Scientific
Consortium „Healthy Animal - Safe Food",
decision of Ministry of Science and Higher
Education No. 05-1/KNOW2/2015.

Materials and methods
Three avian C. abortus strains representing
genotypes: G1, G2 and 1V were inoculated into
BGM cell culture. QIAamp DNA Mini Kit (Qiagen)
was used for the DNA extraction. The DNA were
subjected to host methylated DNA depletion
using NEB-Next Microbiome DNA Enrichment Kit
(New England Biolabs, USA) prior multiple
displacement amplification. Deep sequencing
was carried out on an Illumina Platform (MiSeq
sequencer). Read quality was assessed through

Results and discussion
To assess the genetic relationship between
avian C. abortus and other chlamydia species, the
scheme of Pillonel et al. was used. Based on the
[302]

sequence identities of the analysed genes all
investigated genotypes should be classified as C.
abortus. An extrachromosomal plasmid typical
for most of C. psittaci strains was detected in
these genomes. The avian C. abortus plasmids
are organized with eight open reading frames
(ORFs). The plasticity zone (PZ) of G1, G2 and 1V
is composed of genes required for several
biochemical pathways such as Acetyl-CoAcarboxylase (accBC) and purine and pyrimidine
biosynthesis genes (guaAB-add). When compared
with other chlamydial species, PZs of avian C.
abortus are most similar to the C. abortus but the
adherence factor/cytotoxin genes are present.
Their PZ are smaller than most of chlamydial
species. No tryptophan operon (trpAB) was
detected in the PZs of avian C. abortus strains.
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Introduction
Brucellosis is an endemic disease in many
regions of the world. Buffalo herds have been
increasing, and it is praised for the elaboration of
premium products. Buffaloes are frequently
infected by brucellosis and several serological
tests have been employed for the detection of
this disease. In Argentina, Buffered Plate
Agglutination Test (BPAT) has been used for many
years as a screening test in the diagnosis of
brucellosis in cattle. Fluorescence Polarization
Assays (FPA), was used as a confirmatory test
because reduces the errors of the conventional
agglutination tests. At the same time,
Complement Fixation Test (CFT), a reference
technique, was also carried out on suspected
results. Here we show comparative performance
among these serological tests for diagnosis
brucellosis inbuffaloes [1].

Material and methods
Blood samples were taken from a herd of 50
adult unvaccinated animals, where abortions
were reported. Sera were frozen at -20° C until
processing. BPAT, FPA and CFT were
simultaneously performed according to the
Manual of Standards for Diagnostics Test and
Vaccines (OIE). FPA was carried out in a SENTRY
100®(Diachemix) fluorescence polarization
instrument using a 1/100 serum dilution. CFT was
done through micro method, titrating the
complement to 50% of hemolysis. The same cutoffs (FPA: 105 mP; CFT: 41 ICFTU (International
complement fixation test units) were used as in
cattle for the determination of positive and
negative animals. Isolation of Brucella spp. was
attempted from milk samples by inoculation in
selective medium with antibiotics and 5% of
equine serum, and at 37º C incubation. No
isolation attempt could be performed on
abortions because all samples were in bad
conditions
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Results and discussion
22 samples were positive to BPAT, FPA and
CFT. All sera that were positive for BPAT showed
strong agglutination. FPA results obtained in the
positive sera were in the range between 170 and
250 mP while the average measurement of the
negative control was 75 mP. CFT was positive at
very high serum dilutions in all confirmed
samples. No false positive results for BPAT were
obtained in any sample. FPA and CFT confirmed
exactly the same results that BPAT anticipated.
No isolations compatible with Brucella spp. were
recovered.
Serological diagnosis for brucellosis in
buffaloes is sometimes controversially. These
results suggested that FPA might be used as a
confirmatory test for brucellosis in buffalo, due to

the same performance relative to CFT, its
adjustable cut-off useful in different
epidemiological situations, its reliability and ease
of performance. CFT is a very useful test, as long
as proper equipment and trained laboratory
professionals are available. We show here a very
precise methodology using BPAT as screening test
and FPA as confirmatory one. A larger study is
needed in order to obtain a cut-off that responds
to the current epidemiological situation of
brucellosis in buffaloes.
Reference
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Ciência Rural 42(9): 1621-1626.
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Introduction
Even though cell cultures are no longer as
widely used in veterinary diagnostics as in the
past, they remain an essential tool in the
virologist’s diagnostic toolbox, especially in the
discovery of new viruses. Indeed, when new
viruses emerge, it is important to be able to
obtain an isolate for characterization and
development of diagnostic reagents and vaccines
to combat the disease. Traditional cell culture
maintenance methods by freezing or serial
passaging are costly, time-consuming, and not
conducive for daily use in a busy diagnostic
virology laboratory. In fact, the cost factor
considerations have caused some veterinary
diagnostic laboratories to discontinue classical
virology assays. To alleviate the cost factor in
using cell cultures for diagnostics, we investigated
the viability and functionality of a commonly
used cell line, Madin Darby Bovine Kidney (MDBK),
during short-term storage at refrigerator
temperature (4 ± 2°C).

Materials and methods
A confluent monolayer of MDBK cells was
trypsinized and the cells suspended in standard
cell culture medium containing 9% fetal bovine
serum. The cell suspension was divided into five
aliquots and stored in a refrigerator. Starting from
the day of trypsinization, cells from one aliquot
at a time were counted using trypan blueexclusion method in an automated cell counter
to determine viability. Cells from the same
aliquot were used to setup serum neutralization
assays for antibodies against Bovine viral diarrhea
virus type 1 (BVDV1) and Infectious bovine
rhinotracheitis virus (IBRV) daily for five
consecutive days. Daily cell viability (%) and
mean antibody titers against BVDV1 and IBRV
were compared.
Results and discussion
The results showed that cell viability was
stable at ≥95% for up to fifteen days and
antibody titers against both viruses also remained
stable over the 5-day testing period. In
conclusion, MDBK cells stored in refrigerator
temperatures maintain their viability and
functionality for at least five days. Therefore, to
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minimize the labor and expense in using cell
cultures in a diagnostic virology laboratory, MDBK
cells may be trypsinized once a week for daily
use in virological assays during an entire week.
Such practice would fit well within a workflow
whereby cells are trypsinized on Monday and
stored in the refrigerator for daily use through
Friday.
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Figure 1. Mean daily cell viability over a 26-day
period.

Figure 2. Mean daily BVDV1 (n=8) and IBRV (n=7)
SN antibody titers over a 5-day period.
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Introduction
Leptospirosis is one of the most widely
distributed zoonosis in the world and is enzootic
in Argentina. The early detection of animals with
symptoms compatible with leptospirosis provides
a considerable contribution to implement control
measures of the disease. Our objective was to
compare the diagnostic performance between
two enzimoimmune assays (ELISAs) developed as
a screening test; One of them, sensitized with a
protein extract obtained from a culture of
Leptospira interrogans serovar copenhageni M20
(eELISA) and the other sensitized with a
recombinant protein LipL32 (rELISA) [1,2].

Materials and methods
Serum samples: 166 bovine sera taken from
different regions of Argentina were study. Before
these sera were evaluated by both ELISAs, all
samples were analyzed by Microscopic
Agglutination Technique (MAT) as the reference
method. This test was done using a battery of
Leptospira interrogans serovar Pomona Pomona,
L. interrogans serovar Canicola Hond Utrecht IV,
L. borgpetersenii serovar Castellonis Castellon 3,
L. interrogans serovar Wolffi 3705, L. interrogans
serovar Hardjo Hardjoprajitmo, L. interrogans
serovar Copenhageni M 20, L. interrogans serovar
Tarassovi Perepelicin and L. kirschneri serovar
Grippotyphosa Moskva V. as antigen. The eELISA
uses an antigenic extract of L. interrogans serovar
Copenhageni M 20 and the rELISA uses rLipL 32.
An ROC Curves analysis was performed following
the procedure of the guide: CLSI document EP24A2.
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Results
MAT: 69 positive sera and 97 negative sera
were found. The diagnostic sensitivity and
specificity for both ELISAs gave the following
results respectively: eELISA 98.6% and 97.9% and
rELISA, 85.5% and 86.6%. These tests have
different diagnostic performance. ELISA test with
extractive protein is more sensitive and specific
than rLipL 32.

application in the diagnosis of leptospirosis is of
utmost importance. We understand that this
assay could be a major tool for the diagnosis of
bovine leptospirosis. Besides, still is needed more
research to develop a much practical technique
for the detection of this disease.
References
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Discussion and Conclusions
These screening methods were developed for
the evaluation of leptospirosis of bovine herds.
Although, both ELISA’s tests presented
satisfactory results, eELISA is more sensitive and
specific than rLipL 32, thus, eELISA is the test to
be choice due to its better diagnostic
performance. The study of antigens for their
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Introduction
Lateral flow immunochromatographic (LFI)
strip tests are widely used for diagnosis of
infectious diseases because these tests are quick
and simple to perform on site during a major
epidemic. However, when testing clinical
samples, we may encounter abnormal antigenantibody reactions sometimes leading to a false
result. Our group has been developing a highly
sensitive foot and mouth disease detection kit
using
silver
amplification
immunochromatography technology(SAI) [1]. In
the process of the development, we found that
contamination of vesicular epithelium or swab
sample by bovine saliva often causes falsenegative result. Same kind of abnormal reaction
was observed on commercial LFI test strips. In this
study, we developed sample diluent to eliminate
false-negative result caused by saliva.

Materials and methods
Bovine saliva was collected from FMD-free
field. Collected saliva were diluted 10-fold with
common buffer, spiked or unspiked with FMDV
culture supernatant then applied to SAI. For
screening of substance to improve false results,
we added candidate substances to sample
diluent and observed if it worked.
Results and discussion
We found several saliva samples showing
false-negative result with very faint control line. We
found a group of compounds which could improve
the decreased intensity of test and control lines
(Figure 1). We confirmed improved detection rate in
samples obtained from infected animals by use of
developed sample diluent including a selected
compound. Although further validation using
diverse clinical samples is required, the sample
diluent is expected to contribute to improve the
accuracy of pen-site test of FMDV. It is also expected
to be applicable to other LFI or ELISA test kits of
major infectious diseases.
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Introduction
Little has been studied about Candida kefyr
and even less on its interaction with other
microorganisms related to infectious processes
and biofilm formation as a virulence factor in
bovine mastitis [1]. This work was performed to
demonstrate the biofilm production and the
adhesion capacity of Candida kefyr (CK), as well
as its interaction with Escherichia coli (EC) and
Streptococcus dysgalactiae (SD) isolated from
bovine mastitis milk.

Bacterial identification was carried out through
traditional biochemical tests and the
susceptibility to antibiotic was determined using
commercial multi-disc. To determine adhesion
capacity, the following inoculums were formed:
CK, CK+EC, CK+SD, using a Cowan
Staphylococcus aureus strain as positive control.
Adherence tube tests were performed:
qualitative, classifying them in negative, 1, 2 and
3 and quantitative adherence plate trials, which
were stained with 0.1% violet crystal and read
with a 492 nm of wavelength. Analysis of Variance
(ANOVA) and a Tukey test (p≤0.05), were the
statistical methods used, as well as Spearman
correlation (p≤0.01), to determine the association
between the two tests.

Materials and methods
Fifty samples of mastitis milk were obtained
from Querétaro, Mexico.The yeasts were
identified by means of fermentation and
assimilation of carbohydrates and by automated
methods Vitek 2 Systems (bioMériux). Minimun
inhibitory concentrations to Amphotericin,
Caspofungin,
Fluconazole,
Flucytosine,
Micofungin and Vaniconazole were determined.

Results and Discussion
9 strains of CK were obtained: 1 as alone
isolated agent, 3 in combination with SD, 2 with
EC and 3 with SD and EC. The 9 strains isolated
[313]

from CK were sensitive to all of the antifungals
used in this study. The SD isolates were sensitive
only to cefalotin, cefatoxime and cefuroxime,
whereas the strains of EC were sensitive only to
Amikacin and Trimetroprim/ Sulfamethoxazole.
Adherence tube trials were positive in all cases.
In adherence plate tests only six CK isolates
showed a significant difference (P≤0.05). As for
the cases of combinations made between CK +
EC and CK + SD, all of them had statistical
differences with the negative control (P≤0.05) and
with those that only contained CK. The
correlations between the quantitative and
qualitative tests were found to be good, obtaining
a Rho Spearman value of 0.85 (P≤0.01. This is the
first CK isolation report from bovine clinical
mastitis in México, as well as the biofilm
production and its bacterial interaction.
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Introduction
Mastitis is the one of the most common
health problems affecting dairy sheep; therefore,
the control of intra-mammary infections (IMI) is of
the greatest importance for the dairy farmers. In
a previous paper, we observed that coagulasenegative staphylococci (CoNS) and, in particular,
Staphylococcus (S.) epidermidis, was the
bacterial entity most frequently isolated from
milk [1]. S. epidermidis is considered as
opportunistic pathogen since it is usually present
in the milking environment, equipment, and teat
surface. It can causes persistent infections leading
to an increased number of somatic cells, changes
in milk composition, and reduction of production
[2].

to CLSI recommendations. The phenotypic
biofilm formation was evaluated by Congo Red
Agar (CRA) assay while genotypic analysis of PIA
(polysaccharide intercellular adhesion) genes
(icaA/D), proteinaceous factor genes (bhp, aap
and embp) and agr locus were carried out by PCR.
Results and discussion
A total of 73 (36.7%) isolates were resistant
to one or more antimicrobials. High rate of
resistance against ampicillin/penicillin (n=51) and
tetracycline (n=37) was observed. None isolate
was resistant to oxacillin. Out of a total of 199 S.
epidermidis isolates examined, 2 were classified
as strong biofilm producers because their
colonies exhibited a very black color; the
remaining 197 as no-biofilm producers due to
bordeaux or red color. One very black isolate
harbored icaAD, aap and embp genes while the
other possessed all gene analyzed. The presence
of icaAD and embp genes was also observed in 3
bordeaux isolates while another bordeaux isolate
was positive for icaA, bhp and embp genes. The

Material and methods
A panel of 199 S. epidermidis collected from
sheep milk samples in different provinces of
Sardinia (Italy) during the period 2015-2018, were
analysed. S. epidermidis isolates were screened
for resistance to 12 antimicrobial agents according
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remaining bordeaux/red isolates (n=193) did not
carry icaAD genes but were bhp (n=110), aap
(n=8) and embp (n=193) positive. Biofilm
formation, intercellular communication and
many virulence factors involved in
staphylococcal infections are regulated by one
well-characterized quorum-sensing system (QS)
called agr for accessory gene regulator. Based on
polymorphisms of agr locus, three distinct
genetic groups (types 1, 2 and 3) have been
recognized in S. epidermidis [3]. All 199 isolates

were PCR-positive for agr gene: 82 (41.2%)
belonged to agr-1se, 5 (2.5%) to agr-2se whilst 112
(56.3%) to agr-3se.
References
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Introduction
Enzootic bovine leukosis (EBL) caused by
bovine leukemia virus (BLV) is one of the most
widespread animal diseases. To detect the
disease, antibodies-based detection is one of the
reliable methods to indicate infected animal.
Since major capsid protein p24 presents high
immunogenicity [1], it has been widely used as a
confirmatory test. Therefore, the propose of the
study is to employ recombinant p24 in ELISA to
detect bovine leukemia virus infection in dairy
cattle.

specificity and area under the curve by receiver
operating characteristic (ROC) analysis. Briefly, 96well plates were coated with rp24 and were
incubated with serum samples dilution and were
read at 450 nm.
Results and discussion
The recombinant p24 was successfully
expressed and the molecular weight is about 24
kDa. This protein is recognized by positive sera
from western blot analysis (Figure 1). Cutoff value
of the iELISA assay is 0.159 demonstrating 84% of
sensitivity and 86% of specificity, and area under
the curve is 90% (Graph1). Therefore, the
recombinant p24 expressed is able to significantly
differentiate seropositive and seronegative
animals. However, validation with reference
laboratory is still required before it will be used
as a tool in control and eradication program.

Materials and methods
Expression and confirmation of EBL encoding
p24 capsid protein
Briefly, a gene was ligated in expression
vector and was transform into the E. coli. Then,
the recombinant p24 was verified by SDS-PAGE
and western blot analysis was done to confirm
the antigenicity.
Indirect ELISA (iELISA)
45 positive serum and 36 negative sera from
commercial competitive ELISA (cELISA) and iELISA
were used to find optimal cutoff, sensitivity,
[317]
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Figure 1. A: SDS-PAGE result. M: Marker, A: The
recombinant protein shows 24 kDa. B: Western
blot analysis demonstrating this 24 kDa is
recognized by BLV positive serum.

Graph1. The ROC curve represents the
relationship between sensitivity, vertical axis and
specificity, the horizontal axis.
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Introduction
Mastitis is a disease that causes economic
losses; one of the main etiological agents is
Staphylococcus aureus. The mechanism that is
regulated by the mecA gene is known as
methicillin/oxacillin resistance [1]. The aim of this
study was to detect methicillin and oxacillin
resistance of strains of S. aureus and coagulase
negative Staphylococcus (CNS) isolated from
cases of bovine mastitis.

were used as positive controls. Chromogenic agar
(BD) was used to detect methicillin resistance.
Results and discussion
Eleven species were identified: S. aureus
25% (10/40), S. sciuri 20% (8/40), S. intermedius
10% (4/40), S. xylosus 10% (4/40), S epidermidis
7.5% (3/40), S. saprophyticus 7.5% (3/40), S.
hyicus 7.5% (3/40), S. chromogenes 5% (2/40), S.
simulans 2.5% 1 / 40), S. capitis 2.5% (1/40), S.
lugdunensis 2.5% (1/40).
Resistance to Ampicillin was the highest, 100% of
S. aureus and 93% of CNS showed resistance.
Followed by resistance to Dicloxacillin where
60% and 70% of S. aureus and CNS respectively
showed resistance. Oxacillin resistance was of
97.5% of all the isolated strains, only one strain
of S. epidermidis was sensitive. Strains of S.
aureus Cowan, ATCC 976, ATCC 997 and ATCC
1026 were resistant to oxacillin. In chromogenic

Material and methods
Forty strains of Staphylococcus isolated
from cases of mastitis were used: 10 of S. aureus
and 30 of CNS identified by Api Stpah Biomeriux.
It was used the Kirby Bauer technique to know
the sensitivity to antimicrobials were classified
according to the CLSI criteria [2]. Strains S. aureus
Cowan 1, ATCC 977, ATCC 976 and ATCC 1026
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agar 22.5% (9/40) presented pink coloration
indicating methicillin resistance. Of these 9
strains, 4 were S. aureus, 2 S. intermedius, 2 S.
sciuri and 1 S. epidermidis. Strains S. aureus
resistant to methicillin represented 40% (4/10)
and CNS 16.66% (5/30). As can be seen a high
resistance to beta lactams and oxacillin was
found, so measures must be taken to control the
use of antimicrobials in the bovine mastitis
therapeutic.
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Introduction
The reprogramming of differentiated buffalo
somatic cell back to totipotent stage by
reproductive cloning has been successfully
achieved but, fetal loss as well as neonatal
anomalies/deaths are very high. The cloning
failures may be explained by incomplete
reprogramming of the donor cell genome [2].
Therefore, to improve the efficiency of SCNT,
knowledge of epigenetic status of donor cells
(somatic cells) is essential, which till date is
missing in buffaloes. In the present study, the
effect of the histone deacetylase inhibitor
(HDACi), with different concentration of Sodium
Butyrate (NaBu)-a chromatin remodeling HDACi
agent [1].

fibroblast cells was treated with 1, 3 and 5mM of
NaBu for 48 h and various observations were
taken such as morphological changes, population
doubling time and cell proliferation.
Results and discussion
The treated fibroblast cells exhibited altered
morphology, population doubling time and
proliferation rate. The epigenetic changes such as
acetylation (H3K9ac) and methylation
(H3K27me3) were observed using immunostaining. H3K9ac revealed that the acetylation
level in the four groups in adult fibroblast cells
increased significantly in dose dependent manner
(P< 0.05). Whereas, H3K27me3 in the four groups
of adult cell line didn’t differ significantly (P<
0.05). The study concludes that chromatin
remodeling of donor cells with the help of NaBu
may be possible and epigenetic aberrancies can
be reduced to a great extent, however cloning
trails may give accurate rate of efficiency.

Materials and methods
The purity and lineage of donor cells were
confirmed by determining presence of fibroblast
specific protein and gene markers (Vimentin,
Tubulin and Cytokeratin) using immuno-staining
and PCR. The pure population of buffalo
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Introduction
Listeria monocytogenes is a significant foodborne human and veterinary pathogen. Listeriosis
is a disease of human and domestic animals,
mainly ruminants, with variable manifestation,
primarily encephalitis, septicemia and abortion.
Among 13 serotypes of L. monocytogenes, only
four of them (1/2a, 1/2b, 1/2c, and 4b) are most
frequently isolated from human outbreaks and
food. Several putative virulence factors have
been described and they contribute to the
pathogenicity of L. monocytogenes.We
characterized ruminant L. monocytogenes
isolates from clinical cases to determine potential
infection to human.

according to the manufacturer’s instructions.
Results and discussion
The clinical features of listeriosis according to
the age, season, region, clinical signs, and
pathological lesions were investigated.
Interestingly, clinical listeriosis occurred
particularly in the winter and spring. Among 21
isolates,
nine
belonged
to
PCR
serogroupIVb(42.9%), followed byIIa (n=8,
38.1%),IIb(n=2, 9.5%), andIIc (n=2, 9.5%). The most
prevalent serotype was 1/2a (n = 10, 47.6%),
followed by 4b (n = 9, 42.9%) and 1/2b (n = 2,
9.5%)[Table 1].Those serotypes are responsible
for human and food infection. The following
virulence genes, which are related to the
pathogenesis of listeriosis, were identified in all
isolates: inlA, inlC, inlJ, inlB, lmo2672, plcA, actA,
plcB, mpl, hly, iap. The listeolysin encoding gene
(llsX)(n = 11, 52.4%) was not observed in serotype
1/2a in this study [Table 1] and was also identified
by other authors at variable rates (6.7%–44.8%).
The antimicrobial resistance patternfor the 21
isolates was shown 2n Table 3. The resistances to
oxacillin (76.2%) and ceftriaxone (66.7%) were
relatively higher than other antimicrobials tested.

Materials and methods
A total of 21L. monocytogenesisolates were
recovered from 14 caprinelisteriosis(2013–2018)
and seven bovine fetal abortion cases (2015–
2018). The isolates were assigned to serotypes by
an antiserum agglutination test. PCR serotypes
and 12 virulence factors of the isolates were
identified using PCR as described previously.
Antimicrobial susceptibility test of the isolates
was carried out using a Sensititre GPN3F plate
[323]

In addition, intermediate resistance rate to
ceftriaxone, ciprofloxacin, clindamycin, and
linezolid was determined 28.6%, 33.3%, 66.7%,
and 14.3%, respectively. Interestingly, multidrug
resistance was not observed in this study.
Although the recommended therapeutic
antimicrobials for listeriosis werefound to be
susceptible in this study, the antimicrobial
resistance monitoring of L. monocytogenes needs
to prevent the emergence of some strains
resistant to commonly used antimicrobials. To
the authors’ knowledge, this is the first
characterization study of L. monocytogenes
isolates from ruminant listeriosiswith clinical signs
in Korea. Further studies are needed to use more
powerful discrimination tool such asPFGE or MLST
to identify the association with human strains.

Table 2 Antimicrobial susceptibility of Listeria
monocytogenes (n=21)
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among Listeria monocytogenes isolates from
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Introduction
Clostridium difficile has been recognized as
an important emerging pathogen in both humans
and different animal species. The prevalence of
C. difficile infection is increasing, and the
bacterium is often found in meat products,
suggesting the possibility of animal-to-human
transmission. Therefore, food animals need to be
assessed for potential reservoirs of C. difficile to
humans. The objective of this study was to
evaluate the prevalence of C. difficile in fullgrown cattle at the slaughterhouse and to
characterize the isolates in Korea.

atmospheres. At the same time an enrichment
culture was performed as described previously.
PCR detection of toxin genes (tcdA, tcdB, cdtA,
and cdtB), deletion in tcdC gene, PCR ribotyping,
and MLST were used to characterize C. difficile
isolates.
Results and discussion
In a total, C. difficile was recovered from
8.3% (29/350) fecal samples [Table 1]; A+B+CDT+
(n = 5, 17.2%), A+B+CDT- (n = 16, 55.2%), and A-BCDT- (n = 8, 27.6%). The prevalence of toxigenic
C. difficile was 6.0% (n = 21/ 350 fecal samples)
and 72.4% (n = 21/ 29 C. difficile isolates). The
prevalence was consistent with other reports in
Europe where prevalence ranged from 6.9% to
9.9% in slaughtered cattle. Further
characterization revealed that these strains
belonged to the variable 21 ribotypes and 22
sequence types, which are correlated with the
ribotypes identified in humans in Korea [Table 2].
Among 21 toxigenic strains, R078 (ST11) was the
most prevalent ribotype (n=3, 10.3%), followed
by three R014/020 (ST2, ST14, ST507,
respectively). The novel sequence types of four
isolates were submitted to the pubMLST and

Materials and methods
In total 350 colonic contents from
slaughtered cattle were used to determine the
prevalence of C. difficile in Korea. From March
2012 to January 2013, samples were collected
over seven different visits from cattle with 16 –
99 months of age. For isolation of C. difficile,
colonic contents were shocked with 96% ethanol
for 50 min at room temperature with agitation,
and plated onto BBLTM Clostridium difficile
selective agar (CDSA, BD, USA). The plates were
incubated for 72 h at 37 °C in anaerobic
[325]

assigned as ST507–510. All of the RT078 and
RT126 strains had tcdC gene with a 39bp deletion
(n=4) and RT023 strain had 54bp deletion (n=1).
All of the isolates with tcdC deletion possessed
the binary toxin genes. This was the first study to
evaluate C. difficile isolates from cattle at
slaughterhouses in Korea, and the prevalence
(8.3%) was higher than expected because the
cattle were full-grown slaughtered animals in this
study. This suggests a possible risk of retail meat
contamination. Therefore, further studies on
meat tests to prove animal-to-human
transmission through the food chain.
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Introduction
Glanders is a zoonotic disease caused by
Burkholderia mallei, a gram-negative bacterium.
The internationally mandatory complement
fixation test (CFT) for testing of equine sera is
repeatedly leading to discrepant results. While
false positive results pose a problem for
diagnosticians, animal health authorities and
owners, false-negative results can turn a risk into
a possible threat.

Results and discussion
The measured specificity was 99.7 % (CI95%:
98.9 - 99.9) considering doubtful samples as
negative and 99.4 % (CI95%: 98.4 - 99.8)
considering doubtful samples as positive.
Out of 302 sera collected in a farm with on
ongoing outbreak of glanders, the ID Screen®
picked up 176 samples whereas the CFT
identified 27 samples as positive and 46 as
doubtful.
Out of 108 sera CFT negative/ELISA positive,
60 were confirmed positive by Western-Blot, 33
were negative and 15 gave inconclusive results.
Validation results showed an excellent specificity
and a good sensitivity, equivalent or greater
compared to techniques currently used.
However, more extensive validation of the test is
needed. This ELISA technique could be a good
alternative to actual methods for the diagnosis of
glanders.

Materials and methods
The ID Screen® Glanders ELISA is an indirect
enzyme-linked immunosorbent assay (ELISA)
based on a native semi-purified antigenic fraction.
Specificity was evaluated with sera from diseasefree and non-vaccinated regions (n=640).
Sensitivity was evaluated with sera coming from
endemic areas (Brazil, Pakistan; n=253 and 49,
respectively). ELISA results were compared with
CFT, Western-Blot and/or bacteriology.
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were compared with RT-QPCR and the IDScreen®
PPR Antigen capture ELISA. Analytical sensitivity
was assessed by testing serial dilutions of
inactivated PPRV and compared with
commercially available lateral flow devices.

Introduction
Peste des Petits Ruminants (PPR) is a
contagious disease affecting goats and sheep
primarily in Africa, the Middle East and the Indian
subcontinent. It is caused by the Peste des Petits
Ruminants Virus (PPRV), a species of the
Morbillivirus genus. The disease is highly
contagious, with approximately 80 percent
mortality in acute disease. Detection of PPR virus
can be useful to identify and monitor new
outbreaks. The ID Rapid PPR Antigen test is a
simple direct test (immuno-chromatographic
assay) for the detection of all 4 lineages of the
PPRV antigen in swabs that can be carried out at
pen-side. Results are obtained in less than 20
minutes.

Results and discussion
All negative samples were found negative
with ID Rapid® PPR antigen (specificity = 100%)
and the two others techniques. All samples were
found positive regardless of the technique tested,
demonstrating the capacity of the pen-side test
to identify and confirm PPRV infections (sensitivity
= 100%). The ID Rapid® PPR Antigen has an
equivalent sensitivity compared to the ID Screen®
PPRV Antigen ELISA, and higher detection limit
compared to other LFD.
The ID Rapid® PPR Antigen has an excellent
specificity, successfully detected all the PPR virus
isolates, regardless of the genotype tested, and
can be used in field conditions without any
specific laboratory equipment to confirm PPR
diagnosis at pen-side.

Materials and methods
Ocular swabs were sampled from 70 goats
and 6 sheep in a PPRV-free area without
vaccination (Hérault, France). 22 ocular swabs
sampled from animals infected with PPR virus
having clinical signs when sampled, were tested
with the ID Rapid® PPR Antigen. Results obtained
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Introduction
CIVTEST BOVIS® IBRgB is a blocking ELISA test
allowing the specific detection of antibodies
against gB of Bovine Herpesvirus Type 1 (BHV-1) in
serum samples. BHV-1 is the etiologic agent
responsible
for
Infectious
Bovine
Rhinotracheitis/Infectious Pustular Vulvovaginits
(IBR). Glycoprotein B (gB) is one of the main BHV1 envelope glycoproteins and, as an essential
protein for virus replication, it is present in all
natural field strains of BHV-1. Thus, the presence
of antibodies against gB is an appropriate method
for the serological diagnostic of BHV-1 infection.
The objective of this work is to validate the new
CIVTEST BOVIS® IBRgB to demonstrate that it is
scientifically robust, reliable, reproducible, and fit
for its intended use.

monitored. For the interpretation of the results,
all sera from vaccinated animals were considered
(D7 to D198) as true positives and all sera from
non-vaccinated animals (D0 and control group) as
true negatives. Moreover, other currently
available commercial ELISAs were included in the
present study. Samples were also analysed on
D42 and D178 by Sero-neutralization test (SN).
Results and discussion
CIVTEST® BOVIS IBRgB has shown good
diagnostic performance with bovine field samples
obtaining both, rapid detection of post-vaccinal
sero-conversion (the kit presented the faster
response after vaccination), and good detection
of immunity throughout the study (all samples
were found positive from 14 dpv and until the
end of the study). All kits detected some False
Positive results on D0 that were associated with
the presence of maternal derived immunity in the
farm. The differences in sensitivity between the
different kits concentrate between D0/D14 that
corresponds to the post-vaccinal sero-conversion
period. It should be noted that sensitivity and
specificity were 100% for CIVTEST compared to
SN technique.

Materials and methods
A panel of 485 serum samples from 54 calves
between 6 and 7 months of age have been
analysed. On D0 animals were vaccinated with
different live vaccines. We obtained serum
samples of all the animals before vaccination (D0)
and on days 7, 14, 21, 42, 88, 135, 178 and 198
post-vaccination (dpv). Unvaccinated animals
from the same age and farm were also
[329]

Table 1. Sensitivity (Se) and Specificity (Sp) of the
new CIVTEST® BOVIS IBRgB.

References
[1] OIE Terrestrial Manual 2018, Chapter 11.8
Infectious Bovine Rhinotracheitis / Infectious
Pustular Vulvovaginitis.
[2] Nauta, Jos. Statistics in Clinical Vaccine Trials.
Springer-Verlag Berlin Heidelberg. 2011. ISBN 9783-642-14691-6
[3] Landis JR, Koch GG. 1997. Biometrics. 33(1):
159-74.

Figure 1. IgG response described using BHV-1 gB
ELISA kits. Percentage of IBR positive identified
animals
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Introduction
Caseous Lymphadenitis (CL) causes
significant economic losses in the sheep raising
industry and its presumptive diagnosis is based
on examining superficial lymph nodes; however,
this can be of little worth in detecting early
infections or its visceral manifestation [1,2].
The purpose of this study was the
isolation of Corynebacterium
pseudotuberculosis from animals clinically
positive to LC

Serum titration was performed by the hemolysis
inhibition.
Results and discussion
C. pseudotuberculosis isolated strains
came from 100% of females, 63.63% from
animals older than 4 years, and 45.45% from
intermandibular abscesses. The Western blot
results were the following bands: 11.66, 16.84,
31.06, 33, 34, 42.19, 50.69, 60.91, 68.89, 77.81,
93.5 and 126.98 kDa. The serum titre was 1/64.
The somatic antigens obtained were recognized
by the serum of the clinically ill sheep and
bands were found that coincide with those
reported by other authors. When using the
serum and bacterial strain of the same animal
were observed a greater number of bands,
unlike that bacterial strain belonging to another
animal, being of great importance for the
elaboration of probable immunogens.

Materials and methods
The caseous exudate samples from hair or
half-hair sheep in livestock and stock breeding
units that tested clinically positive for CL, this
samples were sent to the Microbiology
Diagnostic Laboratory (FESC), where the animal
data (age, sex and place) were taken. Of the
isolated strains, two were chosen, to obtain
antigens. Serum was obtained from an animal
where one of the strains was isolated, the
antigens were evaluated by Western Blot [2].
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Introduction
Caprine Arthritis-Encephalitis Virus (CAEV)
can cause persistent infection in goats leading to
reduced milk production, growth rate, and
reproductive failure [1,2]. Infected animals are
affected by inflammatory response more than by
virus causing non-specific pathological changes.
The need for further analysis to confirm infection
is required. Immunohistochemistry (IHC) is a
useful method to make a definitive diagnosis
based on the presences of CAEV in tissues. For
serological test, ELISA is useful for screening of
herd status. Our previous study indicates that the
samples having positive staining from IHC will also
be positive by using PCR technique but there still
has no valid evidence when compared between
IHC and ELISA. Therefore, the objective of this
study is to provide the IHC information based on
p28 capsid protein expression of naturally
infected in sero-positive goats to evaluate the
antigen distribution in naturally infected goats.

Materials and methods
Tissues from five sero-positive (cELISA;
VMRD®) and asymptomatic goats were formalinfixed. H&E were performed for microscopic
findings. IHC was brought to investigate based on
commercial monoclonal Ab (VMRD®) specific to
p28 capsid protein of CAEV.
Results and discussion
No clinical manifestations are observed in
all cases; however, microscopic findings showed
mononuclear cells infiltrated in various organs
without other specific lesions. Viral antigen was
found in 4/5 seropositive animals located in
various organs, which were lung (3/5) in
pulmonary alveolar macrophages, liver (2/5) in
kupffer cells, spleen (2/4) in lymphocytes, kidney
in renal tubule (1/5), bone marrow (1/5) in
lymphocytes (figure1). Heart and brain did not
harbor viral antigen. None of the negative control
tissues showed positive staining.
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IHC is a valuable method supplementary
to non-specific lesions of H&E staining to find
specific target cells, and target organs for sample
collection for viral detection. Additionally, our
preliminary findings suggest in seropositive cases
that they have a high chance to detect the
antigen.
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Introduction
Caseous Lymphadenitis (CL) causes significant
economic losses in the goat raising industry as in
leather depressure, the quality and quantity of
milk and confiscation in the slaughterhouse
decrease [1].
Its presumptive diagnosis is based on
examining superficial lymph nodes; however, this
can be of little worth in detecting early infections
or its visceral manifestation. The disease is almost
always detected at the slaughterhouse, through
the presence of swollen lymph nodes showing a
purulent, caseous exudate [1, 2].
The purpose of this study was the isolation of
Corynebacterium pseudotuberculosis from dairy
goats.

Results and discussion
C. pseudotuberculosis isolated strains came
from 100% of females, 80% from animals older
than 4 years, and 40% from mandibular
abscesses.
The isolation and identification of sixteen
Corynebacterium pseudotuberculosis strains in
this study consisted of identifying characteristic
colonies (small, rounded, creamy white and easy
displacement and fragmentation), in the
observation of  hemolysis in blood agar and its
biochemical characterization.
The 60% were nitrates negative and 40% were
positive nitrates. Although, in most cases samples
of small ruminants do not reduce nitrates, it is
known of strains from horses and from negative
cows to nitrates. There are reports of isolations
from sheep positive to nitrate reduction and
recognition in small ruminants.

Materials and methods
The caseous exudate samples from from
goats in dairy units that tested clinically positive
for CL.
This samples were sent to the laboratory where
the animal data (age, sex and place) were taken.
The C. pseudotuberculosis strain was isolated
and inoculated in blood agar, which was
biochemically characterized [2].
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Inclusivity study
Inclusivity study was conducted on a panel of
23 Brucella isolates provided by French National
Reference Laboratory for Brucellosis.
Exclusivity study
This study has been performed on 78 DNA
from microorganisms other than Brucella from
the same ecological niche, associated with
ruminant abortions or presenting a crossserological reaction.
Diagnostic sensitivity and specificity
The following samples were analyzed in
parallel in culture and the IDBRU method:
- 52 milk samples from cattle herds with history
of brucellosis in China.
- 208 samples of goat's milk collected in the
Sultanate of Oman.
Furthermore, three different PCR based on the
primer design described by Bounaadja et al. 2009
[1], was used in parallel to the IDBRU kit to
analyse a panel of 19 milk samples from Sicile
cattle.

Introduction
Brucellosis is a widespread neglected
bacterial zoonosis caused by Brucella, a Gram
negative and facultative intracellular bacteria,
classified as bioterrorism agent. The disease is
responsible of debilitating infections in human. In
animals, it causes abortion, infertility and animal
production decrease (reduced milk yield, weight
loss), leading to high economic losses.
IDvet Genetics has developed a molecular
detection tool for the detection of Brucella spp.
from swabs, milk, organs and tissues.
Materials and methods
The ID Gene™ Brucella spp Triplex (IDBRU)
kit is a real-time qualitative triplex PCR kit. It
amplifies target DNA of Brucella spp. specific
sequence of the IS711 gene, an endogenous
internal control, and an exogenous internal
control.
In silico analytical specificity
Specificity was evaluated by aligning the target
PCR systems (primers and probes) with the
databases available on the NCBI.
DNA extraction and amplification
Results were obtained with ID Gene® Mag Fast
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Results and discussion
In silico analytical specificity
After alignment, 100% in silico specificity was
found for IS711 target gene for Brucella spp.
Alignments do not show high sequence
homology with pathogens in the same ecological
niche.
Analytical specificity and sensitivity
The IDBRU kit successfully detected the
panel of Brucella strains and as no amplification
product was observed for other microorganisms.
The limit of detection of the PCR (95%) was
established around 12.5 copies/PCR.
Characterisation of the method
The Method detection Limit obtained with
the two extraction kits for spiked endocervical
swab samples was of 7000 UFC/mL.

Diagnostic sensitivity and specificity
Diagnostic sensitivity and diagnostic
specificity for the 260 milk samples tested with
culture and IDBRU methods was measured as
83% [51.6-97.9] and 96% [92.2-99.8] respectively.
The IDBRU gave earlier Cq values than the
published PCR (Bounaadja et al. 2009) (ΔCq ≥ -2).
The IDBRU kit showed a slightly higher sensitivity
compared to the amplification with published
PCR.
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Introduction
This study is to compare the effects of two
types of creep feed on haematological
parameters, parasitic oocyst counts and liveweight gain in goat kids.

Results and Discussion
RBC, PCV, plasma protein, mean
corpuscular volume and eosinophil counts of
group 1 were significantly higher than those of
group 2 . This might be better protein status of
creep feed 1 because high haematological values
were related with dietary protein content [1]. The
lower RBC, PCV and MCV values in group 2 could
be due to phenols and condensed tannins from
Leucaena leucocephala, that have been
reported to have an antinutritional action [2].
Coccidial oocyst counts in group 1 goats
were significantly higher than those of group 2.
This must be due to the present of
Leucaena leucocephala leaves in creep feed 2.
Leucaena leucocephala containing tannin had
shown direct antiparasite activity [3]. Strongyle,
Moneizia and Trichuris egg counts were not
significantly different between group 1 and 2.
The live-weight gain of goat kids from group
1 and 2 was not significantly different. Two type
of creep feeds used in this study containing
different in CP% had similar effect on the body

Materials and Methods
It was conducted at Ya Thar Village in
Myingyan Township in 2017. Fifty goat kids, 1.5-4
months of age from Each group contained 25 goat
kids. Each goat kid was ear-tagged. The goats in
each group were offered 200g per head per day
of two different creep feeds respectively. The
creep feed 1 containing 30% groundnut cake and
70% pigeon pea residues while creep feed 2
containing 30% leucaena, 30% pigeon pea
residues and 40% Mulato II. Group 1 goats were
offered creep feed 1. Group 2 were offered creep
feed 2. Haematological parameters, daily weight
gain and parasitic oocyst/egg counts of goats
observed.
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weight gain. This might be due to the tannins
containing in creep feed 2.
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Conclusion
Creep feed 1 and 2 showed no adverse effect
on haematological parameters. Creep feed 2
showed better effect on decreasing coccidial
oocysts than creep feed 1. Creep feed 1 and 2
showed the same effect on live-weight gain.
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Introduction
HoBi-like viruses are a group of emerging
pestiviruses affecting cattle and buffalo.
There are some antigenic differences
between HoBi-like viruses and BVDV-1 and BVDV2 strains. The performance of BVDp80 ELISA kits
detecting antibodies against this virus is not well
known. For this reason, the aim of this study is to
evaluate the detectability of a blocking BVD ELISA
kit against sera from HoBi-like infected buffalos.

Results and discussion
Quantitative and qualitative ELISA results for
each protocol and sample are shown in Table 1.
The kit was able to detect as positives those
samples with SNT titers equal or superior to 25
using the long protocol. Buffalo 2 sample, with a
25 SNT titer, was the only sample detected as
“low positive”. The other sample with SNT titer
of 25 (Buffalo 6) together with the rest of samples
with SNT titers from 26 to 210 were interpreted as
“high positives”.
By using the short protocol the kit detected
as positive only one of two samples with SNT titer
of 25. Samples with SNT titers from 26 to 28 were
also interpreted as “low positive” and only the
samples with SNT titer of 210 were interpreted as
“high positive”.
Comparison between SNT and ELISA (%IN)
by both protocols is shown in Figure 1. Neither of
the protocols detects samples with a SNT titer
lower or equal than 24.
CIVTEST® BOVIS BVD/BD P80 was able to
detect HoBi-like infected buffalo.

Materials and methods
The study was conducted using 9 sera from
HoBi-like naturally infected buffalos. These
samples, provided by INTA, had been previously
analyzed by SNT and represented a sequence of
SNT titer values from 23 to 210 (see Table 1; [1]).
Samples were analyzed using a blocking BVD
p80 ELISA kit (CIVTEST® BOVIS BVD/BD P80)
according to the manufacturer’s instructions. The
kit differentiates between low positive values
(%IN 50-80) and high positive values (%IN >80).
Samples were evaluated using both protocols of
the kit: (i) long and (ii) short protocol.
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The kit showed greater detectability by using
the long protocol than the short one. In these
conditions, the kit shows the best qualitative
performance, indicating that it is suitable to
detect HoBi-like infected buffalos.
On the other side, the short protocol,
despite showing less sensitivity, allows a better
semi-quantitative analysis of the samples, since it
is able to differentiate between “low positives”
and high positives. So, depending on the type of
information we need, we could use one protocol
or the other; we would use the long protocol as
a screening system, and the short protocol to
obtain quantitative information on a positive
sample.
This work helps to determine the suitability
of commercial kits to detect antibodies against
this new pestivirus species. Above all, we would
like to highlight the usefulness of these tools in
regions where Hobi-Like virus already circulates.

Table 1
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Introduction
Neospora caninum is a protozoan of the
Phylum Apicomplexa that causes neosporosis [1],
which has been recently suggested as a relevant
cause of reproductive disorders in small
ruminants [1,2]. The aim of the present study is
to develop and validate a new serological test
based on time resolved fluorescency (TRFIA) for
the detection of N. caninum antibodies in small
ruminants.

Overlap performance was done to study
significant differences between positive and
negative samples. Cut-off was estimated by ROC
analysis.
Results and discussion
Analytical validation:
Precision: Intrassay coefficient of variations
(CVs) ranged from 9.1% to 5.8%. Interassay CVs
were between 8.5-15.7%.
Sensitivity: the analytical detection limit
was 4.2 UFN.
Accuracy: Linearity under dilution showed
2
a R of 0.99 for the high antibody amount
sample, and 0.98 for the low amount one.
Recovery results ranged from 82.5% to 120.1%.
A significant positive correlation was found
between TRFIA and ELISA (Spearman correlation
coefficient 0.79, p < 0.0001).
Overlap performance
UFN were significantly higher (Mann
Whitney test, p<0.0001) in seropositive sheep

Materials and methods
A total 122 samples from a dairy sheep farm,
previously classified as positive and negative for
N. caninum by an in house tachyzoite soluble
extract enzyme-linked immunosorbent assay
(ELISA) [3] as reference technique, were analyzed
by TRFIA [4]. The TRFIA developed used GRA7
antigen. Results were expressed in Units of
Fluorometry for Neospora (UFN). Analytical
validation was performed by evaluation of assay
precision, analytical sensitivity and accuracy.
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(mean values= 347.6 UFN) compared with
seronegative animals (mean values= 20.5 UFN).
Cut-off
The optimal cut-off point was 62.68 UFN,
with 100% of sensitivity and 95.83% of
specificity.
Overall, the GRA7-TRFIA that we have
designed and validated has an adequate
precision, analytical sensitivity and accuracy to
detect anti-N. caninum antibodies in ovine
serum. Due to its high sensitivity, GRA7-TRFIA
could potentially be applied to other type of
samples (e.g. milk, saliva) for the detection of
antibodies to this parasite.
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Introduction
Theileriosis is a tick-transmitted disease
caused by genus Theileria which includes
intracellular protozoan parasites belonging to
phylum Apicomplexa that majorly affects
domestic ruminants and wild Bovidae. Theileria
parva and Theileria annulata are the two most
economically important cattle parasites which
are responsible for inhibiting livestock
development in many parts of the world. Most
common clinical signs include repeated abortions
along with high fever, diarrhea and weight loss.
The objective of the present study was to
develop and evaluate a novel Real-Time
hydrolysis probe PCR assay for detection of
Theileria spp. in clinical samples. [1,2].

performed against other animal pathogens.
Clinical validation was carried out using 80
different samples including blood and tissues
from vital organs of suspected animals. Manual
DNA Extraction was followed by conventional and
Real-Time PCR. Data entry and comparative data
analysis was computed using the 2x2 diagnostic
test evaluation calculator.
Results and discussion
On analysis, 26.25% (21/80) of the samples
were true positive and 36.25% (29/80) were true
negatives for Theileria spp. by both the PCR
assays. In addition, 37.5% (30/80) samples were
positive only by probe based assay. The limit of
detection of the probe assay was 6.18*10^4
copies. Overall, the assay was 100% sensitive and
specific showing no cross reactivity with other
pathogens. In conclusion, the present study for
early detection of infections by Theileria parasites
helps to control spread of the disease and
represents a significant improvement over other
methods that are attributed to sensitivity,
specificity, speed, simplicity and affordability of

Materials and methods
A novel hydrolysis probe Real-Time Theileria
genus specific PCR targeting the 18S ribosomal
RNA gene was standardized and optimized.
Analytical sensitivity i.e. Limit of Detection (LOD)
was determined by testing a dilution series of the
Theileria DNA. Specificity of the assay was
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the probe assay.
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Introduction
Caprine arthritis encephalitis virus (CAEV)
belongs to the small ruminant lentiviruses (SRLVs)
which include CAE and maedi-visna virus (MVV) in
goat and sheep, respectively. These viruses are
the persistent infections causing interstitial
pneumonia, mastitis, arthritis and encephalitis
according to hosts. However, several evidences
and researches support the natural sheep-to-goat
transmission and vice versa. This study aims to
characterize the nucleotide sequences of the gag
gene of CAEV which circulated in the sheep farm
in northern Thailand.

based on neighbor joining statistical with 1000
bootstrap replications using MEGA version 10.0.5.
Moreover, the deduced amino acids were
obtained from the nucleotide sequences for
consensus region analysis by BioEdit software.
Results and discussion
In order to surveillance the SRLVs in the sheep
farm, ELISA antibody detection was performed
and the positive results were found
approximately 20% of total 267 samples.
Subsequently, fifty-four EDTA-bloods were
collected randomly and eleven samples showed
amplified products to nested PCR. Both nestedPCR and ELISA presented the corresponded
results.
For the amino acid analysis, these Thai-ovine
isolates sequences were similar to other CAEV
sequences including CAE prototype (M33677)
which there are some deletion at position 134140 of the major capsid protein whereas these
deletions could not be found in MVV sequences
(Fig 1). In addition, the phylogenetic
reconstruction confirmed the same cluster of
Thai-ovine isolates to CAEV (Fig 2).

Materials and methods
Fifty-four sheep were randomly sampled to
collect EDTA-blood mononuclear cells (PBMCs) in
SRLV-seropositive farm in northern part of
Thailand. Genomic DNA was extracted and
amplified by nested-polymerase chain reaction
(Guiguen et al, 2000). The 512-bp partial fragment
of gag gene was detected in eleven PBMC
samples. Then, the amplified products were
sequenced and processed for sequencing
alignment. Phylogenetic tree was generated
[347]

The phylogenetic analysis showed that Thaiovine isolates were more closely related to
Taiwan strain, CAE prototype and also several
strains from China than the previous Thai isolates
although they were in the same clade (Fig 2).
There are no records about the goat contact.
Then, the source of farm infection has not been
known.

Figure 2. Phylogenetic analysis of Thai-ovine
isolate in this study (●), previous Thai viruses (∆)
and other CAEV and MVV strains based on the
partial fragment of gag gene.

Figure 1. Alignment of deduced amino acids from
the partial gag gene sequences, Thai-ovine
isolates (black circle) related to other CAEVs.
Deletions could be found (boxed).
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Introduction
Caprine arthritis-encephalitis (CAEV) virus
and ovine Maedi-visna virus (MVV) belong to
members of the small ruminant lentiviruses in
family of retroviridae 1. The virus contains two
copies of single-strand RNA encode structural gag,
env and pol genes. Only gp125, gp90, p45, p28
and p15 proteins produced from those genes
have been reported being recognized by serum
from infected animal2.While, Gag polyprotein
(p55gagkDa) is encoded by gag gene, yielding
capsid protein (CA, p28 kDa), matrix protein (MA,
p19 kDa) and the nucleocapsid protein (NP, p16
kDa). However, few information has been known
about gag polyprotein whether it could be used
as diagnostic antigen in ELISA or not. Therefore,
this study aims at expression of full-length gag
polyprotein and evaluation of its potential use as
serological diagnostic antigen in order to pave the
way for producing ELISA test kit to apply it in
control for CAEV free herd kid program.

Materials and methods
A DNA encoding target region of gag protein
p55gag(Met1-Glu448) was amplified. Vector pGEM®T easy was ligated with target sequence and
subcloned into pet 30a to express as
recombinant 6his-tag at N and C-terminal. The
recombinant protein was analyzed by SDS-PAGE
and finding antigenicity by western blot
technique. The ability of this recombinant protein
to differentiate between positive and negative
serum was performed by ELISA and area under
the
curve
(AUC)-Receiver
Operating
Characteristics (ROC) was calculated by using
MedCalc statistical software.
Results and discussion
The full length of gag gene is amplified. The
positive cloned is expressed with 55 kDa and 28
kDa (Figure 1). Interestingly, the positive serum
could recognize the protein at 28 kDa and 17 kDa
(Figure 2). From ROC curve with known 66 positive
and 126 negative serum samples at 95%
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confidence interval generate AUC=0.891 with
84.85% sensitivity and 96.83% specificity and cutoff value is 0.32. In conclusion, the recombinant
precursor protein p55gag is recognized by positive
serum at 28 kDa corresponding to capsid protein,
but about 17 kDa, it might be matrix or
nucleocapsid in which one of them could not be
detected. However, from ROC curve this
precursor protein can differentiate between
positive and negative serum samples in which it
could be used for the future development as an
CAEV-ELISA diagnostic kit in order to introduce a
CAEV control program in the country.
A

1 2

B

Figure 2. Receiver operating characteristic curves
for enzyme-linked immunosorbent assay to
detect goat IgGs anti precursor gag protein (area
under the curve [AUC] 0.891)

1 2
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Figure 1. A; SDS-PAGE. Lane 1 is molecular weight
marker and lane 2 is purified recombinant
protein. B; Western blot analysis. Lane 1 is
molecular weight marker. Lane 2 is the
recombinant protein reacted with positive serum
and no immunoreactivity is observed with
negative serum (data not show)
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Introduction
Infectious and parasitic diseases in dairy
cattle population are an important problem in
maintaining the health of animals in the herd and
dairy production at a high level [1, 2, 3].
The aim of this study was to estimate the
prevalence of BVDV, Coxiella (C.) burnetii and
Ostertagia (O.) ostertagi antibodies in bulk tank
milk (BTM) in dairy cattle herds in the region of
concentrations in Poland.

and herd size classes were compared using the
chi-square test. 95% confidence intervals for
prevalence were calculated using the Wilson
method. The significance level (α) was 0.05. For
O. ostertagi ODR is represented by the median
(interquartile range, IQR). ODR between regions
and provinces were compared by a one-way
analysis of variance (ANOVA) in Welch
modification, due to significant differences in
variance between classes in the Leven test.
The significance level (α) was 0.05. The
analysis was performed in the TIBCO Statistica
13.0.0 program (TIBCO Software Inc., Palo Alto,
CA).

Material and Methods
BTM samples were collected from dairy
farms in Poland and examined at the Faculty of
Veterinary Medicine, Wroclaw. No vaccination
against examined infection or antihelmintic
treatment has been carried out. The BVDV, C.
burnetii and O. ostertagi seroprevalence was
determined using ELISA’s tests IDEXX BVDV total
Ab test, IDEXX Q fever Ab test (Scandinavia,
Sweden) and Svanovir® O. ostertagi-Ab test
(Svanova, Sweden). Herd-level seroprevalence of
BVDV and C. burnetti between regions, provinces

Results and discussion
The studied herds were assigned to five
areas of Poland, corresponding to the
concentration of cattle population per 100 ha:
Central (C); Southern (S); North-western (N-W);
Northen (N) and Eastern (E).
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Table 1. Presence of anti-BVDV antibodies in
regions.
Regions Numbers of
Seroprevalence
herds
C
358
63,1% (58,0%, 68,0%)
E
209
61,7% (55,0%, 68,0%)
N-W
84
71,4% (61,0%, 80,0%)
S
40
60,0% (44,6%, 73,7%)
N
92
51,1% (41,0%, 61,1%)
Total
783
62,1% (58,6%, 65,4%)

significantly between provinces included in the
regions: C, E, N-W and S (p <0.001).
Table 3. The ODR values for O. ostertagi
antibodies in regions.
Regions Numbers of
Mediana (IQR)
herds
C
521
0,377 (0,198-0,557)
E
226
0,301 (0,133-0,531)
N-W
109
0,310 (0,141-0,555)
S
64
0,624 (0,261-0,865)
N
145
0,526 (0,303-0,774)
Total
1065
0,378 (0,193-0,589)

No significant difference in seroprevalence
of BVDV at the herd levels between regions (p =
0.08) was detected. However it varies
considerably between provinces belonging to the
region E only (p<0,001).

ODR is significantly higher in the N and S
regions than in all other regions (p <0.001) and a
significant variation of ODR between provinces
has been demonstrated (p <0.001). ODR differs
significantly between provinces which means that
non-geographical factors affecting the severity of
the invasion of O. ostertagi like grazing time or
diet should be taken into account.

Table 2. The C. burnetii antibodies in regions.
Regions Numbers
Seroprevalence
of herds
C
379
56,5% (51,4%, 61,4%)
E
212
84,4% (78,9%, 88,7%)↑
N-W
99
68,7% (59,0%, 77,0%)
S
63
57,1% (44,9%, 68,6%)
N
95
68,4% (58,5%, 76,9%)
Total
848
66,3% (63,0%, 69,4%)
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Prevalence Q fever antibodies at the herds
levels varies considerably between provinces
belonging to the region E only (p<0,001). In turn
prevalence at the level of herds differs
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Introduction
It is a challenge to diagnose lymphocyte
clonality by PCR for antigen receptor
rearrangement (PARR). For B and T cell,
complementary region 3 (CDR3), parted of variable
region, of immunoglobulin
heavy chain (IgH) and T cell receptor gamma
(TCRγ) genes are selected to amplify by PARR [1].
With good sensitivity and specificity of primer
sets, this technique offers a beneficial to diagnose
ambiguous cases such as reactive
lymphadenopathy [2]. Normally, lymphoma
arises from a monoclonal lymphocyte, but
polyclones could interfere diagnosis result to
false positive or false negative. Thus, duplicate
reaction and heteroduplex are normally done in
every samples to avoid pseudoclonality [3]. DNA
separation by agarose or polyacrylamide gel
analysis often showed difficulty when
interpretation because of polyclonal
lymphocytes [4]. Capillary electrophoresis and
GeneScan are developed to improve resolution
of clonality test in both canine and feline

lymphoma [1, 5]. The objective of this study was
to evaluate clonality result in canine B- and T-cell
lymphoma with capillary electrophoresis.
Materials and methods
Ten samples from lymph node cytology were
collected by fine needle aspiration. Genomic DNA
was extracted by mammalian genomic DNA
miniprep kit (Sigma-Aldrich, USA). DNA products
were kept in -20ºC after analysis in previous study
[6].The primer sets were used following Sirivisoot
et al. (2018). Then PCR products from
conventional and heteroduplex were run by
QIAxcel Advanced System and analyzed by
QIAxcel ScreenGel software (Qiagen, USA).
Results and discussion
Four samples of multicentric B-cell lymphoma
showed IgH clonality at 93-118 bp. The
pseudoclones were observed in one sample but
they were disappeared after heteroduplex
analysis (Figure 1). However, one sample of B-cell
lymphoma did not amplify with IgH primer which
might be due to somatic mutation. Two primer
[354]

1 2 3 4 5 6 7 8 9 10 11 12

sets of five T-cell lymphomas presented TCRγ1
at 77 -94 bp and TCRγ2 222-224 bp. The
pseudoclonality usually observed in TCRγ2
(Figure 2) but they disappeared after
heteroduplex.
Therefore,
capillary
electrophoresis has advantage to analyze DNA
fragment from PARR. It can decrease time and
increase precise interpretation when compared
to traditional gel-based analysis.
1 2

3 4 5
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TCRγ
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Figure 2. A pseudogel image and
electropherogram of three canine T-cell
lymphomas. Lane 1, 3, 5 are TCRγ1 genes and
lane 2, 4, 6 are TCRγ2 genes. Lane 7, 9, 11 are
heteroduplex of TCRγ1 genes and lane 8, 10, 12
are heteroduplex of TCRγ2 genes. Red arrows
indicate clonality peak at 88 and 222 bp from
conventional and heteroduplex PCR.
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Figure 1. A pseudogel image and
electropherogram of canine B-cell lymphoma.
Lane 1 is Cµ gene. Lane 2-5 are IgH genes from
four dogs. Lane 6-9 are PCR products from lane 25, respectively, after heteroduplex analysis. Red
arrows indicate clonality peak at93 bp from
conventional and heteroduplex PCR.
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Introduction
Canine Leishmaniasis is a vector-borne
disease caused by Leishmania infantum.
Leishmaniasis is a major global zoonosis that is
potentially fatal to humans and dogs. Diagnosis is
essential for the control of the disease. Canine
Leishmaniasis is usually diagnosed through the
detection of specific antibodies against Leishmania
spp., using quantitative
serological techniques like immunofluorescence
antibody test (IFAT), considered as the reference
technique, and enzyme-linked immunosorbent
assay (ELISA).
The aim of the present study is to correlate
the values of the commercial ELISA CIVTEST®
CANIS LEISHMANIA with the IFAT technique in
order to obtain a quantitative interpretation of
the values obtained with ELISA.

values (from <1/40 to 1/10240). IFAT titre of 1/80
was considered the cut-off. All samples were also
analyzed using CIVTEST® CANIS LEISHMANIA,
according to manufacturer’s instructions (the kit
expresses results in Rz values, normalizing
absorbance values against an internal control).
Quantitative and qualitative correlation between
both techniques were assessed.
Results and discussion
Good quantitative correlation was obtained
between the median of Rz values and IFAT
categories until IFAT titre of 1/1280 (R = 0.8, p
<0.001). At higher IFAT values correlation
disappears (p = 0.33). The ANOVA analysis of
these groups shows that there are significant
differences in the values of Rz as a function of
the IFAT category (P = <0.001).
The qualitative analysis shows that
CIVTEST® CANIS LEISHMANIA presented a
sensitivity and specificity of 89.96% (85.60 –
93.11) and 89.92% (86.99 – 92.52), respectively
(compared to IFAT technique).
The correspondence between eight ranges
of Rz values and the categories of IFAT was
defined in order to allow quantitative

Materials and methods
The study was conducted using 755 serum
samples from Spain and Italy. 5 different
laboratories were involved in the IFAT testing of
the study. Each one analyzed a percentage of the
samples using its own IFAT technique. The
samples were classified in 10 different IFAT titre
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interpretation of the results obtained with the
ELISA kit (see Table 1).
However, given the existing variability and
differences in the number of samples (n=38) in
the three higher IFAT titre categories (1/2560,
1/5120, 1/10240), it is not possible to distinguish
with statistical significance these IFAT titres and
define different Rz values for them.
Regarding the qualitative assessment, Se
and Sp values obtained in this study were lower
than the ones obtained in a previous study
performed by Solan-Gallego et al [1] using
samples from different epidemiological status (Se
= 92.5% and Sp = 100%). IFAT is a laborious
technique that can present differences of
interpretation between laboratories. Having
included results from five different laboratories in
our study could explain the differences observed
in the kit performance.

Table 1. Correspondence of IFAT and RZ values
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Introduction
Strangles, caused by Streptococcus equi
ssp. equi, is a highly infectious and contagious
upper respiratory tract infection of horses and
other equines causing high morbidity and
mortality [1]. Transmission can occur through
direct contact with infected discharges via mouth
or nose or indirect contact via water troughs,
contaminated clothing of handlers or tack [2]. An
outbreak of strangles in Singapore Turf Club (STC)
was reported in January 2016. Multi-locus
sequence typing (MLST) and Whole Genome
Sequencing (WGS) was used to characterize the
outbreak strain.

phagocytic M-protein (SeM) and compared to the
SeM alleles in the PubMLST database [3]. WGS
and phylogenomic analysis was also performed
to assess evolutionary relationships between the
isolates.
Results and discussion
This is the first known report characterizing a
strangles outbreak in Singapore. Two clinical
horses and two in-contact horses were culture
and PCR positive in this outbreak. Sequencing the
SeM gene revealed that all the outbreak isolates
from the four infected horses contains SeM gene
allele 100, suggesting that these horses were
infected with the same S. equi ssp equi strain.
In order to provide a more detailed
epidemiological analysis, WGS was performed on
the strains isolated from this outbreak as well as
achieved isolates. The outbreak isolates were
highly clonal which further demonstrated that
the outbreak isolates came from a single source.
Interestingly, although 3 out of 4 of the strains
isolated in 2010 and 2011 contain SeM gene
allele 100, phylogenetic analysis showed that the

Materials and methods
Nasopharyngeal swabs, guttural pouch
washes and abscess swabs collected from clinical
(n=6) and in-contact horses (n=158) were
cultured on Columbia Colistin-Nalidixic acid (CNA)
agar with sheep blood. Positive cultures were
confirmed with a TaqMan qPCR assay targeting
the eqbE gene. Subtyping of the outbreak isolates
and archived isolates from 2010 (n=2) and 2011
(n=2) was done by sequencing the anti[359]

outbreak strain was not closely related to these
strains.
It has been shown that certain countries
have a higher prevalence of a particular SeM
allele type. Further analysis is in progress to help
determine if the outbreak strain was imported
from countries with known prevalence of S. equi
ssp. equi with SeM 100 allele type or represents
an emerging strain within Singapore.

Acknowledgements
We would like to acknowledge all the AVA
officers and staff from Singapore Turf club who
did the sample collection and assisted during the
outbreak investigation.
References
[1] Timoney JF. 2004. Vet Res. 35(4): 397-409.
[2] Susan F, John P, et al. 2018. J Equine Vet Sci.
71: 71-74.
[3] Kelly C, Bugg M, et al. 2006. J Clin Microbiol.
44(2): 480-486.

[360]

Adaptation of CIVTEST® CANIS LEISHMANIA for Automated ELISA
E. Coma1, M. Domènech1, S. Gascon1,*, L. Porquet1, and X. Rebordosa1
1HIPRA,
*Corresponding

Amer (Girona), Spain.
author: Sandra.gascon@hipra.com

Keywords: Canine leishmaniosis, Diagnosis, ELISA
Introduction
Canine leishmaniosis is a parasitic zoonotic
disease caused by a flagellated protozoan of the
genus Leishmania, transmitted by the bite of a
female mosquito belonging to the subfamily
Phlebotominae (genera Phlebotomus and
Lutzomyia). Indirect immunofluorescence (IFAT) is
the reference technique for the diagnosis of the
disease. IFAT is a complicated
technique that requires a certain degree of
expertise for its interpretation. ELISA is an
alternative
technique which offers a suitable diagnostic
performance and easy use and interpretation.
CIVTEST® CANIS LEISHMANIA is an indirect ELISA,
which shows an excellent level of correlation to
IFAT.

sera were analyzed by using both sample
incubation protocols (10 minutes and 30
minutes). The status of the samples was defined
by using CIVTEST® CANIS LEISHMANIA following
the classical manual protocol (10 minutes sample
incubation time) according to the manufacturer’s
instructions. The Rz values of each sample were
calculated for each protocol. The correlation
between Rz values obtained with each
incubation time were analysed using a linear
regression model. This model was later used to
define the quantitative interpretation of results
for the elongated protocol (adapted to the high
throughput analysis system).
Results and discussion
The qualitative analysis showed a good R2
value (0.8868, p <0.001) indicating a high degree
of correlation between both protocols.

The objective of this work is to adapt
CIVTEST® CANIS LEISHMANIA to a high throughput
automated ELISA platform.
Materials and methods
In order to adapt the system to the
automated platform, it was essential to extend
the time of the sample incubation from 10 to 30
minutes. For this propose a panel of 221 canine
[361]
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Figure 1. Correlation between both protocols
and the linear regression model.
Using the linear regression model, new Rz
interpretation values were calculated for the
elongated protocol (30 minutes) from each Rz
value of the short protocol (10 minutes). In this
way, a new interpretation key for the kit was
defined (see Table I). With this new interpretation
key, the ELISA maintained the Se and Sp
performance with regard to their correlation with
IFAT titers previously defined for the short
protocol.
Table 1. Interpretation values for the two
protocols of CIVTEST® CANIS LEISHMANIA.
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Introduction
Feline infectious peritonitis (FIP) is a
common viral disease of cats caused by feline
coronavirus (FCoV). The majority of FCoV
infections are asymptomatic or are associated
with mild intestinal disease, however, they can
also be associated with a lethal systemic disease,
FIP. FCoV can be divided into two groups: the
highly pathogenic strains, feline infectious
peritonitis viruses (FIPV); and the less severe
feline enteric coronaviruses (FECV). FIPV is a
mutant form of FCoV, with the change from the
harmless enteric biotype FECV into the
pathogenic variant FIPV [1, 3].
To confirm a diagnosis of FIP, collection of a
biopsy sample for histopathology is the gold
standard recommendation. Testing for antibodies
to coronavirus is not significant in the diagnosis of
FIP, as a positive result only indicates infection
and possible shedding of FCoV but does not
mean a cat has or will develop FIP [2].
RT-PCR is frequently applied to detect FCoV
RNA in various diagnostic samples (e.g. effusions,
serum/plasma samples, tissues and faeces). Realtime RT-PCR technology can decrease sampling

handling time, increase reliability and improve
assay sensitivity and specificity [1]. Preferred
samples that maximize sensitivity are: 1) effusion
fluids (ascites, pleural, thoracic and pericardial) 2)
biopsy or aspirate of the tissue of an affected
organ (e.g., kidney, enlarged lymph node) and 3)
blood.
Materials and methods
Our laboratory has adapted the FCoV RTPCR technique for the detection of FCoV in cats’
effusion fluid or blood samples. Samples were
collected from Veterinary Clinics in Hong Kong.
Magnetic bead-based extraction technologies was
applied for extraction of viral RNA from the
samples. Real-time RT-PCR was then performed
for the detection of FCoV (both FECV and FIPV).
74 clinical cases were received from March 2018
to March 2019.
Results and discussion
Of the 74 clinical cases, 38 cases were FCoV
positive and 36 cases were FCoV negative
(positive rate = 51.4%). Among the cases
collected, 63 cases were effusion fluids (including
abdominal, pleural, thoracic and pericardial fluid);
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whereas 11 cases were EDTA blood samples. 37
out of 63 fluid cases were positive (58.7%), while
only 1 out of 11 blood cases was positive (9.1%).
FIP can be difficult to diagnose because
each cat can display different symptoms that are
similar to those of many other diseases [2]. Realtime RT-PCR is highly sensitive and specific
technique for the detection of FIP in cats. This
talk will highlight the process of establishing a RTPCR test for FCoV in cats in Hong Kong.
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Introduction
The immune-mediated hemolytic anemia
(IMHA) is the most common hematological
disorder in dogs with high mortality rates [1].
Unfortunately, the available diagnostic tools have
their limitations. Therefore, large efforts have
been developed the powerful method for
routinely usage in the veterinary practice.
Nowadays, the rapid osmotic fragility test (ROFT)
has been reported for diagnosis of canine IMHA
[2].
The principle of ROFT is a measure of
erythrocyte strength and the hemolysis of
spherocytes in a hypotonic solution. However,
the different erythrocyte osmotic fragility (OF)
under various canine breeds has been
successfully described [3] Moreover, an increased
erythrocyte OF is affected by blood parasite
infection [4]. Additionally, there are no published
studies evaluating OF in Thai-mixed breed dogs.

High prevalence of blood parasite infection in
dogs, Thailand is also well documented.
The purpose of this study was to evaluate
the effectiveness of rapid osmotic fragility test
(ROFT) in diagnosing of IMHA in Thai-mixed breed
dogs.
Materials and methods
Inclusion criteria: 94 dogs were assessed the
clinical appearance and complete blood
counting. 79 dogs without IMHA and 15 anemic
dogs with IMHA were defined by veterinarian. The
IMHA identification were an anemia with PCV <
37% and a positive direct antiglobulin test (DAT).
ROFT testing: diagnostic method was using
0.9 and 0.55 % NaCl concentration. The test was
considered positive when the supernatant was
colorless in the first tube and red in the second
tube, and characterized as negative when an
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obvious color difference between both tubes was
not discernible.
Statistical analysis: The data are categorized
using descriptive statistics. Means and standard
deviations were calculated for continuous
variables. T-test was used to assess the
differences between dogs without IMHA and IMHA
dogs. P value of <0.05 was taken as the level of
statistical significance. 2x2 tables were used, the
sensitivity and specificity of the ROFT for
diagnosing IMHA were evaluated with a 95%
confidence interval. All statistical tests were
performed by using SPSS version 25.0.

Table 1. Comparison of hematological
parameters between clinical healthy Thai-Mixed
breed dogs and anemic Thai-Mixed breed dogs
with IMHA

PCV (%)
Hb (g/dl)
RBC (x106/µl)
MCV (fl)
MCH (pg)
MCHC (g/dl)
Reticulocyte (%)

Results and discussion
The diagnosing of spherocytosis is a
hallmark of IMHA in dogs [5]. Since, spherocytes
resulted from hereditary and acquired hemolytic
condition is well documented [6]. Thus, the DAT
is essential part of the diagnosis IMHA, which can
also confirm the autoantibody-bound
erythrocyte. This study demonstrated that the
spherocytosis was found in 6 Thai-mixed breed
dogs with IMHA, while 13 Thai-mixed breed dogs
was the positive ROFT. Additionally, the high
sensitivity of ROFT was calculated. Two dogs
without IMHA was also positive the ROFT. In
conclusion, the ROFT can be used for screening
investigation of IMHA in Thai-mixed breed dogs.

Group 1
(n=79)
30.8+12.9
9.9+4.4
4.30+1.84
72.0+5.8
22.9+1.8
31.9+1.9
0.48+0.94

Group2
(n=15)
17.3+5.6*
5.4+2.0*
2.16+0.97*
86.1+17.4*
25.9+4.7*
31.1+4.6
6.27+5.86*

The data are expressed as mean + standard
deviation
(*) in the same row indicate significant statistical
differences (p<0.05)
Table 2. Determination of the sensitivity,
specificity and predictive value of ROFT for the
investigation of IMHA in Thai-mixed breed dogs
with or without anemia.
DAT
Total
+
ROFT
+
13
2
15
2
77
79
Total
15
79
Sensitivity
86.7 %
(59.5-98.3) 95%CI
Specificity
97.5 %
(91.1-99.7) 95%CI
PPV
86.7%
(62.0-96.2) 95%CI
NPV
97.5%
(91.4-99.3) 95%CI
PPV: Positive predictive value
NPV: Negative predictive value
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Introduction
Feline leukemia virus (FeLV) is an important
infectious agent in cats. Nowadays the
commercial FeLV antigen test kits are widely used
for screening infected cats. It has been
investigated about FeLV diagnosis by using other
samples including oral fluid. The aims of this
study were to compare sensitivity, specificity,
positive predictive value (PPV) and negative
predictive value (NPV) and to determine the
agreement and difference between two specimens;
oral fluid and whole blood for FeLV detection by
commercial test kit and to confirm FeLV infection
by proviral DNA PCR assay as a gold standard.

were tested with Anigen® Rapid FIV Ab/FeLV Ag
Test kit. Conventional PCR assay was served as
the gold standard for detecting FeLV proviral
DNA. DNA was extracted from 200 μl of whole
blood and approximately 234-basepair (bp)
fragment of U3-LTR of FeLV was amplified. The
samples were loaded and electrophoresedin TBE
buffer. The specific amplicon
was compared with 3 μl of 100-bp DNA ladder
RTU
Results and discussion
Recently, analysis by using oral fluids as an
alternative sample are interested in many fields
of veterinary medicine. Previous studies showed
the performance of Anigen® including sensitivity,
specificity, PPV and NPV by using whole blood
were reported to be 57%, 98%, 79% and 94%,
respectively, and for saliva to be 54%, 100%,
100% and 97%, respectively [67]. While in this study,
the performances were reported to be 96.6%,
100%, 100% and 80%, respectively, and for oral
fluid were reported to be 91.4%, 100%, 100% and

Materials and methods
A total of 66 cats with or without clinical
signs related to FeLV infection which presented
at SATH, CU were included in this study. Two ml
of whole EDTA blood was collected, then oral
fluid was taken by rubbing the sterile cotton swab
against the buccal mucosa and immersed cotton
tips into a 1.5-ml microcentrifuge tube with
phosphate buffered saline (PBS). Both samples
[368]

61.5%. In addition, the sensitivity of Anigen® by
using whole blood were more than using oral
fluid as a specimen in both studies. There was
almost perfect agreement and no significant
differences among using blood and oral fluid as a
sample for diagnosis of Anigen®, therefore we
suggest that oral fluid may be useful and be a
reliable specimen instead of whole blood We
suggested that in the further study should increase
sample size for ensuring the accuracy of the
result.
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Introduction
Feline calicivirus (FCV) is a common viral
pathogen causing upper respiratory tract infection
in cat. Although the mainly clinical sign of FCV
infection is usually associated with upper
respiratory diseases and oral ulceration, emerging
of highly virulent FCV strain (FCV-VSD) causing
systemic illness and more mortality has been
published during the last decade [1]. Moreover,
variant strain of FCV had also been shown causing
of glossitis and gastroenteritis in dog and cat [25]. This study aimed to be a preliminary study for
detection of feline calicivirus in respiratory and
enteric sites.

Swabs were placed in 1 ml of 1% phosphate
buffer saline (PBS) and stored at -80oC until
extraction. Owner’s consent was signed before
sample collection. All procedures were approved
by the Chulalongkorn University Animal Care and
Use Committee (No. 1631002).
RT-PCR
QIAamp®cador Pathogen Mini Kit (Qiagen
GmbH, Germany) was used for viral genetic
extraction following the manufacturer’s protocol.
Primers were designed using BioEdit to detect
ORF1 gene of FCV. Reverse transcription of FCV
RNA to cDNA was performed using Omniscript® RT
Kit (Qiagen GmbH, Germany) according to
manufacturer’s guidelines. The 20 µl PCR reaction
contained 2 µl cDNA, 10 µl GoTaq® Green Master
Mix (Promega, USA), 6 µl nuclease-free water and
1µl each of forward and reverse primers (10 pM).
The thermal cycling consisted of initial
denaturation (95oC, 5 min), followed by 40 cycles
of denaturation (95oC, 30 s), primer annealing

Materials and methods
Sample collection
Oropharyngeal swab (OS) and rectal swab
(RS) were randomly collected from eight cats
either healthy or showing signs of respiratory
and/or gastrointestinal illness by using
individually sterile cotton swab on each site.
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(60oC, 30 s) and primer extension (72oC, 30 s).
Final extension was performed at 72oC (5 min).
The PCR products were evaluated by using
capillary electrophoresis (QIAxcel DNA Screening
Kit, Qiaxcel®, Qiagen GmbH, Germany). The
amplicons were purified using commercial kit
(NucleoSpin®, Germany) according to the
manufacturer’s
instruction.
Nucleotide
sequencings were performed by Macrogen©
(Korea).

*

a

b

Figure 1: RT-PCR products of FCV were
determined using capillary electrophoresis
(Qiaxcel®); positive control was showed as 134
bp (star). a) RS samples had shown a weak band
at 134 bp (arrow) as same as positive control. b)
RT-PCR product of slightly positive from RS
sample was re-amplified and re-electrophoresed
by Qiaxcel®. The predominantly product band at
134 bp was shown.

Results and discussion
Eight cats whose either showing clinical sign;
respiratory, gingivitis, stomatitis and/or enteric, or
healthy were randomly included in this study by
convenient sampling. Three of eight cats (37.5%)
showed positive RT-PCR to FCV from OS, however
one of three cats revealed positive on both OS
and RS samples (Figure 1).
Interestingly, RS positive sample had
retrieved from chronic gingivitis cat, neither
respiratory nor gastroenteritis clinical sign were
presented. Although, FCV is recognized as primary
respiratory tract pathogen in cat, it can be
displayed in fecal origin [6]. Several publications
have demonstrated that some type of FCV might
be an enteric pathogen and associated with
diarrhea in dogs and cats [2, 4-6]. The future study
should be determined the potential of FCV in
fecal origin for being a source of fecal-oral route
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Introduction
Feline morbillivirus (FeMV) is first recognized
in 2012 in Asia [1]. FeMV is the new member of
genus Morbillivirus, family Paramyxoviridae,
which still has unclear data of pathogenicity in
cat. This viral antigen can be detected by
molecular assay from various sources of samples
such as urine, feces, blood and formalin fixed
embedded kidney tissues (FFPE) from cats [2-10].
In various countries around the world discovered
this virus in both stray and owned cat. There has
no evidence of molecular epidemiology, thus we
aim to study this implication by characterized the
hemagglutinin (H) gene, which is the most genetic
variation, from the random cat in various areas in
Bangkok.

L gene of morbilliviruses is prior screened the
positive FeMV and consequently amplified the
complete H gene. Amino acid was deduced and
phylogeny was contributed with the best fit
model in Mega 6 with 1000 bootstraps consensus
tree.
Results and discussion
From the 13% of positive FeMV in this study,
we randomly selected 6-positive FeMV sample
from domestic short hair cat (DSH) which is from
various districts in Bangkok (data not shown) to
amplified the H gene. This study revealed these
6-H gene result were grouped in a cluster
together with Thai-U16 (MF627832) from
Thailand, M252A (JQ411016) from China and SS3
(LC036587) from Japan. Other group such as US1
(KR014147) from USA and Piuma/2015 (KT825132)
from Italy were grouped the Second cluster with
other strains of China and Japan while as the
recombinant strain; OtJP001 (AB924120) from
Japan was grouped only in the third cluster
(Figure 1).

Materials and methods
The urine sample from 100-domestic cat
composed of stray and owned cat were included
in this study. The samples were courtesy by
Veterinary Central Laboratory that retrieved
samples from many areas in Bangkok. Conserved
[375]

Table 1. The characteristic of deduced amino
acid in complete H gene
Strains
Amino acid position
103 256 257 422 592
CTL15
H
G
V
P
I
CTL16
H
G
I
P
I
CTL25
Q
G
V
P
I
CTL32
H
G
V
P
I
CTL43
Q
D
V
L
M
CTL58
H
G
V
P
I
Thai-U16
H
G
V
P
I
(MF627832)
Other FeMV H
G-S- V
P
I
D

In the obvious amino acid residues, the
study revealed the CTL43 is the most different to
other 5-strain, Thai U16 and other strains of
circulated FeMVs especially P422L and I592M
(Table 1).
This study showed a unique cluster of FeMV of
Thai domestic cat familiar with some strain in Asia
countries. The close relate of domestic short hair
cat might owing to the inherit behaviour of
touring cat which is shedding their urine in the
environment and easily transmit from one to
other in the community like a network of stray
cat.
Nevertheless the pathogenesis of FeMV is
still unclear, the epidemiology surveillance is still
important. The further research of gaining more
whole genome sequences is valuable of genetic
characteristic database to detect this new virus
by both antigen and antibody assay in the future
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Figure 1. Phylogeny of complete H gene
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Introduction
Biliary cystadenoma is a rare benign tumor of
the liver which is originated from the epithelium of
biliary tracts. This type of tumors is more common
in cats [1,2] but has been reported in dogs [3],
rabbits [4], and human. In human, biliary
cystadenomas have a high incidence in middleaged women, but carcinomas of biliary tracts occur
in both sexes [5].
In cats, this neoplasm is commonly found in
old cats (ranged from 12-16 years). Most affected
cats showed clinical signs of icterus, loss appetite
and palpable abdominal mass, without specific
symptoms [1] In this report, we described
pathological findings of a biliary cystadenoma in an
old cat.

Faculty of Veterinary Science, Chulalongkorn
University.
Results and discussion
Gross examination revealed diffuse
congestion and multifocal pinpoint hemorrhage of
the liver with an irregular reddish mass at the right
lateral lobe, measuring 11 x 9.7 x 4.5 cm. Another
mass originating in the quadrate lobe of liver was
whitish, soft with irregular-shape, measuring 7 x 5.5
x 2 cm. (Fig. 1). The masses contained multilocular
thin-walled cysts and were variable in diameter (2
– 5 mm). Irregular surface of both kidneys was
observed, and serosanguineous abdominal fluid
(45 ml.) was recorded.
Histopathologically, the hepatic masses
consisted of multiple cystic formations, lined by a
single layer of cuboidal epithelial cells resembling
biliary epithelium (Fig. 2). The epithelial cells of
these cysts were immunohistochemically positive
for pan- cytokeratin. The sinusoids were expanded
with blood. There were aggregations of
lymphocytes and neutrophils, predominantly at
the periportal areas, along with randomly
distributed multifocal fatty degeneration.

Materials and methods
A 13-year-old, male Persian cat was sent to
the Small Animal Hospital, Faculty of Veterinary
Science, Chulalongkorn University. The cat showed
clinical signs of lethargy with three times of
vomiting and died one day later. The cat was
submitted for necropsy in the Pathology Unit,
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Based on pathological findings and IHC result,
this cat was diagnosed with a “biliary
cystadenoma”. However, clinical diagnosis of this
case was obscured because the signs of liver
disease developed only shortly before death.
Although this tumor is rare, it should be added in
a list of differential diagnosis.
In conclusion, this cat died due to hepatic
failure, however, chronic kidney disease was also a
cofactor contributing to death.
Figure 2. Histopathologic findings showed cysts
lined by a single layer of cuboidal epithelial cells
resembling biliary epithelium. (H&E, A = 10x, B =
40x)
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Figure 1. Gross appearance of the right lateral lobe
and quadrate lobe masses.
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Introduction
Canine oral melanoma (COM) is the most
common oral cancer in dog [1]. Methods that
could help early diagnosis, disease screening and
disease monitoring, play an important role in
effective treatment. Salivary biomarker is
preferred because saliva directly contacts with
oral mass. Moreover, saliva collection is noninvasive and uncomplicated. Recently, matrix
assisted laser desorption ionization time of flight
mass spectrometry (MALDI-TOF MS) has been
widely used to study proteome profiling and
protein biomarkers in veterinary oncology [2,3]
Peptide mass fingerprint (PMF) and proteomic
profiles have previously been demonstrated in
canine oral tumor tissues, including early- (OM
with non-metastasis, EOM) and late-clinical stages
(OM with metastasis, LOM), oral squamous cell
carcinoma and oral benign tumors [2]. Moreover,
the saliva proteomes of dog and human showed

different protein- expression that related to
tumorigenesis and apoptotic pathways [4].
The aim of the present study was to
investigate PMF of EOM and LOM. The application
of this knowledge for developing a clinical
diagnosis should be further investigated.
Materials and methods
Saliva was obtained from 3 each of EOM and
LOM and 3 healthy dogs, Samples were
centrifuged and supernatants were collected.
Salivary peptides were analyzed by Ultraflex III
TOF/TOF in a linear positive mode with a mass
range of 0−10,000 Da. Peptide mass fingerprint
(PMF) and principal component analysis (PCA) of
mass spectra was determined using t-test/ANOVA
(TTA), and Wilcoxon/Kruskal-Wallis (W/KW)
statistical algorithms incorporated in the
ClinProTools software version 3.0.
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Results and discussion
Specific salivary PMFs were demonstrated in
each group (Fig 1a). Five peptide fragments were
significantly increased in LOM or controls as
showed in Table 1. Fig. 1b showed percentage of
mass intensities at 4076 Da, which uniquely
appeared in the LOM. A 3D view of PCA plot
showed distinct clusters among EOM, LOM and
control groups (Fig 1c). This study revealed
distinct salivary PMF and clusters among EOM,
LOM, and controls by MALDI-TOF Mass
spectrometry. Further research is required
analyzed the protein profiles and unique peak at
4076 Da for representation and classification of
COM.

Table 1. Different peptide fragments determined
by ClinProTools software.
Total
average
mass

statistical
algorithms

High
Intensity
Group

3002

TTA

Control

3345

TTA

Control

4076

TTA
W/KW

LOM

4099

TTA

LOM

6875

TTA

Control
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Figure 1. Distinct salivary PMFs from early-stage
oral melanoma (EOM), late-stage OM (LOM) and
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controls (b). Three-dimensional principal
component analysis (3D PCA) scatterplot of earlystage oral melanoma (EOM), late-stage OM (LOM)
and controls (c).
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Introduction

were submitted for genetic sequencing (SolGent

In the late 1970s, canine parvovirus type 2

Ltd., Korea). CPV-2c was selected for further

(CPV-2) is DNA virus cause severe acute

analyzed by using Bioedit software.

hemorrhagic enteritis in dogs [1]. It classifies into

Phylogenetic analysis performed based on

CPV-2a, CPV-2b and CPV-2c according to the

48 VP2 sequences of CPV-2 that available in

amino acid residue 426 in VP2 protein; 426Ans,

GenBank and 10 isolations from this study. A

426Apn and 426Glu respectively. Currently, CPV-2c

maximum likelihood tree was constructed under

is spreading worldwide since the first detection in

HKY + I + G4 model with 1000-replicate

Italy in 2001. In Vietnam, CPV-2c was identified in

bootstraps in MEGA 7 program.

2002 as the first evidence of CPV-2c in Asia. Since

Results and discussion

CPV-2 had a high evolutionary rate as rapidly

The mutation of nt A1341G was responsible

evolving RNA virus, constantly monitoring the

for the change in amino acid Ile447Met in VP2,

substitution evolution is necessary. In present

which is unique to the CPV-2c strains. To our best

study, we analyzed VP2 sequence of CPV-2c

knowledge, these mutations have not reported in

isolated in Vietnam with a new mutation of
Ile447Met in VP2 protein.

CPV-2 variants, which gain new information of

Materials and Methods

Moreover, Vietnamese CPV-2c presents VP2

genetic diversity of CPV-2.

Twenty fecal swabs were collected from

residues Phe267Tyr and Tyr324Ile that has

dog in Vietnam. Samples were screened by PCR,

detected in most recent Asian strains as well as

as describedby Mochizuki et al. The PCR products
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new mutations of Ala5Gly and Gln370Arg that has
been widespread in China (Table 1) [2,3].
Phylogeny shows that Vietnamese strains
cluster together with CPV-2a/b from China in
distinct clade (Figure 1). Altogether, this suggests
that the Vietnamese CPV-2c is closely related to
CPV-2a/b in Asia and continuing evolution.
Table 1. Nucleotide and amino acid mutation of
Vietnamese VP2 sequences in this study

Figure 1. Maximum-likelihood tree based on VP2
gene sequences of Vietnamese CPV-2c
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Introduction
Conventional tests to evaluate hemostasis
in veterinary field consisted of three steps. The
primary hemostasis contributed of platelet
function and platelet activation status. The
secondary hemostasis cascade involved in
intrinsic, extrinsic and common pathway. Routine
tests of this step were activated clotting time
(ACT), prothrombin time (PT), activated partial
thromboplastin time (APTT) and thrombin time
(TT). The third hemostasis is fibrinolysis which is
start from fibrin formation through polymerization
of fibrin, platelet activation, clot retraction, and
lysis [1,2]. Coagulation testing has more potential
pre-analytical variables compared with routine
hematology and biochemistry testing because of
the need to inhibit and later reactivate clot
formation. The objective of this study aims to
optimize the overall hemostasis potential (OHP)
assay for use with canine plasma and determine
reference intervals in healthy dogs.

Materials and methods
We enrolled 107 clinically healthy dogs that
served as blood donor and not currently being
administered medications. Dogs were deemed
healthy by physical examination and by their
owner reporting no known medical problems.
Blood were collected via cephalic and kept into
1-mL citrated tubes for coagulation test, EDTA
tube for CBC and heparin tube for clinical
chemistry. The standard coagulation assays
(prothrombin
time,
activated
partial
thromboplastin time, thrombin time and
ﬁbrinogen concentration) were performed for
each sample by using the SYSMEX automated
blood coagulation analyzer CA-500 series
(SYSMEX, Japan). Chemical reagents used for
coagulation assays were Thromborel® (Siamen,
Germany) for PT, Dade®, Actin® FS activated PTT
reagent and CaCl2 (Siamen, Germany) for APTT,
TT thromboclotin®, (Siamen, Germany) for TT,
and Thrombin® (Siamen, Germany) fibrinogen
concentration assay. Data were assessed for
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normality via Shapiro-Wilk’s normality test and
using Rstudio (Version 1.1.419). Data not normally
distributed were reported as median and data
normally distributed were reported as
mean±standard deviation (SD)

Table 1.

Results and discussion
This present study was conducted on 107
dogs of both genders (66.34% male and 33.66%
female) and mean age were 2.48 years (range 1-8
years). Breed of the dogs were 38.32% (41)
labrador retriever, 19.63% (21) golden retriever,
12.15% (13) German shepherd, 11.21% (12) boxer,
7.48% (8) rottweiller, 4.67% (5) Belgian malinois,
3.74% (4) pittbull, and 2.80% (3) mixed breed.
The mean±SD (range) for the automated CBC;
RBC, Hct, Hb, WBC, and platelet count, clinical
chemistry; ALT, ALKP, BUN, creatinine, glucose
and total protein and coagulation profiles; PT,
APTT, TT and fibrinogen concentration were
shown in Table 1. The present study did not
evidence of any significant values of PT, APTT and
fibrinogen concentration compared to reference
interval. A significant prolong TT of this study can
be occurred and caused by different
concentration of Thromboclotin solution of this
test
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Introduction
Neuroendocrine tumors are malignant
tumors originated from neuroendocrine cells. It
can be found in several organs such as skin, nasal
cavity, gastrointestinal tract, gall bladder, and
liver [1]. In cat, the knowledge of these tumor
were limited. Pancreatic and hepatobiliary
neuroendocrine carcinoma also reported in cats
in this decade [2,3]. These tumors can be
classified using immunohistochemical methods.
This is the first case report of feline
neuroendocrine sublumbar tumor in Thailand.

of abdomen portion was used to identify the
lesions. The cat was died because of progressive
signs with respiratory failure. At the necropsy,
tissue samples were collected and fixed in 10%
neutral buffered formalin, routine embedded in
paraffin block, and stained with hematoxylin and
eosin (H&E). The immunohistochemistry (IHC)
using anitbodies against chromogranin A,
synaptophysin, neuron specific elonase (NSE),
and CD56 were stained for final diagnosis.
Results and discussion
CT scan of abdomen portion showed the
hypodense mass effect within homogenous
contrast enhancement, measurable size as
3.1x7.5 cm. The mass surrounded at mid part of
aorta ventrally to L1 to L3 vertebrae at psoas
minor muscle but no evidence of bone
involvement (Fig.1). Necropsy showed the firm,
irregular shape mass located at T8-L1 size
4x11cm that encircled aorta and attached to
vertebrae and both adrenal glands. The yellowish
nodule with hard consistency, round and smooth
margin size 3x5 cm located at left apex of heart.
Severe diffuse multiple military nodules were

Materials and methods
A 5-year-old, feline, Scottish fold, male, 2.5
kg, BCS 2/5 was submitted for necropsy at
Pathology unit, Faculty of Veterinary Science,
Chulalongkorn University. The cat showed signs
of anorexia and vomiting about five months
before death. The first private animal clinic
diagnosed and treated for blood parasites but it
did not improved signs. At the second animal
clinic, cat was generalized weakness, lethargy,
and
progressive
posterior
paralysis.
Ultrasonography and computed tomography (CT)
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found in lung lobes. The yellowish nodules were
attached to spleen, liver, and kidneys.
Histopathologically, the mass was consisted
of sheets, solid nests, and vague cords of round
cells surrounded by a fine fibrovascular stroma
(Fig. 2a). The results of IHC staining were positively
to chromogranin A, synaptophysin, NSE, and CD56
(Fig. 2b-d).
The final diagnosis was
neuroendocrine tumor.
Neuroendocrine tumors are rare in cats.
Hepatobiliary and cutaneous lesions had been
reported in adult and geriatric cats [3]. This case
was the first report of sublumbar neuroendocrine
tumors in a cat without vertebrae involvement.
Prognosis of the case was poor pending on
location, clinical signs, and metastases.

Figure 1. The mass encircle aorta ventrally to the
L1 to L3 vertebrae (arrows). CT of lumbar portion;
coronal plain (a), axial plain (b), sagittal plain (c).

Figure 2. a). Histopathology. Multilobulated, well
demarcated, round mass arranges in sheet and
solid nest; H&E stain. Positive immunostaining of
NSE (b), CD56 (c), chromogranin A (d)
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Introduction
The immune‐mediated hemolytic anemia
(IMHA) is related with high mortality rates in dogs
worldwide [1]. The diagnosis of canine IMHA is
based on detection of the anemic hematological
parameters, the presence of spherocytes on
blood smear and a positive Coombs test [2,3]. A
blood chemistry test is the most common
diagnostic tool that performed to diagnose
animal illnesses with organ dysfunctions.
Unfortunately, the blood chemistry profiles are
secondary decision maker in the veterinary practice
of IMHA diagnosis. Therefore, many efforts have
been analyzed the association of blood chemistry
parameters and the prediction of canine IMHA.
The purpose of this study was to evaluate the
necessary blood chemistry parameters for
predictive IMHA condition in dogs

and in-saline auto-agglutination test. The 20
clinical healthy dogs and the 20 IMHA dogs were
diagnosed by veterinarian. The final identification
of IMHA was defined with a positive direct
Coomb's test.
Blood Chemistry study
Blood sample were withdrawn by cephalic
venipuncture. The plasma was separated from
whole blood by centrifugation at 1500×g at 4⁰C
for 15 minutes. The blood chemistry was perform
using Biochemistry analyzer BX 3010.
Statistical analysis
The data are calculated using descriptive
statistics. Multiple linear regression analysis with
enter selection were assessed from input data of
the healthy dogs and the IMHA dogs. Diagnosis
of multicollinearity with values of variance
inflation factor for the accepted variables
were less than 10 is acceptable. P value of <0.05
was taken as the level of statistical significance.
All statistical tests were performed by using R
statistical software.

Materials and methods
Inclusion criteria
40 dogs were assessed the clinical
appearance, complete blood counting, blood
morphology, rapid osmotic fragility test (ROFT)
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Table 1. Coefficients of hematological and blood
chemistry parameters between clinical healthy
dogs and anemic dogs with IMHA

Results and discussion
The biochemical findings on anemic dogs
with IMHA include elevated hepatic enzyme such
as alanine aminotransferase (ALT) and alkaline
phosphatase (ALP). The standardized coefficients
of two parameters including packed cell volume
(PCV) and ALT revealed negative correlation in
clinical healthy dogs and anemic dogs with IMHA
(p<0.05). Interestingly, the positive correlation in
parameters of ALP and spherocytosis was
demonstrated. (Table 1). The receiver operating
characteristic curve (ROC) of blood chemistry
parameters in IMHA dogs was showed in Figure 1.
The ALT and the ALP parameters in IMHA dogs
were increased significantly at the day of
presentation. The excellent accuracy of ALP (AUC
= 0.96), and moderate accuracy of ALT
(AUC=0.66) were represented. It was found
according to the previous study, an increasing of
the ALT and the ALP in anemic dogs was 56% and
80%, respectively. The elevating of ALT and ALP
may result from hepatic hypoxia in anemic dogs
with in IMHA [4,5].
It is concluded that blood chemistry
markers of hepatic function are associated with
outcome in anemic dogs with IMHA. Our results
contribute to understanding the combination of
PCV, Spherocytosis, ALT, and ALP can be
statistically significant for raising the accuracy of
prediction.

Model

Standardized
Coefficients

p-value

PCV
Spherocytosis
BUN
Creatinine
ALT
ALP
Albumin

-0.732
0.189
0.036
-0.031
-0.202
0.215
0.005

0.000
0.004
0.232
0.255
0.001
0.000
0.892

Figure 1. Receiver operating characteristic curve
(ROC) of ALP and ALT in anemic dogs with IMHA.
AUC: Area under curve
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Introduction
Blood parasite is the most common disease
of dogs in Thailand. Previous study showed the
incidence of blood parasite infection in dogs
visiting The Small Animal Teaching Hospital,
Faculty of Veterinary Sciences, Chulalonkorn
University during 2001-2003 (1-4). Dirofilariasis was
the most frequently found (94.8%), while the
multiple blood parasite infections were less
observed (0.4-0.8%). This retrospective study
aimed to investigate the changes of incidence of
blood parasite infection during 2006-2011 with
respective to season in Thailand.

8.77% to 5.34%. Summer season was the most
frequently found blood parasite infection in 2006,
2007 and 2010; while raining season was the least
counterpart in 2006, 2007, 2009 and 2011.
For the single infection, the evidence of
microfilariasis was dominant only during 20062007 (2.54-3.65%), then that of Ehrlichiosiswas
increased (1.84-3.82%). However, Babesiosis was
the least infection during 5-year investion (0.090.6%).
For the dual infection, Ehrlichiosis and
Babesiosis showed the highest incidence (0.090.56%), then followed by Ehrilichiosis and
Hepatozoonosis.
For the triple infection, Ehrlichiosis,
Hepatozoonosis and Babesiosis revealed the
most infection (0.03-0.05%).
In conclusion, this study revealed the
incidence of either single or multiple blood
parasite infection in dogs during 2006-2011. It is
worthy to note that the rate of blood parasite
infection and microfilariasisbecome less incident;
this might due to the better client education and
the better products for external parasites
(tick/flea) and heartworm protection on
companion animal market.

Materials and methods
Data of blood parasite infection were
retrospectively retrieved from Veterinary
Diagnostic Laboratory Faculty of Veterinary
Sciences, Chulalongkorn University during 20062011. Data was classified as single and multiple
infection as well as seasons. Summer, raining and
winter periods accounted for March-June, JulyOctober and November-February each year
(Table 1).
Results and discussion
During 2006-2011, the percentage of canine
blood infection was decreased gradually from
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Introduction
Equine Infectious Anemia Virus (EIAV)
belongs to the Retroviridae family. EIAV is a
member of the genus Lentivirus and causes a
persistent infection in equids. Clinical signs
associated to the infection are characterised by
fever, anemia, edemas and various signs of
listlessness and depend on the immune status of
the host and viral load upon infection.
Unapparent carriers never eliminate the virus and
represent an economical threat for the equine
industry. Since, they remain a source of infection
for other horses. The high mutation rate and the
limited number of sequences available for this
virus complicate the use of molecular diagnosis.
In the present study, we used a target enrichment
system with Next Generation Sequencing to
characterize the proviral DNA of Equine Infectious
Anemia Virus (EIAV) from asymptomatic horses.

adaptors. The Next, each purified adaptor-tagged
library was PCR amplified and captured with the
SureSelect target enrichment custom-designed
biotinylated probes specific to all known EIAV
full-length genomes. Captured libraries were then
PCR-amplified (16 cycles) with pre-capture
primers targeting adapter sequences. Indexed
libraries were subjected to multiplex deep
sequencing on the MiSeq platform using the
MiSeq Reagent Kit V2 (Illumina). Then, nucleotide
sequences were aligned in MEGA 7.0 alignment
software with the Clustal W algorithm.
Phylogenetic trees were constructed using the
maximum-likelihood method.
Results and discussion
Here, we used custom-designed capture
probes to enrich EIAV proviral sequences from
equine genomic DNA. We successfully sequenced
the whole genome of the 2014 EIAV strains,
isolated in France, by NGS. This method does not
require the use of specific primers, and thus can
be extended to all strains of EIAV. Moreover, the
enrichment of EIAV sequences with the capture
probes proved its efficacy to detect a low
amount of virus as seen in asymptomatic horse

Materials and methods
Asymptomatic EIA positive horses were
identified by Agar Gel immune-Diffusion test
(AGID). DNAs were extracted from the collected
spleens. DNA libraries were prepared using the
Sureselect XT library preparation for multiplexed
sequencing Kit. DNA samples were sheared and
processed for end repair and addition of
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Introduction
Feline Leukemia Virus (FeLV) is an important
etiologic agent causing leukemia and lymphoma
in cats. Rapid immunochromatographic assays are
routine detection for diagnosis of suspected cats
or before blood transfusion and FeLV vaccination.
However, these assays are incapable to detect
regressive or latent infection due to the absence
of proviral DNA in blood circulation but integrated
into host chromosome. The endogenous proviral
DNA (enFeLV) could return to blood steam in the
immunocompromised/immunosuppressive or
unhealthy cats and able to transmit vertically to
their offspring making the importance for enFeLV
detection [1]. The enFeLV detection is based on
molecular techniques including PCR, nested PCR,
Real-Time PCR and quantitative PCR, which
require specialized equipment and expertise.
Therefore, this study aimed to develop the
recombinase polymerase amplification (RPA)
technique for enFeLV detection. The optimum
conditions were determined including incubation
time and temperature, primers and template
concentrations.

Materials and Methods
The whole blood samples with positive
Rapid FIV Ab/FeLV Ag test kit (BIONOTE, Korea)
were obtained from Feline Center of Excellence
and Oncology Clinic of Small Animal Hospital,
Faculty of Veterinary Science, Chulalongkorn
University. DNA was extracted using QIAamp®
cador® Pathogen Finished Pack (QIAGEN, Germany).
The primers for U3LTR region of FeLV proviral DNA
were modified from Tandon et al [1] as following:
U3LTRF:AAACAGCAGAAGTTTCAAGGCCGCTACCAG;
U3LTRR: CTGATGGCTTTTATAGCAGAAAGCGCG
The RPA basic reaction was performed using
TwistAmp basic kit (TwistDx, UK) according to the
manufacturer’s instruction. Briefly, the RPA
reaction was performed composing of 29.5 μl
rehydration buffer, of 2.5-10 μM each primer, 2.5
μl of magnesium acetate (280 mM) and 0.001-10
ng template in total volume of 50 μl. Reactions
were performed at 37-40°C in a heat block for 1040 min. The amplification products were purified
with NucleoSpin® Extract II (MACHEREY-NAGEL,
Germany) and analyzed on 1.5% agarose gel
electrophoresis.

[396]

Results and discussion
The RPA product of U3LTR of enFeLV was
145 bp which could be amplified at all tested
conditions. However, the optimum RPA condition
was revealed at 37 °C, for 20 min at 5μM of each
primer. The suitable amount of DNA template
was detected at 1 ng. The primer dimer was
observed at 10 uM primer and at 30-40 min of
incubation time. The optimum condition for
enFeLV detection was similar to previous
research study in Canine parvovirus type 2 (CPV2),
Abalone herpes-like virus (AbHV), Red-spotted
grouper nervous necrosis virus (RGNNV) [2,3]. The
sensitivity of RPA assay in some studies could be
as lowest as 5.6 fg or 1 cfu or 3.2 genomic DNA
copies [4].
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Introduction
Feline herpesvirus type 1 (FHV-1) is one of
the leading causes of upper respiratory tract
diseases (URTD) and ocular infections in cats
worldwide [1]. After primary infection,
approximately 80% of cats become latently
infected [2]. About 50% of latently infected cats
will shed virus following spontaneous and stressinduced reactivation, and some of these cats will
develop FHV-1 associated clinical diseases [2].
PCR analysis is considered the most rapid and
sensitive test to identify infected cats [2].
However, positive PCR results should be
interpreted with caution because they may be
due to low level of virus shedding that is not
associated with clinical symptoms. Quantitative
PCR assays may be useful in which high viral loads
are indicative of active infection. Using
conventional PCR assays, we found that the
prevalence of FHV-1 infections in client owned
cats in Khon Kaen was very high and there was
no significant difference in the presence of FHV-1
in diseased and clinically normal cats [3]. In this
study, we aimed to investigate whether copy
numbers of FHV-1 DNA are associated with FHV-1
related clinical manifestations by using
quantitative PCR assay.

Materials and methods
Conjunctival and corneal swab samples
were collected from 45 cats showing signs of
ocular disease and/or URTD and 16 clinically
normal cats enrolled at two animal hospitals
located in Khon Kaen, Thailand. Inclusion criteria
for diseased group were cats presenting with
clinical signs of URTD including sneezing, coughing
and nasal discharge, and/or ocular diseases
including conjunctivitis, corneal ulcer,
blepharospasm, epiphora, chemosis and ocular
discharge. Samples were analyzed for the
presence of copy numbers of FHV-1 DNA by SYBR
green-based quantitative real-time PCR assay
using primers targeting FHV-1 terminase gene [4].
The unpaired t test was used to compare copy
numbers of FHV-1 DNA between a group of
diseased cats and a control group. Significance
was defined at values of P<0.05.
Results and discussion
The PCR positive results was indicated by
the amplification curve similar to the positive
control with a Cq value less than 35 and the
melting curve peak at 77.50. No significant
difference was found for the prevalence of FHV1 infections among the two groups (P =0.46), with
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FHV-1 DNA presenting in 84.4% and 75% of
diseased and healthy cats,
respectively. However, there was a significant
difference between FHV-1 load in diseased and
healthy cats (P=0.01). The majority of diseased
cats (75.6%) had copy numbers of FHV-1 DNA at
>1x104, with 37.8% cats having high viral load at
>1x106 whereas only 6.3% of healthy cats had
viral load at >1x106 DNA copies (Table 1). Similar
to the previous study [5], these findings indicated
that quantitation of FHV-1 DNA by qPCR can be a
useful tool in diagnosis and guiding the treatment
of FHV-1 associated ocular infections and URTD.
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Introduction
Feline lymphoma can be diagnosed by
various methods. Histopathology is considered as
gold standard for differentiation reactive
lymphoproliferative diseases from neoplastic
lymphoid proliferation [1].
Immunophenotype is applied to detection
of the significant protein for diagnosis and
classification feline lymphomas. PCR is performed
to detect unique clonal population of
lymphoproliferative lesion that is a valuable tool
to help differentiate reactive from neoplasia. Tcell receptor gamma (TCRG) rearrangement
analysis occur in the majority of T-cell [2].
The purpose of this study was to analyze
various samples by using the electropherogram
pattern for feline T-Cell lymphoma diagnosis.

year-old, DSH, female cat with FeLV antigen
positive and FIV antibody negative presented with
mediastinal mass.
Samples were collected sedimentation of
pleural effusion by thoracocentesis, FNA- cells
and biopsy from affected lymph node. Necropsy
was performed in cat No 2. Normal lymph node
and reactive hyperplastic lymphadenitis biopsy
specimens were served as positive control.
Histopathology and immonophenotype were
performed on FFPET lymph node. Monoclonal
mouse anti-CD3 (T-cell marker, LN 10, Leica) and
monoclonal mouse anti-Pax-5 (B-cell marker,
DAK-PAX5, Dako) antibodies were applied to
identify T-cell and B-cell, respectively by labelled
streptavidin-biotin peroxidase complex (Envision
polymer, Dako) method [3]. (Fig.1)
DNA was extracted from fresh tissue and
FNA-cells of both affected lymph nodes, mediastinal
mass and pleural effusion. PCR was performed by
using one primer set for T-cell receptor gamma
(TCRG); V: 5’-AAGAGCGAYGAGGGMGTGT-3’ and J:
5’-CTGAGCAGTGTGCCAGSACC-3’.(2)(4) PCR products

Materials and methods
Two lymphoma cats in this study were No.
1) 3-year-old, DSH, male cat with FeLV antigen
positive and FIV antibody negative presented with
mediastinal mass and submandibular lymph
node enlargement and another cat No. 2) was 10[400]

were applied into PAGE analysis and QIAxcel
Advanced System capillary electrophoresis using
the QIAxcel DNA high resolution Kit and the QX
alignment marker 15 bp/1000 bp. Clonal peak
electropherogram profiles are interpreted as
neoplastic, polyclonal or Gaussian curve as reactive
process. Lymphoma presented as monoclonal,
biclonal and or oligoclonal peak. Pseudoclonal
of non specific products can be detected as negative.

with TCRG primer gave a better result than PAGE
analysis did for feline lymphoma diagnosis. Just
a small samples form cytology or cell from
pleural effusion showed immunophenotype by
using electropherogram which were giving best
treatment and prognosis. A combination of
patient history, clinical finding, cytology,
histopathology, immunohistochemistry and
clonal testing is appropriated to accurate
diagnosis of feline lymphoma.

Results and conclusion
Anti-CD3 antibody showed cytoplasmic
staining and distribution in normal lymph node as
well as normal distribution of B-cell nuclear
staining with Pax-5 antibody. The sample from
mediastinal mass and lymph node revealed
cytoplasmic immunostaining of T- cell and
negative result of Pax-5 nuclear staining
PAGE analysis showed positive results at 80120 bp. on smear background [1]
Some results were not clear positive bands on
PAGE analysis. Electropherogram analysis
showed single (monoclonality), two (biclonality) or
more than three (oligoclonality) positive peak of Tcell lymphoma [5].
(Fig. 2) These results were compatible with CD3
positive immunophenotype whilst they were
negative for Pax-5 immunophenotype. All
samples of FNA-cells, fresh tissue and pleural
effusion showed single peak of TCRG gene primer.
Normal lymph node showed Gaussian curve as
polyclonal sample.
In conclusion, electropherogram analysis
with TCRG primer (T-cell lymphoma) gave a great
result for all samples. Electropherogram analysis

Fig. 1 Immunophenotype showed negative
nuclear immunostaining of Pax-5 protein of B-cell
lineage

Fig.2 Electropherogram showed positive peak at
80-120 bp (Cell-pellet of pleural effusion)
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I
Introduction
Lymphoma is one of the most common
cancer in dogs, representing 7-24%of all canine
tumors and displayed groups of a heterogeneous
disease [1]. Several biomarkers have been widely
identified. Currently, genomic and proteomic
profiling studies showed a relationship between
lymphoma and the host inflammatory response,
and indicated that genomic and post-genomic
signatures related to tumor microenvironment
provided a key role in the diagnosis and clinical
outcome of patients with lymphoma [2]. The aim
of the present study was to investigate pretreatment serum electrophoresis in accordance
with serum CRP levels in orders to determine its
importance in advanced-stage lymphoma dogs.

was measured using a commercial canine CRP
fluorescent immunoassay kit (Vcheck canine CRP,
BIONOTE, Korea), according to the manufacture’s
instruction.
Results and Discussion
The most common serum protein fraction
alteration was decreased albumin followed by a
polyclonal increase in β and γ globulins as
identified in advanced-stage of lymphoma dogs
(Fig. 1). Acute-phase proteins (APPs) especially, Creactive protein (CRP) was defined in the area
between the β and γ region of the serum
protein spectrum. Elevated serum CRP
concentrations were confirmed by commercial
assay. The CRP level was significantly elevated in
lymphoma dogs with advanced-stage (stage IV
and V) (p=0.00048), as indicated by box and
whisker plot (Fig. 2). Moreover, the receiver
operating characteristic (ROC) curve analysis
defined a CRP cut-off level of 54.1 mg/L to
indicate advanced-stage canine lymphoma,
which can be as a biomarker for predicting

Materials and methods
Serum samples were collected from thirtyfour lymphoma dogs, by allowed to clot and then
centrifuged at 4,000 rpm for 10 min. Serum
protein electrophoresis (SPE) was performed
using nitrocellulose acetate gel. Serum CRP level
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disseminated disease. This study defined changes
in the serum proteins of dogs with advanced
stage lymphoma. The range of proteins detected
in dogs with lymphoma was composed of
inflammatory components in this disease.
Moreover, the findings in this study also indicated
that there was a potential in clinical applications
for serum CRP concentrations to assist clinical
decision-making on the clinical staging in
lymphoma dogs.

Figure 2. Box and whisker plot showing the
serum CRP level between stage I to III and
advanced-stage IV and V of canine lymphoma
with * p=0.00048
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Figure 1. Serum electrophoretogram showed an
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Introduction
The Embryonic transcription factors (ETF)
such as Oct-4, Nanog, Sox-2 and Klf-4 are the
pluripotency factor of Cancer stem cells (CSCs; a
small subpopulations of cancers which
pluripotency and self-renewal properties [1]. The
expression of ETFs were used for detection of the
existed CSCs in various tumors that associated on
the progression, metastasis and recurrence of CSC
tumors [2, 3].
There are many methods for determined
ETFs expression. The Immuno- histochemistry
(IHC) is as rountinely detected ETFs protein. In
Veterinary science, the Oct-4 IHC was suggested
in many tumors especially the canine cutaneous
mast cell tumors (MCT) [4]. It is suggested that
MCT may be contained putative CSCs which
related with usually recurred and difficult to
treatment.

However, IHC method has been limited, that
requires the time for each steps. The Surface
plasmon resonance (SPR) is an optical technique
that can be detecting molecular interactions on a
thin metal film by changes the refractive index of
the film. This technique is high sensitivity and
ability to measure the molecular interactions
without labelling reagents [5]. The objective of
this experiment is a detection the Oct -4 protein
by using SPR technique.
Materials and methods
MCT samples was obtained from Oncology
Unit, Small Animal Teaching
Hospital, Faculty of Veterinary Science,
Chulalongkorn University. The MCT fresh tumor
sample was fixed in 10% neutral buffered
formalin (NBF) through routine histopathology
process. MCT cells were aspirated from fresh MCT
tissues for SPR technique.
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Immunohistochemitry study
The sample in paraffin blocks was incubated
with citrate buffer pH 6.4 antigen retrieval
solution (Dako Cytomation, Carpinteria, CA) in
microwave. Subsequently, tissue slide was
blocked endogenous peroxidase with 3%
hydrogen peroxide in methanol and then non
specific binding sites were blocked by 1 % Bovine
serum albumin (BSA) follow by incubated with
primary antibodies: Mouse anti-human Oct-4
monoclonal antibody (1:100 dilution; Santa Cruz
Biotechnology, INC. (Oct-3/4 (C-10): SC-5279).
After that the slide was incubated with secondary
antibody conjugated (EnvisionTM). The reaction
were visualized with a 3,3′-diaminobenzidine
tetrahydrochloride substrate (DAB). The canine
testis was used for positive controls.

protein sample and then recorded the change of
SPR angle.
Results and Discussion
The MCT sample showed Oct-4 positive cells
with intracytoplasm and nuclear staining (Fig.1).
The Oct-4 protein level can be detection with SPR
angle by SPR technique (Fig.2).
In conclusion, the expression of the Oct-4
transcription factor proteins in MCT sample by
both IHC and SPR technique can be supported an
evidence of the existing putative cancer stem
cells in MCT tissues.
The SPR technique has been ability to
measure the molecular interaction in real time, in
a label-free reagents and using small quantities of
protein samples [5]. It may be routinely used in
the detection of ETF markers in the future.

Surface Plasmon Resonance (SPR) technique:
Step of total protein extraction
The total protein were extracted from MCT
cells by total protein extraction kit ((Bio Basic
Inc, Canada).
Step of SPR
The primary antibodies (Mouse anti-human
Oct-4 monoclonal antibody (1:100 dilution; Santa
Cruz Biotechnology, INC.Oct-3/4 (C-10): SC-5279))
was flowed through the surface of modified gold
nanoparticle film and then recorded the change
of SPR angle. After that 10 μl of total protein
extracted from MCT sample was flowed through
the surface of gold nanoparticle and then
recorded the change of SPR angle. Phosphate
buffer saline was used for flushing through the
surface of gold nanoparticle for washing the

5m

5m
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Figure. 1 Immunohistochemical staining of Oct4
in Testis (A) MCT (B), Oct-4 positive cells appeared
brown pigment in cytoplasm and nuclei (x100).
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Introduction
Mast cells tumors (MCT) are the most
common aggressive of cutaneous tumor in dogs
and exhibited by district biological behaviors with
inter-tumor heterogeneity [1]. The most MCT
dogs responded in different way to treatment and
developed drug resistance.As previous reported,
approximately 15 to 30 % of response rate by the
standard chemotherapeutic agents and also
tyrosine kinase inhibitors (TKI) were evidenced [2].
The personalized treatment should be
considered for unresected and advance stage of
MCT dogs for the optimal therapeutic response
with minimal side effects. A generation of primary
tumor-derived cells constituted a favourable
testing platform for ex vivo in pre-clinical
oncology as they represented tumor state more
accurately than the most commonly employed
stable cell lines. StemSpan™ as a commercial
serum-free media was widely utilized to maintain
and expansion of the human primary
hematopoietic-derived cells. The aim of this
study was to generation and optimization of
Canine MCT cells, ex vivo using conditional

serum-free media and also to examine their
viability for this culture approaches.
Materials and Methods
The MCTs dogs underwent surgical
excisional treatment and some parts of resected
mass were dissected into transport media for
culture under sterile conditions. For primary cell
culture development in this study was applied
from previous described [3,4]. Briefly, In
microbiological safety cabinet, samples were
finely minced in RPMI1640 followed by
trypsinization at 37°C for 5 min and was washed
with sterile phosphate buffered saline (PBS),
filtered through a cell strainer (40 µm). Then
centrifugation 1500 rpm for 10 min at 4°C, the cell
pellets were resuspended using RPMI1640
completed medium or StemSpan™ (STEMCELL
Technologies, Vancouver, Canada). The
suspended cells were plated in culture six well
plates with subsequently, maintained at 37°C in
an atmosphere of 5% CO2. Media was replaced
every 3-4 days and cell passages were performed
during cell confluency. Cells viability and cells
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death were evaluated by the trypan blue dye
exclusion method.
Results and Discussion
The results from preliminary studies, primary
neoplastic mast cell from dogs appeared capable
to viable with in both RPMI1640 and StemSpan™
conditional serum free media. The primary MCT
cells were not adhered to the microvessel
surface, this cell population was anchorage
independent and grow in suspension as shown by
Fig. 1. In addition, the cell viability rate was higher
in StemSpan™ compared with RPMI1640 as
indicated by Cell Viability Rate Curve Fig. 2. In
summary, this study demonstrated, Conditional
serum-free media; StemSpan™ was useful to
maintain neoplastic mast cell from dogs with
small amount of fibroblast contamination.
Moreover, typical phenotype of mast cell was
exhibited in prolong culture with several passage.

Figure 1 Appearances of canine mast cells
derived from surgical excision. (Phase contrast,
×40) Primary cells cultured Day 15 in RPMI1640
(A) and StemSpan™ (B)

Figure 2 Cell Viability Rate Curve showed cell
viability rate with time-dependent of primary
neoplastic mast cell culture in RPMI1640 (△)
and StemSpan™ (○).
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Introduction
Training programmes for Veterinary
Paraprofessionals (VPP) vary greatly in terms of
their delivery, length, and focus, and are based
on a country’s capacity, resources, and needs. To
encourage the global harmonization of training
practices of VPP and the recognition of VPP in the
veterinary domain, the World Organisation for
Animal Health (OIE) published the OIE
Competency Guidelines for Veterinary
Paraprofessionals in 2018 [1]; the subsequent OIE
Curricula
Guidelines
for
Veterinary
Paraprofessionals [2] have recently been
published. These Guidelines are structured in
tracks to address various areas where VPP often
work: Animal Health (AH), Veterinary Public
Health (VPH), and Laboratory Diagnosis (Lab). The
Guidelines list the specific Competencies and
Learning Outcomes which should be addressed in
training programmes so that graduates are
prepared to work in in both general and
specialized positions.
This study explores the degree to which four
different VPP training programmes from three

different countries address the OIE VPP Learning
Outcomes, with an emphasis on how overall
alignment pertains to the Laboratory Diagnosis
track.
Materials and methods
A mixed methods approach was used to
gauge alignment of established VPP training
programmes with the draft OIE Curricula
Guidelines. First, the specific Learning Objectives
met by each programme in each track (the
Alignment Score) was determined based on a
crosswalking exercise of programme materials
provided to the study team by programme
directors. Next, these crosswalks were validated
through in-country interviews with faculty and/or
trainers. Finally, Alignment Scores were
calculated for each of the four VPP training
programmes for AH, VPH, and Lab tracks by
dividing the number Learning Objectives met by
the total number of Learning Objectives for each
track. This study informed the final OIE Curricula
Guidelines for VPP.
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Results and discussion
For the programmes sampled, alignment
with the OIE Learning Objectives for Laboratory
Diagnosis ranged between 16% and 62%. Overall,
these Alignment Scores were significantly lower
than Alignment scores for the Animal Health and
Veterinary Public Health tracks for all four
programmes in the same sample of training
programmes.

These results indicate that, in the given
sample, VPP training programmes are either not
aiming to produce Lab VPP or are not addressing
Laboratory Diagnosis Learning Outcomes at the
same rate as those for AH and VPH.
Additional training programmes that aim to
produce laboratory paraprofessionals should be
examined for alignment with the OIE Curricula
Guidelines for VPP to better understand the
adequacy of training programmes for VPP who
intend to work in the field of Laboratory
Diagnosis.

Table 1. Alignment with OIE Learning Outcomes
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Introduction
Filariasis is a parasitic disease caused by an
infection with roundworms of the Filarioidea type.
These are spread by blood-feeding black flies and
mosquitoes. This disease belongs to the group of
diseases called helminthiases. Eight known filarial
nematodes use humans as their definitive hosts.
These are divided into three groups according to
the niche within the body they occupy.
Lymphatic filariasis (Wuchereria bancrofti, Brugia
malayi, and Brugia timori), subcutaneous filariasis
(Loa loa, Mansonella streptocerca and
Onchocerca volvulus) and serous cavity filariasis
(Mansonella perstans and Mansonella ozzardi). In
addition there are many species known to infect
animals like Dirofilaria spp or Acanthocheilonema
spp. Most of these parasites are causing zoonotic
diseases and can infect both, humans and
animals. Therefore tools for monitoring acute and
past diseases in animals and humans are needed
to efficiently manage the disease.

antibodies) and Filariasis antigen in human as well
as veterinary specimens.
Results
Novel protocols have been established to
develop the new ELISA systems.
Predefined human samples from acute as well as
past infections of lymphatic filariasis,
subcutaneous filariasis and serous cavity filariasis
as well as veterinary samples from dogs and cows
have been used for the development and
validation of the test systems. The human and
veterinary total antibody detection assay as well
as the human IgG4 detection assay show a
sensitivity and specificity of over 95%. The human
and veterinary antigen detection assay shows a
sensitivity and specificity of over 98%. The human
total antibody assay has already been certified
according to Directive 98/79/EC of the European
Parliament.
Conclusion
With the newly developed ELISA system it is
possible to discriminate acute and past Filariasis
infections in both, humans and animals. This will
be extremely helpful in diagnosing acute
infections and monitoring treatment success in

Aim
The aim of this work was to develop an
ELISA to detect anti-Filariasis antibodies (total
anti-Filaria antibodies and anti-Filaria-IgG4
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the human as well as animal population (life
stock, pets and wild life). Serological surveys in
the animal field will help to improve the risk
assessment for the human population in certain
endemic regions.
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Introduction
Monosodium glutamate (MSG) is widely
used as a flavor enhancer in many countries in
southeast Asia including Thailand. Although MSG
is generally recognized as safe, its use is not
ensured in fragile population such as pregnancy
woman and children. Review of the literatures
indicated that MSG may impose health risks.
Some people may be sensitive to MSG and have
acute response but it is uncertain whether
subacute response could occur in those who
obtained MSG for a long peroid. Negative impact
of MSG on reproductive system was observed in
some animal models such as in adult female
Wistar rats MSG induced hypertrophy,
degenerative and atrophic changes of the oocyte
was demonstrated [1]. MSG may to be
endrocrine disrupters and this possibility is able
to test with zebrafish [2,3,4]. The zebrafish is a
gonochoristic species, in the early life stage all
fish develop with ovary-like gonads. The time of
sex differentiation differ but has been reported to
occur 3-7 weeks post hatch, [3,5,6]when male
testes are developed, and their oocytes undergo
apoptosis. During this critical window of

development, the zebrafish are highly
susceptible to external factors, which can affect
the sex [7]. Therefore, this study aims to
investigate chronic effect of MSG in sex
differentiation of zebrafish.
Materials and methods
Eggs were collected from adult zebrafish
and kept in a stock aquarium until 10 days post
hatch (dph). Then the zebrafish larvae were
divided in to 5 groups of 40 individual in each
group included the negative control group which
standard water was used and the positive control
group which ethinyl estradiol was used and MSG
in carbon filter water containing MSG at 0.1 %
0.01% and 0.001% (8). All fished were fed with
fresh artemia and dry flake every day. Rearing
water were changed every few days until 60 dph.
Then all fished were checked for ovary and testis
and intersex under light microscope and
confirmed by histopathological section in the
case of unclassified sample. Male and female sex
ratio was calculated from total fish remaining in
the tank at the endpoint of experiment.
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sodium salt of glutamic acid or glutamate, one of
a major neurotransmitter in the central nervous
system that can stimulate aromatase enzyme
(estrogen synthetase) activity and regulated the
ovary development in zebrafish (9). In conclusion,
MSG influences the sex differentiation of zebrafish
by increase the number of female zebrafish.
Acknowledgement
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Figure 1. Effect of MSG in sex differentiation of
zebrafish.
Results and discussion
The sex ratio for the juvenile zebrafish from
the negative control, the positive control and
MSG at 0.1 % 0.01% and 0.001%. were 9:1, 3:7,
5:5, 6:4 and 7:3 respectively. Although the total
number of male is higher than the total number
of female, the female sex ratio in the MSG
exposed group were higher than the unexposed
group. There was a statistically significant
difference between negative control group and
MSG 0.01% and 0.001% group, also between
positive control group and MSG 0.001%. We did
not find intersex in any tested fish. MSG is the
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Introduction
Recently, zebrafish has become a very
popular vertebrate model in toxicological studies
and has contributed to the understanding of the
potential toxicological and ecotoxicological
impact of chemical compounds on the human
and aquatic environment [1]. It has also been
shown to be a good model for studying drug
toxicities because several known toxicants in
mammalian models or humans have similar
effects in zebrafish [2]. Although MSG has been
recognized as safe at levels normally consumed
by general population [3]. but some people
reported
unusual
symptoms
after
consuming food with MSG such as thirsty,
numbness around mouth, headaches, nausea,
difficult breathing, sweating and other
hypersensitivity reactions [4]. Our previous study
reported that MSG induced cardiotoxicity in
zebrafish embryo including abnormal heart rate,
pericardial edema and lack of embryo blood
circulation [5]. There are many brands of
commercially available MSG in the market which
most of the packages label that the product
contains 100 % pure MSG. In daily life, people

unknowingly obtain MSG that already contained
in many food products and also never know
which MSG brand has been used. This study aims
to investigate acute effect of three commercial
brands and one laboratory grade of MSG on
hatching rate of zebrafish embryo.
Materials and methods
Fertilized zebrafish embryo (N = 24) were
exposed to 4 selected brands of MSG available in
Thailand in the concentration of 1, 15, 75, 150
ppm preparation by dissolved MSG powder with
distilled water and diluted to desired
concentration with standard zebrafish rearing
water. Hatching rate were checked by counting
the number of larvae after the embryo exposed
with MSG for 96 hpf.
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Results and discussion

MSG in young or unhealthy people should be
addressed to the community that consume high
amount MSG since these special populations may
be more sensitive to MSG compared to fully
grown adult or healthy people.
Acknowledgement
This study was financially support by the
Faculty of Veterinary Science, Chulalongkorn
University.

Figure 1 effect of MSG on hatching rate of
zebrafish embryo
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Zebrafish embryo exposed to 1 ppm MSG of
all brands (A, B, C and D) has the same hatching
rate with the control group (not expose to MSG).
However, the embryo that exposed to higher
concentration of MSG has variated hatching rate
in non-dose response relationship. The zebrafish
embryo test is a very sensitive model, and the
result from our present study indicated that MSG
exposure at low dose did not cause any
significant effect. This result is in accordance with
the US FDA that MSG at the low level is
“generally recognized as safe” (GRAS). However,
awareness of unpredictable negative effect of
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Introduction
Using magnetic-bead technology, we
developed the IndiMag Pathogen Kit (previously:
MagAttract 96 cador Pathogen) for use on
different automated platforms. The kit can be
used for extraction of viral RNA and DNA and
bacterial DNA from a large range of porcine,
bovine and avian samples. IndiMag 48 is a new
instrument for magnetic bead-based extraction of
nucleic acids. Designed to be as fast and reliable
as currently available platforms, but with greater
flexibility and usability, the IndiMag 48 can
process between 1 and 48 samples.
In this study, we evaluated the reliability of
IndiMag 48 extraction protocols for RNA and DNA
from veterinary samples.

swabs, allantois fluid, serum, blood, tissue and
fecal samples.
The purified nucleic acids were analyzed
using real- time bactotype and virotype PCR/RTPCR kits from INDICAL, detecting different viral
pathogens (Influenza A virus, BVDV, SBV) and
bacteria (Mycoplasma gallisepticum/synoviae,
Mycobacterium avium spp. paratuberculosis).
Results and discussion
12 swab samples spiked with Mycoplasma
gallisepticum (ATCC25204, n=3), Mycoplasma
synoviae (ATCC19610, n=3) and MS-H vaccine
strain (Vaxsafe Ms vaccine, n=6) were tested.
Comparable results were obtained for Mg- and
Ms- positive samples tested with bactotype
Mycoplasma Mg/Ms PCR Kit using both the
IndiMag 48 and the KingFisher Flex System
protocols.
Mg- and Ms-positive swabs showed improved
results for samples processed using the IndiMag
Pathogen Kit on IndiMag 48 versus the columnbased method (QIAamp DNA Mini Kit, QIAGEN).

Materials and methods
We evaluated the performance of the
IndiMag Pathogen Kit, comparing the 4-step
protocol of the IndiMag 48 and the 5-step
protocol of the KingFisher Flex System versus
results obtained with a well-known column-based
method. Nucleic acids were extracted from
[420]

Eight characterized Influenza A-positive allantois
fluid samples tested using virotype Influenza A
RT-PCR Kit (INDICAL) also showed comparable
results with both the IndiMag 48 and the
KingFisher Flex System protocols. Slightly better
results were obtained with four samples using the
manual extraction method (QIAamp Viral RNA
Mini Kit, QIAGEN).
Further data will be shown for RNA virus-positive
serum and blood (BVDV, n=16), tissue samples
(SBV, n=14) and fecal samples positive for
Mycobacterium avium ssp. Paratuberculosis
(n=13), which indicate equivalent or better
performance with IndiMag 48 versus KingFisher
instruments.

Conclusions
Magnetic bead-based nucleic acid extraction
is generally faster, easier to automate and better
suited to high-throughput testing. The IndiMag
Pathogen Kit demonstrated comparable
performance versus a well- known, columnbased extraction method. On the new IndiMag 48
extraction platform, it showed equivalent or
better results compared with the Kingfisher
platform.
IndiMag 48 supports cost-effective nucleic acid
extraction with reduced plastic waste. It comes
with pre-loaded protocols for automation of the
IndiMag Pathogen Kit and offers the possibility to
add more protocols via a touchscreen. IndiMag 48
is self- contained, requiring no additional software
or hardware to create or edit individual protocols,
and it has a small footprint, suitable for small
labs. The run time and result reliability are
comparable to or better than those obtained with
the 96-well platform assessed here. IndiMag 48
offers a high-quality, reliable option for nucleic
acid extraction with high potential for cost savings
and plastic waste reduction.
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Introduction
The emerging technique of digital PCR
(dPCR) allows absolute quantification of targeted
nucleic acids, particularly suits for low-level
detection. In dPCR, the sample is partitioned into
many independent PCR reactions and the target
is quantified by the fraction of positive partitions
with defined accuracy using Poisson’s statistics.
Over the years, a wide range of microfluidic
approaches have been used to implement dPCR.
Different principles and methods are employed
to create the partitions. In this study, we
evaluated two commercial instruments which
partition samples into physically isolated
chambers or droplet emulsions (ddPCR), using
avian, mammalian and aquatic animal virus
samples. Results were subsequently compared
with quantitative real time PCR or RT-PCR.

veterinary clinics etc. In this study, Avian Influenza
(AI) virus RNA, African Horse Sickness virus (AHSV)
RNA, Canine Parvovirus (CPV) DNA and White Spot
Syndrome virus (WSSV) DNA samples were used
to evaluate the dPCR systems.
Two commercial instruments, Bio-Rad QX200 and
Thermo Fisher Quantstudio 3D digital PCR
systems were employed to conduct this
evaluation. Viral RNA or DNA samples were
prepared in a series of dilutions to determine the
limit of detections, as compared with the
quantitative real time PCR or RT-PCR. Several
aspects including the ability to detect low copy
of DNA or RNA, throughput, assay reproducibility,
specificity, hands-on time, run time, etc. were
examined and compared.
Results and discussion
The preliminary data suggested that Bio-Rad
QX200 ddPCR system with 20, 000 droplet
emulsion partitions achieved same sensitivity as
compared with qPCR and qRT-PCR, when testing
different animal virus samples including AIV,
AHSV, CPV and WSSV. The detectable copy
number can be as low as 1-3 copies of the targets.
The results also demonstrated that QX200 ddPCR

Materials and methods
Agri-Food & Veterinary Authority of
Singapore conducts national surveillance
programmes and disease diagnostics for domestic
and imported animals to ensure animal health
and food safety. Samples were collected
regularly from point-of-entry, wildlife reserves,
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and ddRT-PCR assays are reproducible at lower
end of detection limit and the system is able to
process 96 samples using automated droplet
generator.
For the Quantstudio 3D dPCR system, due
to the reagent is currently only available for DNA
samples, evaluation is performed using WSSV
samples. The preliminary data shows the system
is able to detect as low as 6 copies of DNA
molecules and considered comparable with
qPCR. The system can process 1 sample per chip
manually and 24 chips per run.
Overall, in our preliminary evaluation of
animal virus samples, we found that dPCR has
considerable potential in improving detection
limits, robustness and reproducibility. Absolute
quantification of low copy number of viral RNA or
DNA will facilitate early detection in the animal
disease diagnostics.
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Introduction
Francisella (F.) tularensis is a highly
infectious bacterial pathogen that causes
tularemia in humans and animals. F. tularensis is
transmitted through direct contact with infected
animals, contaminated raw meat, bites of vectors
or contaminated dust aerosol. Reservoirs of the
disease are rodents and lagomorphs [1]. The
incidence of tularemia in humans in Europe, as
well as in Switzerland increased over the past
years (ECDC). With average 31 cases per year in
2010-2016 it was considered to be a rare disease
in Switzerland. However, in 2017 the number of
cases has quadrupled with 129 patients. Infection
route is mainly through tick bites. It is now
suggested to be a reemerging disease (Federal
Office of Public Health).

bacteriological examination. Presumptive positive
“Francisella spp.” results were confirmed by PCR.
Subtyping of F. tularensis was performed by
conventional PCR and erythromycin susceptibility
testing [2].
Results and discussion
Histopathology revealed multiple necrotic
foci in liver, spleen and lymph nodes. Based on
the fragment size of the PCR amplicon and the
susceptibility towards erythromycin the isolates
were identified as F. tularensis ssp. holarctica,
Biovar I.
Recent studies in northern Europe and
Austria evaluated whether companion animals
serve as a source of infection for humans, after
contact to tularemia positive wild animals or
contaminated environment. Both a Norwegian
hunting dog and its owner contracted F. tularensis
ssp. holarctica infection and developed tularemia
after exposure to an infected mountain hare [3].
Clinical cases of infected cats have only been
reported from North America and only with the
more virulent type A strains 3. However,

Materials and methods
A full necropsy, including histopathological
examination, of two European brown hares was
performed at the Institute of Veterinary Pathology
in Zurich. Heart blood as well as organ samples
(spleen, liver and lung) were submitted for
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transmission from cats to humans has been
described in North America as well as in Europe
[4, 5, 6].

[3] Nordstoga A, Handeland K, Johansen TB et al.
2014. Vet Microbiol. 173(3-4): 318-322.
[4] Maurin M, Gyuranecz M. 2016. Lancet Infect
Dis. 16(1): 113-124.
[5] Petersson E, Athlin S. 2017. JMM Case Rep.
4(2): e005071.
[6] Yaqub S, Bjornholt JV, Enger AE. 2004. Tidsskr
Nor Laegeforen. 124(24): 3197-3198.
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Introduction
Brucellosis is a worldwide zoonosis caused
by Brucella spp. The 3rd FAO-APHCA/OIE AsiaPacific Regional Workshop on Brucellosis
Diagnosis and Control held in 2010 [1]
acknowledged that:
The disease, in particular bovine, caprine
and ovine brucellosis caused by B. abortus or
B. melitensis, was one of the significant animal
and public health concerns in some countries in
the Region where a high serological prevalence
rate in animals as well as in humans could be
observed.
- Clearly, important efforts were needed to
improve the disease situation in some countries
where the disease prevalence rate was found
moderate to high.
- Laboratory testing and epidemiological
information were the key elements for the
application of appropriate disease control
measures in the field.

After 3 years of close collaboration between
the EU/OIE/FAO Reference Laboratory for
Brucellosis in ANSES France and the DLD- NIAH
Thailand, in collaboration with FAO- APHCA and
OIE-RRAP, including the joint organisation of 3
annual FAO-APHCA/OIE Regional workshops
(2008-2010), a successful 3-year OIE Twinning
Project (2010-2013) was implemented to
complete the NIAH already existing level of
expertise in brucellosis serological and
bacteriological diagnosis in accordance with the
OIE Manual methods and standards.
A Regional Brucellosis Reference laboratory could
then be established in NIAH.
Among its reference activities in brucellosis,
including technical support to reference
laboratories of the Region as well as the
establishment of regional secondary standard
sera, NIAH could organise the 1st Asia-Pacific
Regionwide
Bovine
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Brucellosis Interlaboratory Proficiency Test
(ILPT) in 2013. The aim was to assess the
improvement of the test performance in
participating laboratories previously trained during
the above-mentioned workshops.
NIAH then organised an Asia-Pacific ILPT every 2
years since 2014. Here, we present the results of the
4 ILPT implemented up to now and the progress
made in test performance at the regional level.

Results and discussion
Participating laboratories were as mentioned
above but, with time, an increasing number of nonThai regional/provincial laboratories requested to
participate and were included in the ILPT (Table 1).
Compliance with deadlines for returning the
results has gradually improved (> 80%).
The rate of satisfactory results for RBT, CFT
and I-ELISA are shown in Table 2 (84.4%- 90.7%
overall). More than 80% of satisfactory results were
obtained with a general trend towards
improvement.
Key issues for these ILPT were:
- Careful sample preparation and
determination of expected results;
- Performance of tests by the participating
laboratories according to instructions for use and
with good laboratory practices;
- Need for continuous exchanges between the
organiser and participants for a good understanding
of good test performance practices, ILPT procedures
and resolution of anomalies.
These ILPT were an efficient tool for
promoting laboratory networking and contributed
to harmonisation of brucellosis test performance
throughout the Region. The increasing participation
of regional/provincial
laboratories showed also how the ILPT organisation
by each NRL at national level is also requested,
which, anyway, could contribute to a better
implementation of brucellosis control programmes.

Materials and methods
The testing methods were Rose Bengal test
(RBT), complement fixation test (CFT) and indirect
ELISA (I-ELISA) based on OIE standards.
ILPT was organised in accordance with the ISO
17043 standard.
Bulk negative and positive sera were first
tested, the latter being then diluted in negative bulk
serum. Finally, strong, medium and weak positive as
well as negative bulk sera were prepared then
dispatched in panels including duplicate or triplicate
samples of various titres. Homogeneity and stability
were blind-tested by two technicians.
Asia-Pacific brucellosis national reference
laboratories (NRLs) as well as Thai regional and local
laboratories were invited to participate. FAO and OIE
supported the panel shipment for the first ILPT,
then DLD supported it.
The expected/accepted results were defined
according homogeneity and stability results but
considered the participant results as well.
Test performance was assessed on qualitative and
semi-quantitative results, including sensitivity,
specificity and repeatability, as well as result
coherence with dilutions of the same serum.
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Table 1. Characteristics of participating
laboratories.
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2013 2014 2016 2018
18
12
13
15
33
31
39
55

Countries
Accepted
Labs
No report

1
32

Labs
No. of samples 17

5
26

2
37

1
54

16

18

21

Reference
[1]
The 3rd FAO-APHCA/OIE Regional Workshop
on Brucellosis Diagnosis and Control with an
Emphasis on B. melitensis (21-25 November 2010)
Conclusions and Recommendations.

Results in
84.4 96.2 97.3 87.0
due time (%)
*Labs: participating laboratories
Table 2. Evaluation of RBT, CFT, I-ELISA and
overall ILPT results (2013-2018).

RBT

Status
Labsa

2013 2014 2016 2018
32 26
37
54

Sat(%)b 90.6 88.5
CFT
Labs
15 12
Sat(%) 93.3 100
I-ELISA Labs
9
6
Sat(%) 88.9 100
Overall Sat(%) 84.4 88.5
a Labs: participating laboratories

89.2

90.7

16
93.8
14
78.6
89.2

15
100
11
90.9
90.7

b Sat (%): satisfactory results
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Introduction
New Caledonia (NC) and French Polynesia
(FP), located in the South Pacific, have a long
history of dengue virus (DENV) outbreaks in
human populations and have recently faced Zika
virus (ZIKV) emergence. Both viruses are Aedes
mosquito-borne flaviviruses, with humans being
their primary amplification hosts. However,
female Aedes mosquitoes – even the highly
anthropophilic Aedes aegypti can feed on other
vertebrate hosts. Through a large serosurvey
among horses’ population from these two
islands, we wished to investigate if horses could
be infected with DENV and ZIKV.

Results and discussion
We found that 16.6% (27/163) and 30.8%
(40/130) of horses had been exposed to
flaviviruses in New Caledonia and French
Polynesia, respectively. Seroneutralization tests
with the main flaviviruses circulating in the South
Pacific revealed that 6.1% of sera in New
Caledonia and 7.7% in French Polynesia were
positive for virus serotype 1 (DENV1); 4.3% in New
Caledonia and 15.4% in French Polynesia were
found positive for zika virus (ZIKV).
Seroprevalence of the JEV and WNV flaviviruses
were comparatively much lower (less than 2%),
suggesting the absence of past active circulation
of these viruses in both islands [2].
Our study highlighted past exposure of
horses to DENV1 and ZIKV infections in NC and
FP. The consequences of these infections in
horses and their role in ZIKV and DENV
epidemiological cycles are two issues that
deserve further investigation.

Materials and methods
293 equine sera samples were screened for
flavivirus antibodies using a competitive enzymelinked immunosorbent assay (cELISA). The
positive sera were then confirmed using a
flavivirus-specific microsphere immunoassay (MIA)
[1] and reference seroneutralization tests.
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Figure 1. Distribution of ages of negative and
positive ZIKV and DENV1 resident horses in FP
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Introduction
Tetanus is a fatal infectious disease of
human and animals caused by neurotoxin
produced by spore-forming anaerobic bacterium
Clostridium tetani. This bacterium is ubiquitous in
the environment, especially in soil and can be
isolated in feces from animals and human.
Thermal denaturation of peptide nucleic acid
(PNA) is highly reproducible, and which makes
probe melting point analysis reliable in the
detection of mutations, polymorphisms and
epigenetic differences in DNA. The purpose of this
study was to develop accurate diagnostic method
based on real-time PCR with fluorescently
labeled peptide nucleic acid (PNA) probe for
detection of C. tetani.

Results and discussion
Through a comparison of sequence of
neurotoxin B, pair of primers and two kinds of PNA
probe was designed at the site distinct from other
Clostridium species. The amplification curve, melt
peak pattern, and sensitivity of two PNA probes
were compared, the probe 2 which showed a
constant melt peak temperature without down
shift, was used for further experiments. In order
to confirm the optimal conditions of real-time
PCR, experiments were conducted with various
concentrations of primers and PNA probes. As a
result, the optimal concentration of forward and
reverse primer and PNA probe was 3:30, and 3.75
pmole, respectively. Through the analytical
sensitivity test using the reference material, the
detection limit was confirmed to be 100 ag/μl.
There was no difference in clinical sensitivity
between PNA probe and conventional PCR using
clinical samples. In conclusion, we developed a
new method for tetanus diagnosis using PNA
probe based melting curve analysis. This method
was more convenient and accurate than
traditional methods and reduced the risk of
contamination.

Materials and methods
Neurotoxin B sequence of C. tetani was used
to design the PCR primers and PNA probe. Realtime PCR reactions were performed in 20 μl
reactions contained 2X qPCR PreMix, 1 μM PNA
probe, and 3 μl of DNA template. Real-time PCR
started with a denaturation step of 10 min at
95°C, followed by 45 cycles of 95°C for 20 s, 58°C
for 30 s, and 74°C for 30 s. Melting point analysis
began with a denaturation step of 3 min at 95°C,
hybridization step and followed by stepwise
temperature increase from 40 to 85°C at 1°C/step,
with a 5 s interval between each step.
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a mean score of 4.07 on the item because it is
interesting and important work. The non-U.S.
born respondents had a mean of 2.57 on this item
which was significantly lower than the mean
score of the U.S.-born respondents. The U.S.-born
faculty gave higher mean score of 4.05 on the
item a desire to provide humanitarian service to
people in developing countries. This mean score
was significantly higher than the mean score of
2.50 given by the non-U.S.-born respondent. U.S.born respondents were more curious to see other
parts of the world. This was shown on the mean
scores given to this item of 4.09 and 3.0 by the
U.S.-born respondents and non-U.S. born
respondents, respectively. Non-U.S.-born
respondents had less interest in knowing the
problems of developing countries. This was
revealed by the mean score of 2.80 they had
given compared to the mean score of 4.02 given
by the U.S.-born respondents. The interest in the
problems of developing countries is a better
motivation for U.S.-born respondents than for
non-U.S.-born
respondents.
U.S.-born
respondents did not view their participation in
international development activities as a means
to add to their income. The non-US-born
respondents looked at additional income as a
motivation in participating in international
development activities.
The results of the study provided useful
information to help maximize the contribution of
faculty veterinarians can make to themselves, to

Introduction
Animal health practitioners affiliated with
land-grant universities in the United States have
been providing technical assistance in the areas
of disease prevention, control and management
in developing countries. The emergence and reemergence of economically important diseases
have been the focus of attention because of their
potential effects on food security and
environmental sustainability. Of late, there have
been observations on the varying levels of
participations in One Health awareness programs
in the international level context.
The purpose of this study was to identify the
perceptions and motivational factors affecting
faculty veterinarians who were born from
different countries regarding their involvement in
the One Health as applied in international setting.
Materials and Methods
A survey instrument with a Scoring Likert
scales was used in this study. Both descriptive
and inferential analyses were used. The
descriptive procedure included frequencies,
percentages, means and standard deviations. The
software program Statistical Package for Social
Sciences (SPSS) was used in the computer
analysis of the data.
Results and discussion
Five highly significant differences were
found on the sources of original motivation by
country of birth. The U.S.-born respondents had
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their university, and to developing countries. It is
also useful in policy formulation and strategic
planning.

A periodic assessment on the level of interest by
way of a survey or other forms of inquiry can
prove to be useful in strategic planning at the
college level and department levels.

This study suggested tapping faculty
veterinarians regardless of their country of birth
to participate in international One Health efforts.
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Introduction
Brucellosis is known to be an important
zoonotic disease caused by bacteria of the genus
Brucella. Brucellosis can cause reproductive
problems, including abortion, stillbirth, and infertility
in animals. Genus- and species-specific detection
methods based on several PCR for diagnosing
brucellosis have been developed. Here, we
developed a new diagnostic method based on
real-time PCR with fluorescently labeled peptide
nucleic acid (PNA) probe to effectively detect
Brucella species.

respectively, was selected and used for further
experiments. In order to determine the concentrations
of primers and PNA probes that produce the most
stable products, experiments were conducted
under various conditions. As a result, the optimal
concentration of forward and reverse primer and
PNA probe was 3:30, and 5 pmole, respectively.
Analytical and clinical sensitivity was tested using
the reference material and clinical sample,
respectively. As a result, it was confirm that up to
10 fg/μl was detected and there was no difference
in sensitivity between PNA probe and conventional
PCR. In conclusion, we developed a new method
for brucellosis diagnosis using PNA probe based
melting curve analysis. This method has the
advantage of being able to diagnose much more
accurately than conventional methods and reduced
the risk of contamination. Based on results of this
study, the development of multiplex real-time
PCR for various causative agents is expected to
enable more rapid and efficient diagnosis.

Materials and methods
16S rRNA and IS711 sequence of Brucella
species were used to design the PCR primers and
PNA probe. Real-time PCR reactions were
performed in 20 μl reactions contained 2X qPCR
PreMix, 1 μM PNA probe, and 3 μl of DNA template.
Real-time PCR started with a denaturation step of
10 min at 95°C, followed by 45 cycles of 95°C for
20 s, 58°C for 30 s, and 74°C for 30 s. Melting point
analysis began with a denaturation step of 3 min
at 95°C, hybridization step and followed by
stepwise temperature increase from 40 to 85°C at
1°C/step, with a 5 s interval between each step.
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Results and discussion
Based on the comparison of 16S rRNA and
IS711 sequence, three primer pairs and four PNA
probe candidates suitable for detection of Brucella
species were designed. Among them, primer and
PNA probe with high PCR efficiency and affinity,
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Introduction
Antimicrobial resistance (AMR) is a global health
concerned. The dissemination of AMR between
multisector including human animal and environment
has been observed in difference studies. The common
pet such as dogs and cats have been reported as a
reservoir of AMR bacteria contribute to human.
However, the urbanization shifts the demand of petowners to a small-size space-friendly exotic pet. Hong
Kong is a crowded city with many high-rise buildings
where small exotic pet is popular and the red-eared
terrapin (Trachemys scripta subspecies elegans), a
semiaquatic turtle is one of the most common. Until
now, there is no report on gut flora in this pet species
and no study has been done on AMR carrying in their
gut. Thus, current knowledge limits the information to
select appropriate target bacteria for AMR in exotic pets.
We hypothesized that the knowledge from gut
microbiota analysis can be used to suggest the target
Enterobacteriaceae in Trachemys scripta elegans for
AMR surveillance. Therefore, this study aims to
characterize gut microbiota and AMR
Enterobacteriaceae of the red-eared terrapin
(Trachemys scripta elegans).

for isolation of target bacterial family prior to
identification of colonies using MALDI-TOF. All
Enterobacteriaceae isolates were tested for
antimicrobial susceptibility (AST) using Kirby-Bauer disk
susceptibility test method based on CLSI [2] guidelines.
Results and discussion
Microbiota analysis at the genus level of
Enterobacteriaceae family shown the highest
abundance unknown genus. This suggested that most
Enterobacteriaceae in the red-ear terrapin is novel. Since
the most abundance Enterobacteriaceae is unknown,
the isolation of the most represent group of bacteria is
difficult for AST study. The second abundance genus is
Citrobacter, the genus identified by conventional
bacterial isolation. The Citrobacter isolates were tested
for AST and one resistant isolate was found. The result
indicated that microbiota data can be used as a tool to
select the bacterial target in AMR monitoring.
Acknowledgements
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Materials and methods
Fecal samples of 2 red-eared terrapins were
collected for DNA extraction, subsequently subjected to
highthroughput 16S rRNA sequencing and analysis for
microbiota composition [1]. To identify the AMR
Enterobacteriaceae, the same fecal samples were used
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Introduction
Sulfonamide antibiotics have been used in
livestock industries to treat infectious diseases.
Due to food safety concerns, sulfonamide
residues have been regulated with the maximum
regulated limit of 100 ng/g in foods from animal
products. The conventional methods normally
require time-consuming sample preparation and
chromatographic separation. Recently, paper
spray ionization has been developed as a
promising technique with minimal sample
preparation [1]. In this work, we developed a
rapid method for nonlethal detection and
quantification of sulfamethazine in pig body fluids
and pig tissues by paper spray mass spectrometry
(PS-MS).

TSQ Quantum Ultra EMR triple quadrupole mass
spectrometer was used for the analysis. The
paper was held by a copper clip. 20 μL of 80%
methanol/water was deposited on the paper and
the voltage of 5 kV was applied to generate the
analyte ions. The analysis time was 1.5 min.
Results and discussion
In this study, the method was simplified by
using simple extraction and PS-MS. The extraction
step was necessary due to the complexity of the
samples. After some optimizations of extracting
and spraying solvents, calibration curves for each
matrix were created (Figure 1). The results
showed good linearity in all matrices with the
limit of detection lower than 12 ng/mL in all body
fluid samples, and 20.3 ng/g in pork tissue. The
lower sensitivity might be due to the higher lipid
contents in pork. Further optimization and
additional studies are under investigation.
Previous study found that the
sulfamethazine concentrations in pig serum and
urine are much higher than that in muscle tissue
[2]. Therefore, the developed method is
satisfactory for nonlethal detection of
sulfamethazine in pig at the level below the
required limits. The process was rapid and
required only little amount of solvent. This
method should also be applicable to other

Materials and methods
Standard sulfamethazine was spiked in pig
blood, serum, synthetic urine, and pork
homogenate. To each 50-μL sample, 5 μL of
sulfamethazine-d4 was added as an internal
standard. 100 μL of ethyl acetate was then
added, followed by vortexing for 1 min and
centrifugation at 10,000 rpm for 30 s. 3 μL of the
organic layer was dropped on a triangular paper
(6 mm base × 13 mm height) and then air dried
for at least 30 min.
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compounds and suitable for high-throughput
analysis in livestock industry.
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Figure 1. Calibration curves of sulfamethazine in
(A) pig whole blood, (B) serum, (C) synthetic urine,
and (D) pork tissue.
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Introduction

Results and discussion
Antibiotic resistance test of coagulasepositive staphylococci from cow's milk were
conducted to provide additional data in the field
as a consideration for treatment of diseases in
cattle caused by S. aureus infection. The test
results showed that seven out of twelve of the
coagulase-positive staphylococci isolates are
resistant to several antibiotics which were
penicillin G (66.67%), ampicillin (66.67%),
vancomycin (58.33%), and bacitracin (58.33%).
While some isolates are sensitive to gentamycin
(66.67%), ciprofloxacin (91.67%), and
chloramphenicol (66.67%). These results
indicated that most of coagulase-positive
staphylococci isolates used in the experiment are
a multi drug resistance.

Staphylococcus sp. is pathogenic bacteria

commonly found in the environment. This
bacteria spreads widely and can easily lead to
infection. Staphylococcus sp. can be divided into
two groups based on their ability to clot blood
plasma. The coagulase-positive staphylococci
constitute the most pathogenic species
Staphylococcus aureus. Staphylococcus aureus
can be one of the factor causing subclinical
mastitis disease in dairy cattle [1]. S. aureus
contamination that exceeds the limit in raw milk
can be found in cattle with subclinical mastitis [2].
The uncontrolled frequency of antibiotic use in
livestock can contribute to an increasing number
of S. aureus bacteria resistant to certain
antibiotics therapy.
Materials and methods
This study performed antibiotic resistance
test of coagulase-positive staphylococci from
cow’s milk using Kirby Bauer diffusion method.
The cow’s milk were obtained from several cattle
indicated subclinical mastitis. Repetitions were
done three times for each isolate. The data was
processed using descriptive analysis.
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Introduction
Chronic wasting disease (CWD) has been
recognized as an important prion disease of
cervids. The clinical symptoms of CWD include
weight loss, excessive salivation, loss of balance,
and respiratory distress. The first outbreak of CWD
in Korea occurred in 2001 from imported
Canadian deer and Korea immediately stopped
import of Canadian and American deer and their
products. Nevertheless, CWD has been reported
continuously since its first outbreak in 2004, 2005,
2010, 2016 and 2018. In this study, we report the
epidemiology of a recent outbreak of CWD in
Korea

farm(under investigation). A farm(in Jeonnam) had
raised one deer imported from Canada since 1997
and CWD was negative at that time, but another
deer in same farm had clinical symptoms and
death in 2018. B farm(in Chungnam) purchased
deer from a farm that raised Canadian imported
deer and 4(C, D, E and F) farms purchased deer
from CWD confirmed farms(A and B). It suggests
the possibility of horizontal CWD transmission
among deer intra-farm via contact and inter-farm
via movement of deer.
Due to lack of records on deer movements
and purchase details, there was constraint in
tracing the movements of deer. Therefore, active
surveillance of all deer farm and traceability
system for deer is necessary in the future to
control and eradicate CWD in Korea.

Materials and methods
Between 2018 and early 2019, CWD was
diagnosed in 32 deer at 7 farms in 3 different
provinces. In order to investigate the
epidemiology of outbreak on farm, we surveyed
the movement of deer through farm worker’s
statement and GPS record of livestock vehicles.
Further epidemiological studies were conducted
on farms related in outbreak farms.
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Results and discussion
According to the result of epidemiologic
investigations of farms that CWD was confirmed,
the farms were directly or indirectly related to
imported deer from Canada except one
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Introduction
Q fever is zoonosis causes by Coxiella (C.)
burnetii. Prevalence of this zoonotic factor has been
increased in recent years. Cattle may shed large
quantities of C. burnetii in birth products, milk,
semen, urine and feaces. Therefore consumption of
raw milk, direct contact with infected animals or
their secretions or excretions could pose a threat for
humans.

MLVA was performed using 6 variable loci.
Amplification products were run on ABI 3500
Genetic Analyser and electropherograms were
evaluated with GeneMapper software. MST was
performed as previously described by Glazunova
et al. (2005). Ten different intergenic spacers: Cox
2, 5, 18, 20, 22, 37, 51, 56, 57 and 61 were
amplified and after purification products were
subjected to sequencing. Moreover, to assess the
possibility of transmission of the pathogen via
alimentary route, an experiment on guinea pigs
was conducted. This scientific work was funded
by the National Science Centre, Poland (Grant No.
2015/17/D/NZ7/00816, SONATA 9 (https://ncn.gov.pl/)

Materials and methods
The aim of the study was to estimate the
seroprevalence and prevalence of C. burnetii in
dairy cattle herds in Poland. Moreover the possibility
of C. burnetii transmission via alimentary route
was evaluated. In total 2635 bovine serum samples
from 969 cattle herds were tested by ELISA/CFT
test. Moreover 1439 specimens such as: individual
milk samples (n=897), bulk tank milk (n=101),
vaginal swabs (n=409), placenta (n=32); were
subjected to C. burnetii specific qPCR. The qPCR
(IS1111 transposon-like repetitive region) was
performed using Adiavet COX RealTime PCR kit.
For Genotyping characterization of the strains was
conducted utilizing MLVA and MST methods.

Results and discussion
Average seroprevalence for bovine herds
was 24.46% (969/237). Shedding of C. burnetii was
confirmed by qPCR in 31.54% of tested herds.
Genotyping revealed high genetic diversity of C.
burnetii in milk cattle herds. MLVA method
identified five previously known genotypes (I, J,
BG, BE, NM) and the three new ones (PL1, PL2 and
PL3). MST showed slightly lower differentiation
and three sequence types were recorded: ST16,
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ST20 and novel ST61 which differs from ST20 only
in allel 4 of locus Cox37, where deletion of one
nucleotide at position 420 was observed. The
results of conducted experiment did not exclude
the possibility of infection by alimentary route.
After per os administration of the pathogen, one
guinea pig developed seroconversion and the

presence of C. burnetii DNA was detected using
real-time PCR in testicular tissue in some animals.
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program was performed with SPSS ver. 22.0 (p <
0.05).

Introduction
Monosodium glutamate (MSG) is a widelyused food additive and flavor enhancer in the
food industry and household kitchen. The U.S.
FDA has classified MSG as generally recognized as
safe for consumption. In contrast, many studies
show the adverse effects of MSG to many organs.
Zebrafish is one of the popular animal models for
toxicity study. All previous studies of MSG effect
were done using early life stage of zebrafish but
in larval to adult stages of zebrafish have not
been evaluated and consequently. This study
aims to investigate related effect of MSG in
reproduction of zebrafish.

Results and discussion
Zebrafish from the 1000 ppm MSG exposed
group did not spawning after placing in mating
tank, while the survival rate from 100 ppm MSG
group was lower than 10 ppm MSG and control
group. However, histopathology change of
zebrafish testes and ovaries from MSG exposed
group were not difference from control group.
From this result would imply that effect of this
excitatory neurotransmitter, MSG, might stimulate
pituitary gland by impaired to the releasing of
FSH, LH and estradiol hormone which not
influenced to histopathological changing in
reproductive organs but might affect in decreasing
reproductive function [1].

Materials and methods
The 30 days post hatch (dph) zebrafish
larvae exposed to 1000 ppm, 100 ppm, 10 ppm
MSG (N = 30). After exposed with MSG for 60 days,
zebrafish were mated in each group to compared
fertilization and mortality of spawning embryos.
The survival of fertilized embryos was observed
every 24 hours for 120 hours. Reproductive organs
were study by wet mount and histopathological
section. The relation of survival zebrafish embryo
in each group were used Kaplan-Meier survival
curve and cox analysis and the difference of
reproductive lesion between experimental
groups and control group were analyzed by
Kruskal-Wallis test. The statistical analysis
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Figure 1. Survival of zebrafish embryo
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Introduction
Tumor is a degenerative disease induced by
genetic changes of the cells that cause
uncontrolled growth of cells [1]. Utilization of
herbs and biologic substance is an alternative of
treatment in tumor disorders. T. flagelliforme is a
herbs and known to has an antitumor activity that
can inhibit the proliferation of tumor cells [4].
Interferon (IFN) is a biologic substance known as
antivirus agent and is potentially to be used in
the tumor treatment [3]. Activity of these two
antitumor substances combination is still
unknown, therefore the present study aim to
clarify this potential synergistic effect.

Results and discussion
Our previous research showed that activity
of 120 ppm concentration of T. flagelliforme on
MCA-B1 and MCM-B2 cell lines had the highest
result of inhibition activity (57,18% and 32,41%)
[4]. Canine interferon with 102 U/ml could inhibit
50% of proliferation canine tumor cell line [3].
Combination of these substances showed that
there is an enhancement inhibition activity to
tumor cell lines (Figure 1). Combination of T.
flagelliforme with rCaIFN showed higher inhibition
activity compare to the combination of T.
flagelliforme with nCaIFN, even they had similar
influence.

Materials and methods
Anti-proliferation assay of combination of
extract and interferons was done by cultivated
the MCA-B1 and MCM-B2 cell lines on plate 24
wells containing complete culture medium
(DMEM, 10% FCS, antifungi and antibiotics) with
density of the cell 104 cells/ ml in three
replicates. Combination concentration was used
120 ppm of T. flagelliforme leaves extract [4] and
102 U/ml of natural (nCaIFN) and recombinant
(rCaIFN) canine interferon [3]. Treated cells were
incubated in 37°C, 5% CO2 incubator for 3-4 days
then cells was harvested and counted to
calculate the inhibition activity [2].

Result of the present study indicated that
combination of T. flagelliforme leaves extract and
CaIFN has a synergistic effect and it is promising
to be used as an anticancer treatment to combat
tumor disorders in animal.
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Introduction
The FAO Laboratory mapping tool (LMT) was
first introduced in 2012 as an assessment tool to
determine the infrastructure capacity and
biosafety capability of Indonesian diagnostic
laboratories. A second assessment using the
same LMT version (ver.20120524.1) was
conducted in 2014. Both of these assessments
were carried out by international assessors in 10
animal health laboratories: eight Disease
Investigation Centres, a veterinary biologicals
production facility (Pusvetma) and the National
Veterinary Drug Assay Laboratory (BBPMSOH). The
findings of these assessments were used to
establish a national animal health laboratory
infrastructure and capacity baseline; outputs
were also used to improve the functionality of
the mapping tool.

Livestock and Animal Health Services (DGLAHS)
conducted their own LMT application training for
the same 10 animal health laboratories and
additional labs including human health, university
and provincial laboratories. After the 2017
Indonesia training, laboratory self-assessments
were conducted by participants at 8 of the 10
DGLAHS laboratories.
Results and discussion
The DIC assessment results (using the same
assessment method) showed an overall increase
in LMT score of 2.6-8.8 percentage points for
three DICs and a decrease of 3.5-13.5 points in
the other five DICs when compared to the 2012
and 2014 baseline data. The decreased score at
some laboratories was attributed to insufficient
assessor experience in applying the LMT,
emphasising the need for re-training, application
harmonisation and periodic international
evaluation of national assessors’ capacity. The
2017 LMT core assessment score in 8 DIC was
between 59.1-74.4% with a median score of
68.6%; the eight provincial animal health
laboratories scored between 33 and 45% with a
median score of 39.9%.
Overall, the LMT has proved an extremely
useful tool to understand the strengths and
weaknesses of diagnostic laboratories and to plan

Materials and methods
Following these initial trainings, the FAO
Regional Office conducted LMT and LMT-S
(laboratory biosafety module) application training
in Bangkok, in 2016. LMT-S is a variant of the basic
or core LMT focused on laboratory biosafety and
biosecurity. This training was attended by
participants from Asian countries, including four
from Indonesia. With support from these new
trainers and FAO, the Directorate General
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improved laboratory diagnostic testing capacity.
The LMT-Safety is useful for providing biosafety
and biosecurity assessments and recommendations
to improve laboratory safety, prevent the escape
of biological pathogens and ensure the health
and safety of laboratory staff. Application of the
LMT and the presentation of well-founded
recommendations to laboratory managers (once
accepted) provides a basis for action to improve
laboratory infrastructure, diagnostic procedures
and staff safety. It is recommended that all
DGLAHS animal health laboratories adopt the
core LMT and LMT-Safety as standard tools to
regularly assess laboratory capacity, ensure
compliance with diagnostic SOPs, and quality
assurance, and adherence to international (ISO)
laboratory health and safety standards.
Laboratory networking should be further
developed to promote adoption and sharing of
best laboratory practices. LMT assessment results
should be presented to animal health decision
makers to lobby for increased investment in the
laboratory system to support animal health and
livestock development in Indonesia.

Figure 1. Comparison of 2012, and 2014 overall
FAO LMT core scores for DIC’s laboratories
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Introduction
Nowadays, a cancer stem cell researches
becomes of interest for early detection that offers
the opportunity for successful cancer preventions
and treatments. Single cell sorting and trapping
system might be a suitable model to study the
biological and characterization of cancer stem
cell in controllable microenvironment and
practical intracellular functions analysis [1].
Microfluidic cell culture technique was
conducted for this experiment to control the flow
of fluid in the microwell. Human T-lymphocytes
cells, Jurkat cells, were used as loading cell
samples in a microfluidic chip by conventional
trapping and conventional trapping with
centrifugal microfluidic methods. The
conventional method trapped the cells into
microwells without an external force which cause
no or little cell death and changing their
biological property [2]. Additionally, conventional
with centrifugal method was used to improve
trapping rate and could remove the artifact
bubble or residual. [3-5]. The objective of this
study was to compare the trapping efficacy

between conventional trapping and conventional
trapping with centrifugal methods using Jurkat
cell line as a model for study.
Materials and methods
The microfluidic chip was fabricated with
PDMS (polydimethylsiloxane; PDMS) using soft
lithography technique and designed for 2 layers
that upper layer was a main channel size 5×15
mm and height of 70 µm, and lower layer
consisted of micro array of 12,480 equilateral
triangular microwells in an oblique downward
direction with 40 um length and 30 um depth.
The Jurkat cells and culture media were then
loaded into the microfluidic chips in laminar flow
arrangement pattern using syringe pump machine
to control flow rate in each chamber (Figure 1)
Cell-loading methods were carried out in 2
methods; conventional and conventional with
centrifugal method. The initial cell concentration
of Jurkat cells was suspended 1.5×106 cells/ml in
3 ml media solution. The flow rate of
conventional cell loading in each chamber was at
0.25 ml/h continuously for 20 mins. In addition,
the microfluidic chip which loading in conventional
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with centrifugal method was centrifuged twice with
1,000 rpm/rcf for 2 mins and maintained under 4°C
condition. To evaluate and compare the trapping
efficacy between both methods, the trapping
microwells were then counted and demonstrated
into single, double and multiple cell trapping.
Results and discussion
For conventional method, a mean ± SEM of
single, double and multiple cell trapped
microwells were 504.00±100.38, 81.33±25.69 and
34.67±19.97, respectively. In the other hand, the
results of conventional with centrifugal method
were 2834.3±172.74, 1434.70±125.01 and
405.67±56.69 respectively. When compare to the
numbers of trapping microwells of both methods,
the conventional method with centrifugal
method showed significantly difference higher
than the conventional method in both trapping
methods.
For trapping efficacy, successful of single
cell trapping rate of conventional microfluidic
method in our study was lower than the study of
Park and colleagues [6] that performed similar
cell trapping method, however, with larger
triangular microwells of 50 um length. The size
of dimension of microwells might play important
roles for cell trapping rate achievement. To
increase trapping efficacy in conventional
method, we decided to add centrifugal force after
conventional microfluidic method. The result
showed that conventional with centrifugal
method had significantly higher numbers of cell
trapping microwells than the conventional
method. A stronger gravitation force created from
the additional centrifugal method might be
effectively enhance more cell trapping efficacy.
In summary, our PDMS microfluidic device
was success to trap leukemia cells, especially in
single cell pattern. Adding of centrifugal force
after conventional method demonstrated the
significant increase of single cell occupancy.

Figure 1. The loading system of microfluidic
devices: microfluidics chip (red dashed circle)
and syringe pump machine (bold arrow).

Figure 2. A comparison of single, double and
multiple trapping microwells numbers in the
microfluidic chip between conventional and
conventional with centrifugal method (mean ±
SEM; p<0.05)
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Introduction
Cell biological study is very important for
understanding of normal and pathological change
of the cells. However, cellular heterogeneity is an
important impediment for cell biological study
especially in the cancer research [1]. To address
this issue, the microfluidic technology has been
recently employed with more benefits such as
enable of single cell analysis, precisely on
controllable cellular microenvironment, real-time
analysis, and less sample and reagent
requirement [2,3]. Therefore, this work aims to
compare a short-term (72 hours) single cell
culture efficiency of two different cell loading
methods on microfluidic chip.

The Jurkat human leukemic cell line was
used for cell culturing. The cells were maintained
in RPMI-1640 supplemented with 10% FBS
(Invitrogen, U.S.A.). For single cells trapping, the
two different cell loading methods were
performed; conventional method which is the
constant perfusion of cells suspension, and the
conventional with centrifugal method. The
culture medium was changed once daily. After
cell culture in microfluidic device for 24, 48, and
72 hours, the Trypan blue dye exclusion assay
was performed to assess the cell viability. Each
chamber was randomly captured and counted for
35 area which accounted for 70% of all
microwells.

Materials and methods
The two-layer microfluidic chip was
modified from the previous study by Park and
colleagues in 2010. It was fabricated from
Polydimethylsiloxane (PDMS) by soft-lithography
technique. The lower layer contained an array of
triangular microwells. The fluid flow and dynamic
simulation was performed with COMSOLTM
Multiphysics (Comsol, U.S.A.) for system design
and verify the experimental results.

Results and discussion
The percentage of viable trapped single
cells with conventional method at 24, 48, and 72
hours were 92.9% (771/830), 79.7% (417/523),
and 74.1% (735/992), respectively (Figure 1). In
conventional with centrifugal method, the
percentage of viable cells were 91.0%
(8115/8917), 82.1 (1260/1534), and 88.6%
(2182/2463), respectively. The viable cells at 72
hours of the conventional with centrifugal
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method were significantly higher than the
conventional method (Figure 2a, p<0.05).
The Logistic regression statistic method was used
for evaluation of the correlation of percentages
of trapped single cell viability between time
points of each method. Both methods showed
the high viable cells at 24 hours then gradually
decreased in a time-dependent manner. In
conventional method, the results showed
significant different between 24 hours and 48
hours as well as 24 hours and 72 hours (p<0.05)
while the conventional with centrifugal method
showed significantly different of each time point
(Figure 2b, p<0.05).
In conclusion, we demonstrate the microfluidic
chip for single cell trapping and culturing.
However, the cells death occurred after 24 hours
of culturing that probably caused by the low flow
velocity inside the microwell leading to
metabolic waste accumulation. These suggested
that our microfluidic system will be suitable for
short-term single cell analysis.

Figure 2. Comparison of trapped single cell
viability between conventional and conventional
with centrifugal methods at 24, 48 and 72 hours
(a), and between time points of different cell
loading methods (b).
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Figure 1. The characteristic of cell trapped in
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Introduction
Three-dimensional (3D) cancer tissues are an
in vitro improved model over standard 2D culture
[1]. Among various techniques, the biological
similarity makes cancer spheroids an excellent
platform to understand the effects of
biophysiological microenvironment as well as the
insight of screen chemotherapeutic agents and
disease model [2]. However, the commonly used
methods for spheroid formation, such as hanging
drop and suspension culture techniques, are
limited in their abilities to prepare large numbers
of spheroids with good uniformity. Moreover,
these methods are typically not compatible with
imaging and analytical high throughput on-chip
assays.
Nowadays, the application of microfabrication technology has offered new solutions
for the fabrication of microwells being
compatible with high throughput preparation of
multicellular cancer spheroids with well-defined
sizes and shapes. Herein, we demonstrate the
ability to culture HT29 human colorectal
adenocarcinoma cells in microwell arrays, with
different shapes such as triangular, square,
pentagonal, hexagonal and cylindrical shapes,
which are ready to be integrated into a
microfluidic platform.
Materials and methods

The fabricated PDMS micro-devices
contained of 200 equilateral triangular microwells
with a side length of 600 µm and depth of 300
µm. The other shapes of microwells were
designed with the area that equal to the
triangular microwells.
For the cell culture and seeding, HT29
human colorectal adenocarcinoma cells were
grown in Dulbecco’s modified eagle medium
(DMEM) high glucose supplemented with 10%
fetal bovine serum, 1% glutamine and 1%
antibiotic-antimycotic solution. The cells were
cultured at 37 °C, 5% CO2 and relative humidity
of 95%. Before the experiments, the cells were
detached using 0.25 % trypsin EDTA, washed and
re-suspended in fresh media.
To generate HT29 cancer spheroids, the
microwells were firstly added with 0.5 ml culture
media. The 0.5 ml of prepared cell suspension (3
x 106 cell/ml) was added dropwise in the loading
chamber of the microwell arrays. After 30 min,
cell outside the microwell was removed and then
the microwell was kept in an incubator for 3 days
to form the spheroids as shown in Fig.1. The
effect of microwell shape for the cancer
spheroids formation was analyzed using optical
microscopy.
Results and discussion
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HT29 cancer cells, which were seeded in the
microwells efficiently sedimented and formed
multicellular spheroids within 24 hr in every
microwells shape. The enlarged views of
morphology of multicellular cancer spheroid in
cylindrical and triangular microwell at 72 hrs were
shown in Fig.1. For spheroid circularity calculation
(4π x area/perimeter2), ImageJ software was used.
A value of 1.0 indicates a perfect circle and the
number decrease to zero indicates an increasingly
elongated shape. The circularity of cancer
spheroid within 3 days of culture was shown in
Fig.2. The spheroids circularity of hexagonal,
cylindrical, pentagonal, square and triangular
microwells was 0.86, 0.84, 0.82, 0.79 and 0.58,
respectively, at 24 hrs. After that, the circularity
of all cancers increased when time passed by.
Among them, the triangular microwell created
relatively non-circular shape of the spheroids.

Figure 2. Circularity of HT29 cancer spheroids
formed in different shapes of microwells within
three days.
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Introduction
Clouded leopard (Neofelis nebulosa) is a
medium-sized cat native to Southeast Asia and is
one of the world’s most enigmatic wild cats. To
date, tumors in clouded leopard is scant and
rarely reports. Squamous cells carcinoma (SCC) is
a malignant neoplasm of the keratinocytes. It is
common malignant skin tumor of all domestic
animals. However, SCC in the lung is rarely reports
in the animal. The present study describes the
diagnostic pathology of primary pulmonary SCC in
the captive clouded leopard.

Results and discussion
On necropsy, multiple firm, nodular masses
were randomly found in the caudal lobes of the
lungs. Other organs were no remarkable lesions.
The cadaver was not found any of skin lesions.
Histopathological examination, the unencapsulated,
poor demarcated masswas multifocally
presented in the peribronchiolar areas. The
neoplasm demonstrated multifocal of trabeculae
and nest of large variable sized of squamous
epitheliums. Multifocal keratin pearls were also
seen. Moreover, squamous epithelial metaplasia
was found in the bronchial epitheliums. No
metastasis was found in other internal organs.
Immunohistochemical test revealed that the
neoplastic cells were immunoreactivity positive
for AE1/AE3 pan-cytokeratin, while negative for
vimentin. Based on histopathology and
immunohistochemistry, pulmonary SCC was
diagnosed in the captive clouded leopard
(Neofelis nebulosa). SCC of the lung is rare in
clouded leopards and cats. The spontaneous
pulmonary SCC is suspected to be associated
with the air pollution, since this zoo is situated in
the urban area of the city.

Materials and methods
A captive born, fifth year old, female
clouded leopard (Neofelis nebulosa) from the
Chiang Mai Zoo was submitted for necropsy. The
cat had the history of chronic respiratory disease
and observed partially off feed for about two
days before the animal’s died. A complete
necropsy was conducted and the tissues of heart,
lung, liver, kidney, spleen, pancreas, and
duodenum were fixed in 10% buffered formalin
and processed for hemaoxylin and eosin (H&E)
stain. To clarify the origin of tumor cells, the
avidin-biotin
peroxidase
complex
immunohistochemistry (IHC) test of the lung
tissue was performed using anti-AE1/AE3 pancytokeratin and anti-vimentin antibodies.
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Introduction
Elephant endotheliotropic herpesvirushemorrhagic disease (EEHV-HD) is the most highly
fatal disease affects in young Asian elephants
(Elephas maximus) worldwide. Despite previous
reports have indicated the correlation of
leukopenia, thrombocytopenia, and monocytopenia
in the EEHV-infected calves, the roles of
monocytes/macrophages in response to EEHV
infection remain unclear. In this study, we
characterized the ionized calcium binding adaptor
molecule-1 (Iba-1)- positive monocytes/macrophages
and investigated the distribution of these cells in
response to infection with EEHV in Asian
elephants. Moreover, we hypothesized the
possible roles of monocytes/macrophages in
cases of EEHV infection in Asian elephants.

the H&E and immunohistochemistry was
determined by using monoclonal antibodies
against Iba-1, and polyclonal anti-EEHVglycoprotein B (gB).
Results and discussion
The results of CBC showed that
monocytopenia and thrombocytopenia was
mainly observed in the EEHV1A-HD calves. Tissue
samples from EEHV1A, EEHV4 or co-infection of
EEHV1A and EEHV4-HD were indicated a
significant increase of Iba-1 positive cells in the
hearts, livers, small intestines, and lymph nodes.
While, immunolabeling positive cells for Iba-1 in
the EEHV4-HD calves were found in salivary
glands, lungs, kidneys, and large intestines. The
results in the present study indicated that Iba-1
positive cells were recruited to inflammation
tissues regardless of few EEHV-gB positive cells
were observed. Nevertheless, destruction of
monocytes due to viral-infected macrophages
initiated to monocytopenia in this case still
indecisive. This study is among the earliest report
to describe the roles of monocytes/macrophages
in EEHV-infected elephants and show the
possible route that monocytes leave out of
endothelium.

Materials and methods
The whole blood samples, formalin-fixed,
paraffin-embedded (FFPE) tissues and frozen
samples from Asian elephants that deceased
from the EEHV1A-HD, EEHV4-HD, and co-infection
of EEHV1A and EEHV4-HD, were studies in
comparison to the EEHV-negative samples. Blood
analyses were done by the complete blood
count (CBC). Routine histopathology was done by
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Introduction
Infection with elephant endotheliotropic
herpesvirus (EEHV) produces an acute fatal
hemorrhagic and edematous disease in Asian
elephant calves worldwide, in which the definite
pathogenesis remains unclear. In the present study,
the pathogenesis of hemorrhagic disease caused
by EEHV infection in Asian elephants was
investigated.

significantly to be observed in the EEHV-infected
calves. An increase of vascular thrombosis was in
consistent with the up-regulation of cytokine
mRNA expressions, including IFN-γ, TNF-α, IL-1β,
IL-2, IL-4 and IL-8, in the EEHV-infected elephant
tissues. The present study demonstrated that
disseminated intravascular coagulation (DIC) may
play a major role in the severe hemorrhage and
edema of the internal organs in the EEHV-infected
calves. Moreover, pro-inflammatory and
inflammatory cytokines may further enhance the
severity of the lesions. The results obtained in this
study provided an explanation of severe hemorrhagic
and edematous lesions caused by infection with
EEHV that could induce hypovolemic shock, organ
failures and acute death in Asian elephants.

Materials and methods
Tissues of elephants that died due to infection
with EEHV were histopathological investigated with
hematoxylin and eosin (H&E) stain, Mallory's
phosphotungstic acid hematoxylin (PTAH) stain, and
toluidine blue stain. Expression of the platelet
endothelial cell adhesion molecule (PECAM-1) was
determined by IHC and western blot analysis.
Moreover, the cytokine mRNA expressions were
studied by the quantitative reverse transcriptasepolymerase chain reaction (RT-qPCR).
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Results and discussion
The results showed that increase of vascular
hyperpermeability in the EEHV-infected calves
was likely to be caused by PECAM-1 (CD-31).
Moreover, arterial and venous thrombosis was
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Introduction
During the last several years, young Asian
elephants (Elephas maximus), age 1-8 years-old,
were continuing succumbed from the highly fatal
disease, known as elephant endotheliotropic
herpesvirus-hemorrhagic disease (EEHV-HD). To
date, in vitro isolation of the EEHV using the cell
culture system has not been successful thus far
and the pathogenesis of the disease remains
unclear [2]. In the present study, we sought to
isolate the PBMCs from the healthy EEHVnegative Asian elephant calves and used these
cells for inoculation with the supernatants from
the EEHV-positive calves. The EEHV infection was,
then, further confirmed by the immunoperoxidase
monolayer assay (IPMA) for the EEHV glycoprotein
B (gB). The present study provided an alternative
tool to evaluate the EEHV isolation in vitro.

coated tubes. The PBMCs was isolated by the
density gradient centrifugation with Lymphoprep™,
resuspended with the RPMI-1640 medium
containing 10% fetal bovine serum (FBS) and
antibiotic drugs [1]. Then, they were seeded onto
the 96 well-microtiter plates, and incubated at
37°C, 5% CO2. The PBMCs were inoculated with
100 uL/well of tissue supernatants obtained from
the EEHV1A and EEHV4-HD calves. Cytological
changes were observed daily using the inverted
microscope, and IPMA for the EEHV gB was done
at the 24, 48, and 72 hours-post inoculation (hpi).
Results were determined using an inverted light
microscope.
Results and discussion
The PBMCs from two-young healthy
elephants were isolated with the cell density of
324.3x106 cell/mL and 280.3x106 cell/mL,
respectively. At 24 hpi onward, EEHV4-infected
PBMCs were presented moderate to high
cytological changes, presenting by decrease cell
volume, cell rounded and increase of vacuolated
cytoplasm. IPMA evaluation revealed negative for
the EEHV gB immunolabeling. Despite EEHV could

Materials and methods
Peripheral blood mononuclear cells
(PBMCs) of the EEHV-negative calves were
isolated as previously described. Briefly, 20 mL of
elephant’s blood was collected and obtained in
the ethylenediamine tetraacetic acid (EDTA)[463]

not be obtained, the present study provided an
alternative in vitro evaluation of EEHV infection
using the cell culture system and might be useful
for further EEHV isolation and evaluation in
future.

References
[1] Fuery A, Leen AM, Peng R, et al. 2017. J Virol.
[2] Kochagul V, Srivorakul S, Boonsri K, et al. 2018.
Sci Rep. 8(1):4675.

Acknowledgements
The authors wish to thank Maesa Elephant
Camp for providing the EEHV-negative control of
elephant’s blood.

[464]

A Fatal Intoxication from an Accidental Ingestion of Paraquat Herbicide in a
Captive Asian Elephant (Elephas maximus)
R. Mektrirat1, P. Pongsopawijit2, K. Boonprasert3, P. Bampenpol3, W. Lungkapin3, and J. Arunorat1,*
1Department of Veterinary Biosciences and Public Health, Faculty of Veterinary Medicine, Chiang Mai University, Chiang Mai, Thailand.

2Department of Companion Animal and Wildlife Clinic, Faculty of Veterinary Medicine, Chiang Mai University, Chiang Mai, Thailand.
3Elephant

hospital, the Thai Elephant Conservation Center, National Elephant Institute of Thailand, the Forest Industry
Organization, Lampang, Thailand
*Corresponding Author: Jirapat.a@cmu.ac.th

Keywords: Elephant, Herbicide, Intoxication, Paraquat
Introduction
The paraquat (N,N′-dimethyl-4,4′-bipyridinium
dichloride) is a non-selective fast-acting bipyridinium
compound herbicide [1]. Toxic effected in multiorgan systems depend on the routes of exposure
including ingestion, inhalation and direct skin
contact. The pharmacological antidotes are
presently unavailable. Therefore, the aims of
therapy are to manage the decontamination and
emergency intervention depend on clinical
appearances [1, 3]. Nowadays, paraquat is the
major herbicides with the highest proportion of
import in Thailand, whereas its use was banned
from many counties [2-3]. In addition, paraquat
intoxication is well documented in occupational
and non-occupational health in Thailand.
Moreover, cases of intoxication with paraquat has
been described in livestock and domestic animals
[4]. Unfortunately, the health surveillance system
in captive elephant are not well established. The
present study aims to report a fatal cases of Asian
elephant exposure to paraquat in Thailand.

Thailand. The elephant showed acute clinical
signs including depression, anorexia, diarrhea,
anuria, dehydration, abdominal pain, and
conjunctivitis. The hemalologic profiles of the
elephant reveal that the leukopenia,
lymphopenia and mild anemia were interpreted.
Even though the blood chemistry of
hypoproteinemia was observed.
The animal was sudden death as the result
of respiratory distress and the necropsy was
performed. The gross pathology showed
petechial hemorrhage at kidney, urinary bladder,
spleen, pericardium, left ventricular valve and
liver. Lung congestion and gastrointestinal ulcer
with hemorrhage were observed. Post-mortem
specimens were transferred to Veterinary
diagnostic laboratory at Faculty of Veterinary
Medicine, Chiang Mai University. Histopathological
finding showed severe hemorrhagic pneumonia,
severe subacute multifocal necrotic myocarditis,
severe acute hemorrhagic hepatitis and splenitis,
moderate subacute multifocal enteritis and colitis
and
severe
subacute
hemorrhagic
glomerulonephritis.

Case presentation
A six-year old female captive elephant
accidentally ingested an agricultural commercial
product of concentrated paraquat. The animal
was then admitted at elephant hospital, Thai
Elephant conservation center, Lampang,

Results and discussion
The paraquat intoxication is a difficult
scenario for diagnosis. The development of
toxicant identification method is necessary. Only
[465]

clinical signs and necropsy results are not enough
for suspecting. The owner or mahout complain is
very crucial evidence and help the diagnosis and
treatment properly. In this case, the caretaker
observed the empty bottom with no label was
located near the patient elephant habitant. This
advantage data will help to continue diagnosis of
toxicosis from this case. Paraquat toxicosis should
be considered in animal cases with acute
respiratory, renal and gastrointestinal signs with
the history of high risk of paraquat used areas.
Similar to many reports of paraquat toxicosis in
human and other animals especially for dogs [4,
5]. According to the gross pathology and
histopathology showed the acute respiratory,
gastrointestinal signs with mild renal dysfunction
and the history taking, the final diagnosis was
strongly concluded that the paraquat intoxication
was the cause of elephant death. No specific
antidote or treatment can be the best choice for
paraquat toxicity. In addition, the prohibit policies
of paraquat using were released in many
countries. According to negative effects of
paraquat to human, animal and environment.
Therefore, this is a time for raise more concern in

paraquat usage in Thailand. In order to prevent
the loss similar as these elephants in future.
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Introduction
Bats belong to the order Chiroptera. There
are two major groups of bats, Megachiroptera and
Microchiroptera, consist of 17 families and
approximately 925 species around the planet [1].
Due to bat’s biodiversity, species identification
sometimes being difficult by morphological
examination. The external characteristics such as
body length, fore-arm length and nose leaf
merely classify dissimilarity of the bats at family
level.
DNA-based methods are increasingly used to
study biological diversity. DNA-sequence variations
in mitochondrial cytochrome-b (CytB), the
eukaryote housekeeping gene, can be used to
distingue animal species [2].

ClustalW. Phylogenetic tree was constructed by
using MEGA v7 with maximum likelihood.
Results and discussion
In this preliminary study, 4 samples from bats
were analyzed. Three out of four bats have CytB
gene of Hipposideros larvatus with average 95%
identity. Another nucleotide sequence was
resembled to Hipposideros diaderma with 99.67%
similarity. The phylogenetic tree was generated to
compare the biodiversity between the genus
Hipposideros to the other genera of family
Hipposideridae (Asellicus, Asellia and Coelops) using
the genome of Pteropus lylei as an outgroup (Fig 2.).
In conclusion, DNA-based approach for
mitochondrial cytochrome-b gene can be used to
determine the bat species. This assay can be not
only used in the bats but also be applied to the
other animals. In the future, the database of CytB
gene of bats in Thailand should be performed.

Materials and methods
Sample collection was conducted in Krabi
province. Bat’s physical characteristics such as sex,
average age, fore-arm length, body length and body
weight were recorded and pictured (Fig 1.). Oral and
rectal swabs were collected in lysis buffer.
Bat’s DNA was extracted using Automatic
DNA/RNA extraction machine. CytB gene was
amplified by PCR using specific primers (Table 1.).
The PCR product was sequenced. The nucleotides
sequences were validated and analyzed by
SeqMan, EditSeq and BLAST to identify the bat
species. The reference sequences of different bat’s
species were aligned and compared using

Table 1. Specific primers for bat species
identification [3]
Primer Lengt
h (bp)
CytB34
H1514
9
CytB28
L1472
4
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Sequence (5’-3’)
AAACTGCAGCCCC
TCAGAATGATATT
TGTCCTCA
CGAAGCTTGATATG
AAAAACCATCGTTG
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Figure 1. Insectivore bat (Microchiroptera) at Khao
Phanom, Krabi
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Figure 2. Phylogenetic tree indicates the
relationship between nucleotide sequences
(asterisk*), the family Hipposideridae (circle icon)
and Pteropus lylei (square icon) as an outgroup.
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Introduction
Nowadays as African pygmy hedgehogs
(Atelerix albiventris) are domesticated as pets, it
is common that hedgehogs can live longer in
captivity. Neoplasm can be found in all animals
related with old age. The integumentary,
hemolymphatic, digestive, endocrine and
reproductive systems are the common location
of tumor. Metastasis is relatively common in dogs
with malignant thyroid carcinomas. The lung and
the regional lymph nodes are the most common
metastatic sites and include adrenal glands, brain,
kidney, heart, liver and bone. Thyroid follicular
adenoma, thyroid follicular carcinoma and
thyroid c-cell carcinoma have been reported in
hedgehogs. However, previous reports of thyroid
follicular carcinoma in hedgehogs have limited
history and also had concurrent neoplasm in
other systems. This is the first report of a bilateral
thyroid follicular carcinoma in an African pygmy
hedgehog.

abdomen. Multiple hepatic nodules were
detected by ultrasonography. Complete necropsy
was done at the Pathology Unit. Tissue samples
were collected and routinely histological
processed and stained with hematoxylin and
eosin (H&E). In addition, antibodies against
thyroglobulin, calcitonin and keratin protein were
used for immunohistochemical method (IHC)
using peroxidase anti-peroxidase system of chain
polymer kit (Envison+) and diamino benzidine
tetrahydrochloride (DAB) substrate.
Results and discussion
Both thyroid glands were enlarged,
measuring 1.7x0.5 cm and 1.1x0.5 cm, on the right
and left side, respectively (Fig.1). There was
generalized lymphadenopathy. The spleen was
enlarged with multiple white, firm nodules, 0.41.8 cm in diameter (Fig. 2). The liver was yellowish
with multiple irregular, white, firmnodules (Fig. 2).
There was a single firm nodule in lung
parenchyma. There was emphysema at the
margin of caudal lung lobe. Bilateral thyroid
follicular carcinoma was diagnosed with
metastases to the liver, spleen, lung and lymph
nodes. The neoplastic cells had positive
immunostained to thyroglobulin, which is
confirmed the follicular cell origin.
Neoplasms are diagnosed in 53% of hedgehogs
and 85% are malignant with a 0.94% incidence of

Materials and methods
A 4-year-old, male, African pygmy hedgehog
was submitted to Chulalongkorn University Small
Animal Teaching Hospital with signs of anorexia,
distended abdomen and decreased defecation.
The hedgehog weighed 315g, with a body
condition score 3/5. A mass was palpated and
radiographically identified in the cranial
[469]

thyroid carcinoma. Clinical sign showed anorexia,
abdominal enlargement but no sign of swelling at
neck area. Hedgehogs with thyroid neoplasm are
reported to suffer from other concurrent
neoplasm, but were not seen in this animal.
Similar to other cases, thyroid neoplasm in this
hedgehog was clinically silent and was not
identified until necropsy. Treatment of thyroid
tumor depends on size, invasion and stage of
disease.
Figure 3. Thecuboidal epithelial tumor cells with
nuclear pleomorphism arranged in micro-and
macrofollicular patterns with various amounts of
eosinophilic colloid secretion (H&E, 20x).
Figure 4. The neoplastic cells positively immunostain
to thyroglobulin (IHC, 40x).
Figure 1. Bilateral thyroid gland enlargement
(arrows) and a tumor nodules at the right
diaphragmatic lobe.
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Introduction
Collared peccary (Pecari tajacu) and pigs
(Sus scrofa) are two members of superfamily
Suoidea[1] that share some of the same parasitic,
bacterial, and viral infections. Although porcine
reproductive and respiratory syndrome virus
(PRRSV) is among the most impactful pathogen of
swine on a worldwide basis, the susceptibility of
peccaries to PRRSV has not been investigated.
Therefore, to contribute to the discussion of the
role of peccaries in the epidemiology of swine
diseases, the susceptibility of collared peccaries
(Pecari tajacu) to PRRSV was evaluated.

Results and discussion
All peccaries and pigs remained clinically
normal throughout the observation period.
The ELISA secondary reagent (anti-pig IgG)
reached peccary antibodies reflecting their
common ancestry, as reported previously for
different suiformes tested by IFAT [1, 2].
One pigs exposed to infected peccaries via
nose-to-nose showed increased IgM response at
DPI 23.
Cumulatively, data showed that peccaries
were susceptible to PRRSV. All animals were
negative on DPI 0. Serum samples from
inoculated peccaries were PRRSV RT-PCR-positive
from DPI 3 to 23 and marked antibody S/P
response was observed on DPI 10 and DPI 15 for
IgM and IgG.
These results raise broad questions
regarding the natural history of PRRSV in
superfamily Suoidea, and more specifically, the
role of non-pig species in the evolution and
ecology of PRRSV.

Materials and methods
Four collared peccaries and eight PRRSVnaïve domestic pigs were included in the
experiment. One pig (positive control) and three
peccaries were exposed to wild PRRSV by
intramuscular inoculation using serum from a
PRRSV-viremic pig. Four pigs were placed in pens
contiguous to the pens holding the inoculated
peccaries on day post inoculation (DPI) 3. The
remaining peccary and pigs (n = 2) served as
negative controls. Serum samples collected on
DPI 0, 3, 7, 10, 15, and 23 were tested by isotypespecific ELISAs for the presence of PRRSV IgM, IgA,
and IgG, and by rtRT-PCR for presence of PRRSV
nucleic acid.
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Figure 1. PRRSV-inoculated peccaries’ serum
testing results by day post inoculation. Left axis:
Individual peccary PRRSV rtRT-PCR results (RNA
copies per mL). Right axis: Grouped PRRSV IgG,
IgA, and IgM ELISA, mean S/P values.

[472]

Concurrent Biliary Cystadenomaand Uterine Adenocarcinoma in an Aged
Syrian Hamster (Mesocricetus auratus) : A case report
K. Jongnimitpaiboon1,2, K. Chankow2, A. Sailasuta1, and S.Kesdangsakonwut1,2,*
1Wildlife

Exotic and Aquatic Animal Pathology-Research Unit, 2Department of Pathology, Faculty of Veterinary Science,
Chulalongkorn University, Bangkok 10330, THAILAND
*Corresponding Author: sawang.k@chula.ac.th

Keywords: Biliary cystadenoma, Histopathology, Syrian hamster, Uterine adenocarcinoma
Introduction
Biliary cystadenoma is a rare and benign
epithelial tumor. This tumor has been reported in
a variety of species and is rarely described in
hamsters [1,2,4]. Affected animals always present
abdominal distention without any other obvious
lesions [1,2]. Histological features are useful
criterias to differentiate this lesion from hepatic
cyst. Interestingly, there are only limited reports
describing concurrent masses in hamsters. In the
present study, we described biliary cystadenoma
in concurrence with uterine adenocarcinoma in
an aged Syrian hamster (Mesocricetus auratus).

Results and discussion
Grossly, the abdomen was distended by the
liver that contained multiple cysts. The majority
of the hepatic parenchyma was disrupted by
multiple lobulated cysts, measuring up to 4 cm
in diameter (Fig. 1A). The heart had blunt apex,
thickened interventricular septum and left
ventricular free wall. The kidneys were mildly
contracted. Fibrotic perisplenitis was noted. A 0.5
cm white mass was observed in the uterus (Fig.
2A). The remaining organs were grossly normal.
Microscopically, the liver sections showed welldefined bile duct epithelial proliferation in
different sizes of cystic formation. The cyst wall
was lined by a single layer of cuboidal or
flattened cells, had oval nuclei and scant
cytoplasm (Fig.1B). No evidence of PAS-positive
mucus in the cystic lumen was seen, indicating
that the cyst was lack of congenital biliary cysts
(Fig.1C). The immunoreactivity to pancytokeratin
of the cystic lining cells indicated biliary
cystadenoma (Fig. 1D). Uterine papillary
adenocarcinoma was diagnosed histologically
(Fig.2B and 2C). Myocardial degeneration in
accompany with interstitial fibrosis were
occasionally noted. In addition, tubulo-nephrosis,
fibrotic perisplenitis and lung emphysema were
also observed. Biliary cystadenoma and uterine
adenocarcinoma shared the same type of cell,
which are epithelial cells or adenomatous cells.
Biliary cystadenoma is a rare benign tumor, more

Materials and methods
Case history: This 2-year-old female Syrian
hamster had inappetence with marked
abdominal enlargement. The ultrasonography
revealed chronic hepatopathy with multiple
complex cysts in the liver. Unfortunately, the
hamster died 3 months later.
A complete necropsy was performed.
Selected tissues were collected and fixed in 10%
neutral
buffered
formaldehyde
for
histopathological investigation. Immunohistochemistry
was performed using pancytokeratin (AE1/AE3)
monoclonal antibodies as a primary antibody on
the liver sections.
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often reported in cats, dogs than mice or
hamsters [1,2,4,5]. The etiology of this neoplasm
are still controversial. However, hepatitis virus
infection, chronic inflammation, toxins in food,
intake of alkylating antineoplastic agents and
trematode infestation were proposed as possible
causes [1,3,6]. Uterine adenocarcinoma has been
reported in rabbits and hamsters with an
incidence of 7% in aged-female Syrian hamsters
[7,8]. The risk factors include aging, increasing
number of pregnancies and hormonal imbalance
[8,9]. Interestingly, only limited evidence of biliary
cystadenoma in concurrence with uterine
adenocarcinoma in hamsters are reported. Taken
together, we described this concurrent biliary
cystadenoma with uterine adenocarcinoma in an
aged Syrian hamster. Chronic inflammation in the
liver was suggested as a trigger of biliary
cystadenoma and frequent pregnancy may lead
to uterine adenocarcinoma.

Figure 2. Uterine adenocarcinoma. A. Uterine
mass. B and C. Uterine papillary adenocarcinoma.
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Figure 1. Biliary cystadenoma. A. Variable sizes of
biliary cystadenoma. B. Histological feature of
biliary cystadenoma. C. PAS staining of the cyst.
D. Immunoreactivity to pancytokeratin.
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Introduction
Renal cell carcinoma (RCC) is a malignancy
of renal epithelial cells. This tumor was rare
reported in hamster as well as the other wildlife
[1]. Immunohistochemistry are required for
definitive diagnosis of RCC. We described renal
cell carcinoma with pulmonary metastasis in a
winter white hamster (Phodopus sungorus).

Microscopically, the mass of right kidney was
poorly circumscribed neoplasia of renal epithelial
cells. The neoplastic cells arranged in
tubulopapillary pattern.
The neoplastic cells were cuboidal with
granular, intensely, abundant eosinophilic
cytoplasm and centrally vesicular nuclei. There
was moderate anisocytosis and anisokaryosis. The
neoplastic emboli were seen in the vessels (Fig1B
and 1D). The neoplastic cells in the lung were
morphological identical to the neoplastic cells in
the kidney.
Immunohistochemically, the neoplastic
cells were immunoreactivity to only Pax8.

Materials & methods
Case history: An one year old neutered
female winter white hamster was presented to
Small Animal Hospital, Chulalongkorn University
with signs of hematuria and abdominal
enlargement. Ultrasonography revealed the
abdominal mass. Antibiotic treatment was
employed. Unfortunately, the hamster was no
response to treatment and died within 6 months
later since the first presentation. A complete
necropsy was performed. The selected tissues
were collected for histopathological examination.
Immunohistochemistry using envision system
was also performed using anti-Pax8 and
Napsin A as a primary antibody, 3,3’diaminobenzidine (DAB, DAKO) as chromogen
and Mayer’s hematoxylin as counterstain.

Figure 1. A: Left kidney (left) and right kidney
(right). B: Renal mass containing neoplastic cells
arranged in tubulopapillary pattern (H&E, 10x). C:
Neoplastic cells with granular, eosinophilic
cytoplasm, round, vesicular nuclei with
prominent nucleoli (H&E, 40x). D: Positive
intranuclear immunoreactivity to Pax8 (40x).

Results and discussion
Grossly, the right kidney was enlarged (size
3.5x6 cm.) with multiple white mass and
contained dark red colour fluid (Fig1A). The lung
had multiple greyish masses size up to 5 mm. of
the caudal lobe.
[475]

The sign of hematuria is associated with RCC
[2]. Mutations of c-KIT proto-oncogene may have
a role in renal oncogenesis [2]. In this case, no
specific cross reactivity of the antibody to
hamster species may cause negative to NapsinA
resulting in misdiagnosed especially if the tumor
was stained with one stain. Therefore, Pax8 and
NapsinA were preferable.
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Introduction
An incidence of various types of tumors was
reported in spontaneous and experimentalinduced tumors in laboratory hamsters. Mainly
reports indicated this events caused by
carcinogen exposure and oncogenic virus
infection.
This case report aimed to presents a rare
case of three different tumors; squamous cell
carcinoma, gastric hemangiosarcoma and splenic
histiocytic sarcoma in a domestic hamster.

mass and stomach had a 2-3 cm, dark red, soft,
dark red mass, covering the greater curvature
serosa (Figure 1).
Histopathological examination revealed the
mass at the left pinna, spleen and stomach were
different types of neoplasm. The left ear mass
revealed unencapsulated mass located in the
epidermis and invaded into deep dermis. The
neoplastic cells present in cord and sheet pattern
in fibrous tissue. Diagnosis was squamous cell
carcinoma, well differentiated type (Figure 2A, 2B,
2C). The stomach mass was diagnoses as
hemangiosarcoma; characterized by unencapsulated
mass with multiple small cavernous blood cysts
and intraluminal fibrin clot and RBCs. The tumor
cells were endothelial cells with oval nuclei with
cytoplasmic processes (Figure 2D).
The splenic section revealed focal large
mass at the center which is diagnosed as
histiocytic sarcoma. The neoplastic cells were
histiocytic cells with nuclear pleomorphism and
anisocytosis (Figure 2E).
There were three type of tumors including
epithelial, mesenchymal and lymphoid origin in a
hamster in this case. Spontaneous tumor;
mammary adenocarcinoma, squamous cell
carcinoma and fibrosarcoma, in aging hamster
and rodents were previously reported.
Predisposing factor that involved in
carcinogenesis might be intrinsic genetic
mutation, long-term chemical or carcinogen

Materials and Methods
Three-year old, male, in-house hamster,
presented with clinical signs of anorexia, cachexia,
skin mass at left pinna and abdominal distention
and enlargement. Hamster died later and was
submitted for necropsy.
Upon necropsy, visceral organs were
examined for gross abnormalities, and selected
tissue specimens were collected and fixed by
immersion in neutral buffered 10% formalin.
Fixed sample were routinely histologic processed,
paraffin-embedded, and hematoxylin- and eosinstained section.
Results and Discussion
Gross lesion, there was a 1 cm, soft, dark
red, irregular-shaped mass at the left ear. The
liver had a 0.5 cm, focal yellow, round, firm mass.
The spleen had 1-2 cm, from pale pink, smooth
[477]

exposure. This case was quite rare naturally
occurring tumor in hamster.

Figure 2. Histopathology of the hamster; H&E,
(A, B, C) Squamous cell carcinoma of the left ear
mass showed finger-liked projections with
fibrovascular cores (arrow) and keratin pearls
(asterisk). (D) Hemangiosarcoma of the
esophageal-cardiac junction and (E) splenic
histiocytic sarcoma.

Figure 1. Gross depiction of the mass at left ear
(asterisk), spleen and, stomach (arrowhead).
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Introduction
Viral nervous necrosis virus (VNNV) is a
piscine nodavirus (Nodaviridae, betanodavirus)
comprising two single-stranded RNAs, and
megalocytivirus (Iridoviridae) is a large doublestranded DNA virus. Both of them are the OIE
listed pathogens and the major viral causative
agents of fish diseases worldwide [1,2,4].
However, the co-infection of these two agents in
the same mass mortality has not yet been
reported in Asian seabass, in Thailand. In midMarch 2019, a mass mortality of juvenile Asian
seabass occurred in a seabass rearing farm in
Chachoengsao province, Thailand. Approximately
200,000 juvenile seabasses died in one week. The
heavy mortalities in the range of 90-100% were
recorded. Anorexia, dark body coloration, ascites
and reflexes loss, were the major noticed clinical
symptoms noticed in the affected fish.

The moribund fishes were sampled for
molecular detection of viral agents and light
microscopic lesions investigation
In summary, we confirmed the co-infection
of VNNV and megalocytivirus in a mass mortality
of juvenile Asian seabasses.
Materials and methods

Tissue preparation for light microscopy.
Moribund sea bass juvenile in the size range
of 1 to 3 g with the clinical signs were fixed in
neutral buffered formalin (NBF). The tissue was
processed following standard procedures. Small
larvae were processed in whole. Thin sections (3
to 5 μm) of the tissue were stained with
haematoxylin and eosin (H&E) and observed.

PCR base diagnostic (conventional PCR)

VNNV, a reverse primer (5’-CGA-GTC-AAC-ACGGGT-GAA-GA-3’) and a forward primer (5’-CGTGTC-AGT-CAT-GTG-TCG-CT-3’) were used for
amplification of a target sequence (430 bases) of
the VNNV-RNA2 [3]. Megalocytivirus, a reverse
primer (5’-TCT-CAG-GCA-TGC-TGG-GCG-CAA-AG3’) and a forward primer (5’-AGG-TGT-CGG-TGTCAT-TAA-CGA-CCT-G-3’) (Kurita and Nakajima,
2012) amplifies a fragment 777 bp in length and
are proposed as a universal PCR primer pair for all
megalocytiviruses.

Figure 1. Moribund seabasses gross lesions.
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Results and discussion
A presumptive diagnosis of viral nervous necrosis
(VNN) was made on the basis of the microscopic
observations of a vacuolation encephalopathy
and retinopathy (figure2), and a diagnosis of
megalocytivirus was made on the basis of the
microscopic observations of abnormally enlarged
basophilic cells in the visceral organs such as
spleen, stomach, and heart (figure3). Though the
consistent of histopathology has been indicated
of co-infection of VNNV and megalocytivirus
infection. In addition, we confirmed the coinfection of VNNV and megalocytivirus in a mass
mortality of juvenile Asian seabasses by PCRbased diagnostics. Our report provided a better
understanding of the viral diseases in seabass
aquaculture.

Figure 2. H&E stained sections: vacuolation of
spinal cord 40x

Figure 3. H&E stained sections: abnormally
enlarged cells in stomach 40x
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Introduction
Wild birds could be possible reservoirs or
vectors of many bacterial diseases that can be a
threat to humans and animals health [2]. In some
cases, wild birds can be asymptomatically harbor
sub-lethal levels of potentially pathogenic
bacterial species [1]. The aim of our research was
to evaluate the bacterial composition of the
three selected wild species of birds.

Results and discussion
Nine phyla including: Actinobacteria,
Bacteroidetes, Cyanobacteria, Deinococcus–Thermus,
Firmicutes, Fusobacteria, Tenericutes, Patescibacteria,
Proteobacteria were identified. Proteobacteria was
the predominant phyla in both groups of birds.
However, microbiomes of Eurasian siskins and
common redpoll showed over 90% contribution of
this phylum (96.4 and 99.5%, respectively) whereas
lower levels were observed in gulls from BS and VR
(55,4% and 43% respectively). The gulls showed
higher tracheal bacterial diversity. We found
differences in microbial communities between birds
from BS and VR. In gulls from BS following phyla
were observed: Fusobacteria (19.4%), Bacteroidetes
(9.4%), Firmicutes (7.2%) whereas in VR were:
Firmicutes (23.4%), Bacteroidetes (23.4%) and
Fusobacteria (1.9%). In regard to class, Mollicutes
showed higher abundance in the BS (5.54%) than in
VR (0.3%). We identified six species belonging to the
Mycoplasma order: five of them originating from
different aquatic bird species and one was previously
isolated from cats (Mycoplasma feliminutum).
The results of our study suggest that host diet
have a strong influence on the composition of
tracheal microbial communities of wild birds.
Additionally, the variation between habitat of
species can also contribute to differences in the
microbiome of upper respiratory tract.

Materials and methods
The tracheal swabs obtained from 19 wild
birds: 10 common gulls (Larus canus), 4 Eurasian
siskins (Spinus spinus) and 5 common redpolls
(Acanthis flammea) were used in this study. The
common gulls were captured in the two different
habitats: Baltic seashore (BS) N=5 and Vistula river
(VR) N=5. The birds did not show any clinical
symptoms. Total DNA was isolated using the
Qiagen QIAamp DNA Mini Kit following the
manufacturer's recommendations. The V3 and V4
regions of the 16S rRNA gene were used for
taxonomic identification of the bacteria. Libraries
preparation was performed by the 16S
metagenomics protocol (Illumina) and
sequenced on MiSeq (Illumina). Taxonomic assign
and diversity analysis were done with use Qiime
2 and Krona software.

[481]

References
[1] Gharaibeh S, Hailat A. 2011. Avian Pathol. 40: 349-354.
[2] Pennycott TW, et al. 2002. Vet. Rec. 151: 563-567

[482]

