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Timetable
Thursday, October 23, 2014

18:30-19:30 Opening Session

19:30-20:30 Welcome Reception

Friday, October 24, 2014

Hall A Hall B

08:30–10:00 One HeAlTH imPliCATiOnS OF TB ACROSS SPeCieS OnCOlOgy i 

10:00–10:20 Coffee break

10:20-11:50 STRATegieS FOR DeAling WiTH emeRging PATHOgenS OnCOlOgy ii  

11:50-12:10 Poster viewing

12:10-13:40 COnTROVeRSieS in VACCine STRATegieS 

13:40-14:30 Lunch break

14:30-16:00
ORTHOPAeDiCS i: STem CellS – DO THey WORK AnD iF 
SO, HOW AnD FOR WHAT?

16:00-16:30 Coffee break

16:30-18:00 ORTHOPAeDiCS ii: WHAT DO i DO CuRRenTly? 

Saturday, October 25, 2014

Hall A Hall B

08:30–10:00 inFlAmmATiOn AnD BiOmARKeRS HeARTWORm DiSeASe AnD CARDiOmyOPATHy
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The World Congress on Controversies, Debates & Consensus in Veterinary Medicine (CoVet)
Prague, Czech Republic, October 23-25, 2014 CoVet

Welcome letter
Dear Colleagues,

We would like to personally welcome you to the World Congress on Controversies, Debates 
and Consensus in Veterinary medicine (CoVet) in Prague, Czech Republic.

CoVet is a concept Congress dealing with controversial topics in veterinary medicine, with a 
special emphasis on stimulating open debate, finding solutions and reaching partial or full 
consensus in cases where no agreed-upon answers exist. Worldwide experts will provide 
scientists and veterinarians with fresh insight and take-home messages that ameliorate disease 
treatment and clinical management in the most difficult situations.

The Congress will also focus on emerging infectious diseases and highlight areas for future 
research and development. After each speaker, time will be provided for discussion, and 
participants will have the advantage of conversing and debating unresolved issues with world 
authorities in their fields.

We thank you for joining us in shaping and bringing to light a provocative program, and to 
contributing to a successful and invigorating congress.

It is our pleasure and honor to welcome you in the beautiful and historic city of Prague. 

Sincerely,

  
Ali mobasheri                      Carolyn Henry

                    
     Chairpersons
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General Information
Congress Venue
Clarion Congress Hotel Prague 
Freyova 33, 190 00 Prague  
Czech Republic 
www.cchp.cz

Language
The official language of the Congress is English

Registration Desk
The registration desk will be open during the following hours:
Thursday, October 23, 2014 15:00 - 20:00
Friday, October 24, 2014 07:30 - 18:00
Saturday, October 25, 2014 08:00 - 18:00

Congress Kit and Name Badge
On arrival at the registration desk you will receive your name badge. Please wear the name badge to all sessions and events.

Certificate of Attendance
You may collect your Certificate of Attendance at the Registration Desk on Saturday, October 25, 2014.

Refreshments
A Welcome Reception will be held on Thursday, October 23 at 19:30.
Coffee will be served in the poster and refreshment area during coffee breaks.
Lunch will be available for participants on Friday, October 24 and Saturday, October 25.
Entrance will be with name badges only.

Speakers’ Preview Room
Speakers are invited to visit the Speakers’ Preview Room to upload their presentations at the following times:
Thursday, October 23, 2014 15:00 - 19:00
Friday, October 24, 2014 08:00 - 17:00
Saturday, October 25, 2014 08:00 - 17:00

Poster Display
Please check the Scientific Program for the board number on which you should display your poster(s). Posters should be mounted 
between 07:30-08:30 on Friday, October 24 and removed by the end of the sessions on Saturday, October 25.
Poster presenters should plan to be next to their poster board during coffee breaks.
Dismantling of posters is the responsibility of the presenter. The Organizing Committee is not responsible for posters that are not 
removed on time.
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Safety and Security
Please do not leave any bags or suitcases unattended at any time, whether inside or outside session halls.

Liability
The Congress secretariat and Organizers cannot accept liability for personal accidents or loss or damage to private property of 
participants either during or directly arising from the World Congress on Controversies, Debates and Consensus in Veterinary 
medicine (CoVet). 
Participants should make their own arrangements with respect to health and travel insurance.

Mobile Phones
Participants are kindly requested to keep their mobile phones switched off in session halls.
 

Smoking Policy
The CoVet Congress is a non-smoking event and participants are requested to refrain from smoking in the venue.
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Thursday, October 23, 2014        

18:30-19:30  OPening SeSSiOn               Hall A 

Chairpersons  Carolyn J. Henry, USA 
  Phil Bergman, USA

18:30-18:40 Welcome Greetings
  Carolyn J. Henry, USA 
  Phil Bergman, USA

18:40-19:30 Plenary Talk: 
  How veterinarians will transform the future of human medicine
  Barbara natterson-Horowitz, USA

19:30-20:30 WelCOme ReCePTiOn

11
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Friday, October 24, 2014        

08:30-10:00  One HeAlTH imPliCATiOnS OF TB ACROSS SPeCieS            Hall A  
 
Chairperson          Alasdair J.C. Cook, UK  

08:30-08:50 Controversies in control of TB in humans and animals 
             Alasdair J.C. Cook, UK 

08:50-09:10 One Health implications of MTB complex across species 
            Carole mcArthur, USA 

09:10-09:30 Overview and phylogeny of Mycobacterium tuberculosis complex organisms: Implications for diagnostics and  
  legislation of bovine tuberculosis 
  Sabrina Rodriguez-Camposa, Switzerland              

09:30-10:00 Audience discussion 

10:00-10:20  Coffee break

08:30-10:00  OnCOlOgy i                                      Hall B

Chairpersons  Carolyn J. Henry, USA
                          Jeff Bryan, USA

08:30-10:00 Debate: When is it appropriate to use various assays and molecular methods to screen for, classify, or confirm a diagnosis of lymphoma?

  08:30 Academic view 
              luca Aresu, Italy   

      08:45 Private practice and commercial lab view
              Phil Bergman, USA 

  09:00 Biotech view
              Tariq Shah, USA 

  09:15 Practical application of novel biomarkers             
              Jeff Bryan, USA

  09:30 Audience discussion

10:00-10:20  Coffee break

10:20-11:50  STRATegieS FOR DeAling WiTH emeRging PATHOgenS                                 Hall A

Chairpersons  Andrew Waller, UK 
          Alasdair J.C. Cook, UK                             

10:20-11:30 Debate: Different options for the vaccination of horses against strangles, influenza and EHV

  10:20 Prevention of strangles and EHV infection: Strategies to eradicate or vaccinate 
              Andrew Waller, UK 

  10:40 Strategies for the prevention and control of equine influenza 
               Anne Cullinane, Ireland 

  11:00 Audience discussion

11:30-11:50 Novel vaccination strategies for the control of African horse sickness 
             Javier Castillo-Olivares, UK    

11:50-12:10  Poster viewing
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10:20-11:50  OnCOlOgy ii                  Hall B

Chairperson Jeff Bryan, USA 

10:20-10:40 Just because we can, doesn’t necessarily mean we should 
              Carolyn J. Henry, USA 

10:40-11:00  Veterinary cancer immunotherapy: Hype or reality? 
   Phil Bergman, USA

11:00-11:20  Metronomic therapy: Hype or hope? 
             Jeff Bryan, USA

11:20-11:50  Audience discussion 
   
11:50-12:10  Poster viewing

12:10-13:40 COnTROVeRSieS in VACCine STRATegieS            Hall A 

Chairperson Daniel elad, Israel 

12:10-12:30  Vaccination of small animals  
            Trevor Waner, Israel

12:30-12:50 Adjuvants and feline vaccine-associated sarcoma: Reality or myth? 
  Phil Bergman, USA

12:50-13:10  Escherichia coli mastitis; strains vs. host-related factors paradigm 
             gabriel leitner, Israel   

13:10-13:40  Audience discussion

13:40-14:30  Lunch break

14:30-16:00  ORTHOPAeDiCS i:  
  STem CellS – DO THey WORK AnD iF SO, HOW AnD FOR WHAT?                                  Hall A 

Chairperson Andras Dinnyés, Hungary  

14:30-15:40 Debate: The limitations of MSCs and the falsely perceived “no risk” nature of MSCs vs. Pluripotent Stem Cell based 
  methods potential

  14:30 Induced Pluripotent Stem Cells (iPS)
              Andras Dinnyés, Hungary 

  14:50 Mesenchymal Stem Cells: Are they safe and are they effective?
             James Cook, USA 

  15:10 Audience discussion 

15:40-16:00  Chondroprogenitors: Are they the safest option for cartilage repair?  
  Ali mobasheri, UK 

16:00-16:30  Coffee break
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Friday, October 24, 2014

16:30-18:00  ORTHOPAeDiCS ii: WHAT DO i DO CuRRenTly?           Hall A 

Chairperson James Cook, USA 

16:30-16:50  Nutraceuticals for joint health and osteoarthritis biomarkers 
  yves Henrotin, Belgium 

16:50-17:10  Use of biologics in veterinary orthopaedics
              James Cook, USA 

17:10-17:30  What can we learn from synovial fluid to improve osteoarthritis diagnosis and treatment?  
  Caroline Boulocher, France        

17:30-18:00  Audience discussion
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Saturday, October 25, 2014        

08:30-10:00  inFlAmmATiOn AnD BiOmARKeRS             Hall A 

Chairperson David eckersall, UK 

08:30-08:50  Biomarkers of prognosis and efficacy of treatment in OA  
yves Henrotin, Belgium 

08:50-09:10  Systemic biomarkers: How can they help with stratification?
            David eckersall, UK  

09:10-09:30  Biomarkers of infectious disease and their value in detection and monitoring treatment 
  Jose Ceron, Spain 

09:30-10:00  Audience discussion

10:00-10:20  Coffee break

08:30-10:00  HeARTWORm DiSeASe AnD CARDiOmyOPATHy             Hall B

Chairperson  Claudio genchi, Italy 

08:30-08:50  One Health: The case of Dirofilaria infections in animals and humans 
            Claudio genchi, Italy

08:50-09:10  Feline heartworm disease
           luigi Venco, Italy

09:10-09:30  Discussion: The potential for human infection 
  Claudio genchi, Italy 
  luigi Venco, Italy

09:30-10:00  Audience discussion

10:00-10:20  Coffee break
 
10:20-11:50  AnTiBiOTiC ReSiSTAnCe               Hall A

Chairperson  Daniel elad, Israel

10:20-11:20 Debate: Is bacterial susceptibility to antimicrobials really changing? 

  10:20 When bacteria don’t follow the antimicrobial susceptibility rulebook  
               Daniel elad, Israel

  10:40 The development of novel intervention strategies for controlling Brachyspira in poultry              
   Roberto marcello la Ragione, UK 

  11:00 Audience discussion 

11:20-11:50  The emergence of multidrug-resistant bacteria in animals: Public health and animal implications 
             luca guardabassi, Denmark 
 
11:50-12:10  Poster viewing
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10:20-11:50  FRee COmmuniCATiOnS               Hall B

Chairperson  Ali mobasheri, UK

10:20-10:30 Epidemiological and economic modelling study demonstrating the potential of antiviral agents to control classical swine 
  fever outbreaks 
  Robert Vrancken, Belgium 

10:30-10:40  Is chlamydia psittaci a primary pathogen of avian hosts?       
  Avishai lublin, Israel

10:40-10:50  Prediction is difficult, preparation is critical and possible 
  Romano Zilli, Italy

10:50-11:00 Effect of hay feeding on PH and Volatile Fatty Acids (VFA) in the ruminal fluid of Holstein calves at weaning
  Sato Shigeru, Japan

11:00-11:10 Study of P53 domain mutation in ovine pulmonary adenomatosis        
  Pejman mortazavi, Iran

11:10-11:20 A novel polyherbal formulation with anti ulcer-antiarthritic activity 
   Chandana Choudhury Barua, India 

11:20-11:30  Clinical treatment of OA: NSAIDs, nutraceuticals and stem cells: What does the research-informed practitioner want to know? 
John Reilly, UK

11:30-11:50 Audience discussion

11:50-12:10  Poster viewing

12:10-13:40  eARly SPAy/neuTeR – A CAuSe FOR COnCeRn             Hall A

Chairperson  Philip Bergman, USA

12:10-13:10 Debate: Association vs. causation

  12:10 Pro: Early spay/neuter side for cancer  
             Philip Bergman, USA

  12:30 Anti: Early spay/neuter side for cancer 
              iris m. Reichler, Switzerland 

  12:50 Audience discussion

13:10-13:30  Anti early spay/neuter side for non-cancerous diseases                       
             iris m. Reichler, Switzerland 

13:30-13:40  Audience discussion/Q&A

13:40-14:30  Lunch break

Saturday, October 25, 2014  
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14:30-16:00  COnTROVeRSieS RegARDing VeCTOR-BORne DiSeASeS AnD PARASiTiC inFeCTiOnS        Hall A
 
Chairperson  Claudio genchi, Italy

14:30-14:50  Why Dirofilaria repens has more zoonotic impact than Dirofilaria immitis?
           Claudio genchi, Italy   

14:50-15:10  Feline intestinal parasites and vector-borne diseases  
             Chris Adolph, USA 

15:10-15:30  Is treatment of healthy dogs with positive serologic Ehrlichia titers warranted? 
              leah Cohn, USA  

15:30-15:50  Vector-borne disease: A One Health perspective 
              Alasdair J.C. Cook, UK

15:50-16:00  Audience discussion

16:00-16:30  Coffee break

16:30-17:30  COnTROVeRSieS in COliC mAnAgemenT             Hall A

Chairperson Amir Steinman, Israel

16:30-17:30 Debate: The recovery of injury in horses after general anesthesia: The use and abuse of antibiotics for colic patients 

  Recovery of injuries and the best way to help a horse recover after general anesthesia. The question of how much drugs do we   
  really need for those horses will be discussed, including the nosocomial infections issue which is also related to the use and 
  abuse of antibiotics for colic patients 

  16:30 Antimicrobial use in surgical colic patients: Are we doing enough to prevent resistance? 
   Amir Steinman, Israel

  16:45 Should we use 1% sodium carboxymethyl cellulose intraoperatively for abdominal adhesion prevention? 
    Amos Tatz, Israel

  17:00 Post-operative pain management in colic patients: Are we doing enough? 
     Jarred Williams, USA

  17:15  Audience discussion 

17:30-18:00  KeynOTe PReSenTATiOn AnD ClOSing             Hall A

17:30-17:55  Excitability of cancer cells in the metastatic process: Novel anticancer targets?
            mustafa B.A. Djamgoz, UK

17:55-18:00 Closing Remarks:
 Ali mobasheri, UK
 Carolyn J. Henry, USA
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P01  DOES FARMERS’ BEHAVIOR REALLY MATTER? EXPLORING THE ROLE OF GROUP ORGANIZATIONAL BEHAVIOR IN TWO BVD CONTROL SCHEMES IN THE UK
 lena Azbel-Jackson, UK
 
P02  SPECIES SPECIFICATION OF M. TUBERCULOSIS AND M. BOVIS OF HUMAN AND CATTLE SAMPLE BY BIOCHEMICAL TESTS AND PCR ASSAY 
 OF PNCA AND OXYR GENE

Acheenta gohain Barua, India
 
P03 ULTRASONOGRAPHY OF THE SKIN IN NORMAL BEAGLE DOGS

Caroline Boulocher, France
 
P04  WHAT DO PET OWNERS KNOW ABOUT CANCER AND CHEMOTHERAPY IN SMALL ANIMALS IN BRAZIL?

Sabryna Calazans, Brazil
 
P05  ARE COAGULOPATHIES A CAUSE FOR CONCERN IN DOGS WITH LYMPHOMA?

Sabryna Calazans, Brazil
 
P06  BILATERAL HORN CORE CARCINOMA IN A COW WITH HORMONAL IMBALANCE IN BRAZIL

Samay Costa, Brazil
 
P07  DETERMINING OF THE SERUM PROCALCITONIN AND NEOPTERIN LEVELS OF SEPTICEMIC CALVES

nazli ercan, Turkey
 
P08  IMMUNO AND LECTIN HISTOCHEMICAL STUDIES OF CANINE TRANSMISSIBLE VENEREAL TUMOR IN BRAZIL

Ticiana França, Brazil
 
P09  MOLECULAR CHARACTERIZATION OF MYCOBACTERIUM TUBERCULOSIS COMPLEX FROM MILK IN THE EASTERN CAPE PROVINCE, SOUTH AFRICA

ezekiel green, South Africa
 
P10  IN VITRO SYNERGISTIC ANTIBACTERIAL EFFECT AGAINST SALMONELLA TYPHIMURIUM AND QUORUM SENSING INHIBITION ACTIVITY OF NYMPHAEA  
  TETRAGONA (WATER LILY) EXTRACT

md Akil Hossain, Korea
 
P11  MODULATION OF QUORUM SENSING CONTROLLED VIRULENCE FACTORS OF PSEUDOMONAS AERUGINOSA BY METHYL GALLATE

md Akil Hossain, Korea
 
P12  EQUINE ABDOMINAL ADHESIONS PROPHYLAXIS WITH HEPARIN: USE OR NOT?

Carlos Hussni, Brazil
 
P13  INTRAPERITONEAL ANTIBIOTICS ADMINISTRATION FOR PERITONITIS ADJUVANT TREATMENT. DOES IT WORK?

Carlos Hussni, Brazil
 
P14 MACROANATOMIC, LIGHT AND SCANNING ELECTRON MICROSCOPIC STUDIES OF THE PECTEN OCULI IN THE STORK (CICONIA CICONIA)

murat Kabak, Turkey
 
P15  IMMUNOHISTOCHEMICAL PERSPECTIVE OF PEROXISOME PROLIFERATOR-ACTIVATED RECEPTORS IN CANINE NORMAL TESTIS AND TESTICULAR TUMORS

yonca Kabak, Turkey

P16  SEROPREVALENCE OF LAWSONIA INTRACELLULARIS ANTIBODIES IN PIG FARMS IN THE REPUBLIC OF KOREA
Jae Jo Kim, Korea

P17  EFFECT OF FEEDING HEAT-TREATED COLOSTRUM ON PASSIVE TRANSFER OF IMMUNITY IN NEONATAL JAPANESE BLACK CALVES
Shiro Kushibiki, Japan

 
P18  GENETIC RESISTANCE AND MUTANT PREVENTION CONCENTRATION OF FLUOROQUINOLONES AGAINST SALMONELLA ENTERIC SEROVOR TYPHIMURIUM

Seung-Jin lee, Korea
 
P19 MUTANT PREVENTION CONCENTRATION OF FLUOROQUINOLONES AND PHENOTYPIC AND GENETIC MECHANISMS OF THEIR RESISTANCE IN LABORATORY- 
  DERIVED MUTANTS OF SALMONELLA TYPHIMURIUM

Seung-Jin lee, Korea

P20  RADIATION SAFETY MANAGEMENT ON DIAGNOSTIC RADIATION GENERATOR AND RELATED WORKERS OF ANIMAL HOSPITAL IN KOREA
Jin-San moon, Korea
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P21  CURRENT STATE OF MANAGEMENT SYSTEM AND REGISTRATION OF ANIMAL MEDICAL DEVICES IN KOREA
Jin-San moon, Korea

 
P22  COMPARISON OF GROWTH KINETICS OF EQUINE HERPESVIRUS 1 AND EQUINE HERPESVIRUS 4

Jin-San moon, Korea
 
P23  THE FIRST DETECTION OF FLORFENICOL RESISTANT GENE IN SHIGA-LIKE TOXIN PRODUCING ESCHERICHIA COLI ISOLATED FROM PORK IN KOREA

Jin-San moon, Korea
 
P24 PROTEIN PATTERN IN SYNOVIAL FLUID AS MARKER IN THE DIAGNOSIS OF OSTEOARTHRITIS IN DOGS

muhammad Shahid, Germany
 
P25  NEW METHOD FOR ESTIMATING THE VOLUME AND VOLUME FRACTIONS OF THE NASAL STRUCTURES IN THE GOOSE (ANSER ANSER DOMESTICUS) USING  
 COMPUTED TOMOGRAPHY IMAGES

Burcu Onuk, Turkey
 
P26  RELATIVE EXPRESSION OF BAX, BCL-2, P53 AND VEGF GENES IN MAMMARY CARCINOMA IN FEMALE DOGS SEARCHING FOR CORRELATIONS WITH   
 OCULAR AND THORACIC METASTASIS

luciana Pardini, Brazil
 
P27 ODONTODYSPLASIA CYSTICA CONGENITA IN CALVES AND EXPOSURE TO INDUSTRIAL CHEMICAL RESIDUES IN BRAZIL

Paulo Vargas Peixoto, Brazil

P28  EFFECTS OF RECOMBINANT BOVINE SOMATOTROPIN (BST) IN DAIRY COWS IN TROPICAL CONDITIONS: A META-ANALYSIS
Felipe Penagos, Colombia

P29  RELATIVE EXPRESSION OF CDH1 GENE IN MAMMARY CARCINOMA IN FEMALE DOGS SEARCHING FOR CORRELATIONS WITH OCULAR AND 
 THORACIC METASTASIS

José Joaquim Titton Ranzani, Brazil
 
P30  A DOMINANT ROLE OF WOLBACHIA PEPTIDOGLYCAN-ASSOCIATED LIPOPROTEIN (PAL) IN THE INFLAMMATORY PATHOGENESIS OF FILARIASIS

Vivornpun Sanprasert, Thailand
 
P31  CHANGES IN PH, VOLATILE FATTY ACIDS, AND MICROBIOTA COMPOSITION IN THE RUMINAL FLUIDS OF CATTLE WITH SUBACUTE RUMINAL ACIDOSIS

Sato Shigeru, Japan
 
P32  SURGICAL REPAIR OF TRAUMATIC HIP LUXATION USING THE TIGHTROPE® SYSTEM

goran Tomisic, Serbia
 
P33  DISTRIBUTION OF ACCESSORY GENE REGULATOR GROUPS IN STAPHYLOCOCCUS AUREUS ISOLATED FROM BOVINE MASTITIC MILK IN JAPAN

Atsushi Watanabe, Japan
 
P34  HAIR MINERAL PATTERNS HAVE DIFFERENCE BETWEEN REPEATED BREEDERS AND HIGH-PRODUCING DAIRY COWS

Jae gyu yoo, Korea
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INVITED SPEAKERS’ ABSTRACTS
S01 
FELINE INTESTINAL PARASITES AND VECTOR-BORNE 
DISEASES  
Chris Adolph1, 2 
1Southpark Veterinary Hospital, Broken Arrow, 2National 
Center for Veterinary Parasitology, Center for Veterinary 
Health Sciences, Stillwater, United States 
 
Vector-borne diseases and helminth infections can be 
important causes of morbidity and mortality in cats, although 
few comprehensive surveys have been conducted to date.  
Fecal flotation is commonly used in small animal practice but 
is known to have limitations of sensitivity, particularly for 
cestodes.  The objective of this study was to evaluate a 
population of cats infested with fleas and ticks, and exposed 
to mosquitoes in an area where Dirofilaria immitis is common 
in dogs, for evidence of past or current infection with a 
number of vector-borne disease agents and intestinal 
helminths. We tested 116 adult shelter cats for evidence of 
infection or exposure to D. immitis, Bartonella henselae, 
Rickettsia felis, Cytauxzoon felis, Ehrlichia spp., Anaplasma 
spp., and Borrelia spp, by serologic methods, histopathology 
of heart and lungs, and/or PCR; we also performed external 
parasite examinations on each cat and identified the fleas and 
ticks present.  In addition, the prevalence of helminths in the 
same population of cats was evaluated. Results were 
compared to those of fecal flotation performed using both 
passive and centrifugal techniques.  Clinical evidence of flea 
infestation was found on 85/116 cats (73.3%) and all fleas 
recovered were Ctenocephalides felis. Ticks were present on 
7/116 (6.0%) cats at the time of examination and included 
Ixodes scapularis and Amblyomma americanum.  Two cats 
were identified with Cy. felis by PCR (1.6%).  Antibody to B. 
henselae, R. felis, D. immitis, and Ehrlichia spp. was detected 
in 93/116 (80.2%), 112/116 (96.6%), 10/116 (8.6%) and 8/116 
(6.9%) cats, respectively.  One cat (1/116), a neutered adult 
male, had antibody to B. burgdorferi. Antigen to D. immitis 
and antibody to Anaplasma spp. were not identified. 
Rickettsial agents (Anaplasma spp., Ehrlichia spp.) were not 
identified in any cats by PCR.  This study identified evidence of 
past or current infection with Cy. felis, B. henselae, R. felis, D. 
immitis, and Ehrlichia spp. in cats, underscoring the fact that 
vector-borne disease agents can be important in feline 
populations.  Helminths were identified in 78/116 (67.2%) 
cats, including Toxocara cati (48/116; 41.4%), Ancylostoma 
tubaeforme (8/116; 6.9%), Dipylidium caninum (40/116; 
34.5%), and Taenia taeniaeformis (30/116; 25.9%).  Cats with 
T. cati were significantly more likely to harbor T. taeniaeformis 
(χ2 = 10.67, df = 1, P =0.001) than cats without ascarids. 
Centrifugal fecal flotation with sugar solution identified 38/48 
(79.2%) T. cati infections, 8/30 (26.7%) T. taeniaeformis 
infections, and no D. caninum infections. Proglottids were 
detected on external examination in 19.0% (12/63) of cats 
with cestodes. Cestodes were present in over half the cats 
examined in this study, but the majority of these infections 
were not evident by the detection of external proglottids or 
recovery of characteristic stages on fecal flotation.   
Disclosure of Interest: C. Adolph Grant / Research Support from: Zoetis 
Animal Health and Bayer Animal Health

 
 
 
 
 

S02 
DIAGNOSTIC ALGORITHM IN CANINE LYMPHOMA 
Luca Aresu 
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Lymphoma is a generic term that groups a heterogeneous 
disease, encompassing a number of subtypes of varying 
malignancy. While diagnosing lymphoma, as a general entity 
can be relatively straightforward, describing the different 
subtypes and anticipating their biologic behavior is still a 
challenge. However, lymphomas in dogs are still treated as if 
they were all of the same type. Historically, lymphoma 
classification in dog tends to reflect the analogous in people, 
both according to the cytological characteristics or the 
morphological aspects by histology. Cytology can be 
integrated by flow cytometry (FC). This technique permits 
simultaneous measurement of a very large number of cells 
and the recording of multiple parameters for individual cells 
such as size, complexity and fluorescence characteristics. In 
comparison with other immunophenotyping methods, FC is 
easy to perform and can produce results in a short time. Also, 
FC has several applications such as lineage assessment, degree 
of maturation, antigen quantitation and aberration, and tumor 
staging. However, the reduced number of antibodies available 
in veterinary medicine and the risk of misdiagnosing different 
subtypes of lymphoma, like indolent lymphoma, represent the 
two major disadvantages of this technique. Histopathology is 
mainly associated to immunohistochemistry (IHC) providing 
valuable architectural and immunophenotypic information, 
respectively. One of the major limits of the combined 
diagnosis histology and IHC is the need of a surgically removed 
lymph node becoming a more invasive and expensive 
procedure. However, recently a group of veterinary 
pathologists achieved agreement of 80% in the application of 
the criteria of the WHO classification for the diagnosis of 
canine lymphoma based on histology and IHC giving high 
relevance to the need to obtain entire lymph nodes for the 
diagnosis and also discourage the use of tru-cut biopsy. So far, 
the need to obtain precise diagnosis combining morphology 
and immunophenotyping is becoming more relevant for 
therapeutic options, clinical trials and define prognosis. In 
2003, PARR technique has been developed in dog and 
promising results have been described in the last ten years in 
term of improving diagnosis and also becoming an important 
instrument for detection of minimal residual disease. The 
PARR technique refers to the concept that lymphoma is a 
clonal expansion of lymphocytes where there are specific DNA 
regions that are unique in both length and sequence in the 
neoplastic lymphocytes. An advantage of PARR is that can be 
performed on cells obtained via aspiration but it discriminates 
only the phenotype of the lesion. The limits of detection of 
neoplasia with the PCR assay depend on the tissue from which 
the sample was taken but the general assay is about one 
neoplastic cell in 1,000 normal cells, being more sensitive of 
FC. However PARR should be considered as a test in 
ambiguous cases after morphology has been performed. In 
conclusion no one of the diagnostic techniques described 
above should be considered alone. The standardized protocol 
for the diagnosis in a dog with a suspect of lymphoma should 
initially include a fine needle aspiration to confirm the 
suspect. Then, an entire lymph node should be processed for 
histology and immunohistochemistry to obtain a precise 
diagnosis based on WHO criteria. Meanwhile, peripheral blood 
and bone marrow should be evaluated by FC for complete 
staging of the dog. PARR might be considered subsequently to 
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evaluate the minimal residual disease during or after the 
treatment. For the uncertain cases, where both morphology 
and immunophenotiping are not conclusive with a final 
diagnosis, such as atypical lymphoid hyperplasia mimicking 
lymphoma or some early case of T-zone lymphoma or 
Follicular lymphoma, PARR becomes fundamental and the 
only instrument to obtain a final diagnosis. In future, a more 
precise classification of lymphoma in dog will permit more 
consistent results in clinical trials aimed to differentiate 
treatments as it is in human medicine. 

 
S03 
VETERINARY CANCER IMMUNOTHERAPY: HYPE OR REALITY? 
Philip J. Bergman  
Katonah-Bedford Veterinary Center, Bedford Hills, NY, USA 
 
INTRODUCTION - Canine malignant melanoma (CMM) of the 
oral cavity, nail bed, foot pad and mucocutaneous junction is a 
spontaneously occurring, highly aggressive and frequently 
metastatic neoplasm.  CMM is a relatively common diagnosis 
representing ~ 4% of all canine tumors and it is the most 
common oral tumor in the dog.  CMM and advanced human 
melanoma (HM) are diseases that are initially treated with 
aggressive local therapies including surgery and/or 
fractionated radiation therapy; however, systemic metastatic 
disease is a common sequela.  Based on these similarities, 
CMM appears to be a good clinical model for evaluating new 
treatments for advanced HM. Canine patients with advanced 
disease (WHO stage II, III or IV) have a reported median 
survival time of 1-5 months with standardized therapies.  A 
combination of hypo-fractionated radiation therapy and 
chemotherapy have a reported median survival time of one 
year in stage I oral CMM.  Human patients with deep AJCC 
stage II or stage III disease (locally advanced or regional lymph 
node involvement) have at least a 50% chance of recurrence 
after surgical resection; patients with stage IV melanoma 
(distant metastases) have a median survival of less than ten 
months and most of these patients eventually die of 
melanoma.  Standard systemic therapy is dacarbazine 
chemotherapy in HM, and carboplatin chemotherapy in CMM.  
Unfortunately, response rates to chemotherapy in humans or 
dogs with advanced melanoma range from 8-28% with little 
evidence that treatment improves survival.  It is easily evident 
that new approaches to this disease are desperately needed 
and multiple methodologies have been reported to date. 
Active immunotherapy in the form of vaccines represents one 
potential therapeutic strategy for melanoma.  The advent of 
DNA vaccination circumvents some of the previously 
encountered hurdles in vaccine development.  DNA is 
relatively inexpensive and simple to purify in large quantity.  
The antigen of interest is cloned into a bacterial expression 
plasmid with a constitutively active promoter.  The plasmid is 
introduced into the skin or muscle with an intradermal or 
intramuscular injection.  Once in the skin or muscle, 
professional antigen presenting cells, particularly dendritic 
cells, are able to present the transcribed and translated 
antigen in the proper context of major histocompatibility 
complex and costimulatory molecules.  The bacterial and 
plasmid DNA itself contains immunostimulatory sequences 
that may act as a potent immunological adjuvant in the 
immune response.  In clinical trials for infectious disease, DNA 
immunization has been shown to be safe and effective in 
inducing immune responses to malaria and human 
immunodeficiency virus.  Although DNA vaccines have induced 
immune responses to viral proteins, vaccinating against tissue 
specific self-proteins on cancer cells is clearly a more difficult 

problem.  One way to induce immunity against a tissue 
specific differentiation antigen on cancer cells is to vaccinate 
with xenogeneic antigen or DNA that is homologous to the 
cancer antigen.  It has been shown that vaccination of mice 
with DNA encoding cancer differentiation antigens is 
ineffective when self-DNA is used, but tumor immunity can be 
induced by orthologous DNA from another species. We have 
chosen to target defined melanoma differentiation antigens of 
the tyrosinase family.  Tyrosinase is a melanosomal 
glycoprotein, essential in melanin synthesis. The full length 
human tyrosinase gene was shown to consist of five exons and 
was localized to chromosome 11q14-q21.  Immunization with 
xenogeneic human DNA encoding tyrosinase family proteins 
induced antibodies and cytotoxic T cells against syngeneic B16 
melanoma cells in C57BL/6 mice, but immunization with 
mouse tyrosinase-related DNA did not induce detectable 
immunity.  In particular, xenogeneic DNA vaccination induced 
tumor protection from syngeneic melanoma challenge and 
autoimmune hypopigmentation.  Thus, xenogeneic DNA 
vaccination could break tolerance against a self-tumor 
differentiation antigen, inducing antibody, T-cell and anti-
tumor responses. 
RESULTS – DEVELOPMENT OF SPECIFIC ANTI-TYROSINASE 
HUMORAL IMMUNE RESPONSES - We have investigated the 
humoral responses of dogs receiving HuTyr as a potential 
explanation for the long-term survivals seen in some of the 
dogs on this study.  Utilizing standard ELISA with mammalian 
expressed purified human tyrosinase protein as the target of 
interest (kind gift of C Andreoni & JC Audonnet, Merial, Inc.), 
we have found 3/9 dogs with 2-5 fold post-vaccinal humoral 
responses compared to pre-immune sera.  We have confirmed 
these findings utilizing a flow-cytometric-based assay of pre- 
and post-vaccinal sera in permeabilized human SK-MEL 
melanoma cells expressing endogenous human tyrosinase.  
Interestingly, the three dogs with post-vaccinal anti-HuTyr 
humoral responses are dogs with unexpected long-term 
tumor control (Liao et al, Cancer Immunity, 2006).  Co-
Investigators have also determined that normal dogs receiving 
the HuTyr-based melanoma vaccine develop Ag-specific IFN-γ 
T cells (Goubier et al, Vaccine, 2008).    
CONCLUSIONS - The results of these trials demonstrate that 
xenogeneic DNA vaccination in CMM is: 1) safe, 2) develops 
specific anti-tyrosinase humoral and cell-mediated immune 
responses, 3) potentially therapeutic with particularly exciting 
results in stage II/III local-regional controlled disease and dogs 
receiving MuTyr/HuGM-CSF combination, and 4) an attractive 
candidate for further evaluation in an adjuvant, minimal 
residual disease Phase II setting for CMM.  A safety and 
efficacy USDA licensure multi-institutional trial investigating 
HuTyr in dogs with locally controlled stage II/III oral melanoma 
was initiated in April, 2006.  Human trials of xenogeneic 
tyrosinase DNA vaccination have recently initiated.  In March 
2007 and December 2009, we received conditional followed 
by full licensure (respectively) from the USDA for the canine 
melanoma vaccine.  This represents the first US-government 
approved vaccine for the treatment of cancer across species. 
In summary, CMM is a more clinically faithful therapeutic 
model for HM when compared to more traditional mouse 
systems as both human and canine diseases are chemo 
resistant, radio resistant, share similar metastatic 
phenotypes/site selectivity, and occur spontaneously in an 
outbred, immuno-competent scenario.  In addition, this work 
also shows that veterinary cancer centers and human cancer 
centers can work productively together to benefit veterinary 
and human patients afflicted with cancer. 
References available upon request 
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ADJUVANTS & FELINE VACCINE-ASSOCIATED SARCOMA – 
MYTH OR REALITY? 
Philip J. Bergman  
Katonah-Bedford Veterinary Center, Bedford Hills, NY, USA 
 
Vaccination has generally been considered to be a benign 
procedure in veterinary medicine.  Unfortunately, soft tissue 
sarcoma development subsequent to vaccination (vaccine-
associated sarcoma; VAS) in cats has dramatically changed this 
view within our profession over the last 25 years. The vaccines 
generally associated with this disease to date have been the 
adjuvanted rabies and feline leukemia virus vaccines, 
however, association with non-adjuvanted FVRC-P vaccines 
have been occasionally reported.  The potential role of 
inflammation as a necessary antecedent to the development 
of this disease has been previously published and seems highly 
plausible based on the aforementioned association with 
adjuvanted vaccinations.  Newer non-adjuvanted vaccines are 
likely a step in the right direction for the prevention of this 
disease, and we eagerly await longer-term results on the 
incidence of tumors with these vaccines. In 2012 the most 
damning evidence for an association of the development of 
these tumors with the use of adjuvanted vaccines was 
published by Phil Kass and his team from UC-Davis.  This paper 
will be discussed at the lecture based on its important 
findings. Currently, VAFSTF (Vaccine-Associated fibrosarcoma 
Task Force, before sunsetting) in concert with the AVMA and 
AAFP recommend that: 1) use of vaccines packaged in single-
dose vials is strongly encouraged, 2) occurrences of VAS or 
other adverse reactions be reported to the vaccine 
manufacturer (the United States Pharmacopoeia no longer 
accepts these reports), 3) vaccination protocols be 
standardized within practices so that location, type, 
manufacturer and serial number is entered into the 
permanent medical record, 4) vaccines limited to 
panleukopenia, herpesvirus and calicivirus should be 
administered on the right shoulder, 5) rabies vaccines should 
be administered as distally as possible on the right rear limb, 
preferably below the knee, 6) feline leukemia virus vaccines 
should be administered as distally as possible on the left rear 
limb, preferably below the knee, 7) injection sites of ALL other 
medications be recorded in the permanent medical record 
and 8) vaccines should not be administered cold. 
If you suspect you are dealing with a VAS in a cat, the 
appropriate staging diagnostics should include full physical 
examination, bloodwork/urinalysis, retroviral testing and 3-
view chest radiographs.  Retroviral testing is recommended to 
ensure that FeLV is not acting as a helper virus for the 
production of a feline sarcoma virus-associated sarcoma.  
Radiography for the evaluation of metastasis is performed 
since it appears that approximately 5% of cats with VAS have 
metastasis at presentation, whereas approximately 25-30% 
have metastasis at necropsy.  Confirmation of the suspected 
diagnosis should be performed by obtaining an incisional 
biopsy with a Tru-Cut biopsy instrument (or similar incisional 
biopsy instrument), or small wedge biopsy.  The tumor should 
NOT be removed until a complete diagnosis is made and a 
consultation with an oncologist or surgeon has been 
performed. Recent studies document that RADICAL first 
excision of VAS is essential for an extended period of time 
without recurrence.  In addition, recent studies also document 
that the practice of vaccination of the distal portions of the 

limbs for rabies and/or FeLV vaccinations appears appropriate 
since patients with VAS of the distal limbs can undergo radical 
surgical extirpation via amputation which appears to allow for 
longer survival.  Unfortunately, even with aggressive surgery 
alone in non-distal limb locations, relatively few cats with VAS 
were thought to be cured.  A recent study utilizing radical 5-
cm margin exenterations by Kuntz et al suggests that 
recurrence rates can be greatly reduced and lengthy local 
tumor controls are possible.  Due to poor cure rates with 
minimally aggressive surgery alone, the additional use of 
adjuvant radiation therapy and/or chemotherapy has been 
under investigation at multiple veterinary cancer centers for 
the last few years.  It is presently unknown whether it is better 
to perform radiation therapy prior to non-radical surgery, or 
perform surgery and then post-operative radiation therapy.  
However, the combination of non-radical surgery and 
radiation therapy in studies appears to have a median survival 
time of 600-800 days, suggesting that additional therapies is 
worthwhile in the treatment of this disease when the 
aforementioned radical extirpation is not possible.  Similarly, 
the use of chemotherapy has been reported by multiple 
investigators to have efficacy against gross feline VAS.  When 
given to cats with grossly palpable VAS, carboplatin or a 
combination of doxorubicin and cyclophosphamide resulted in 
a 50-60% response rate.  Feline non-VAS would be expected to 
have a 5-10% response rate to these forms of chemotherapy, 
thereby suggesting that feline VAS is a remarkably different 
tumor than non-VAS.  The use of radical surgery, radiation 
therapy and chemotherapy as tri-modality therapy in feline 
VAS is likely the best form of therapy for cats with VAS (> 3 yr 
median survival time for VAS cats treated with tri-modality 
therapy). Through the support of VAFSTF, there have been a 
number of research studies which have been completed 
throughout the country to elucidate the etiopathogenesis, 
epidemiology, treatment and prevention of this disease 
(reader is referred to www.avma.org and the VAFSTF link).  
Unfortunately, the AVMA pulled its continued funding of 
VAFSTF which precipitated its sun setting in 2005, even though 
we continue to see many cases of VAS.  It is easy to see that 
even with aggressive therapies, we many times lose the battle 
against this remarkable tumor.  The key to this disease is a 
better understanding of what causes this tumor, so that we 
may determine ways to vaccinate our feline friends without 
inducing extremely malignant tumors.   
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The synovial joint can be considered as an “organ” made up of 
different tissue types (Loeser, Goldring et al. 2012); as such, a 
disease or an injury affecting one of its component will have 
downstream effects on the other tissues and especially on 
synovial fluid (SF) (Archer, Dowthwaite et al. 2003). SF is a 
nutritious and communication medium, an efficient lubricant 
of joint surfaces and an actor of joint load-bearing and shock 
absorption (Antonacci, Schmidt et al. 2012). It is a plasma 
ultra-filtrate that diffuses to the joint cavity and thus is directly 
in contact with articular cartilage, synovial membrane (SM) 
and meniscus. Consequently, SF is a privileged source of joint 
specific biomarkers that could reliably reflect the pathological 
state of OA at an early stage (Mobasheri 2012). SF is also 
involved in joint self-regeneration and healing attempts as 
highlighted by the presence of resident mesenchymal stem 
cells (MSC) in SF from normal, diseased and injured joints in 
human and animals (Jones, Crawford et al. 2008, McGonagle 
and Jones 2008, Jones 2011, Baboolal, Boxall et al. 2014). 
From a metabolic point of view, SF is the main nutrition source 

for adult articular cartilage though nutritional supply may also 
occur via the subchondral bone vessels as a second route or in 
damaged cartilage (Pan, Zhou et al. 2009, Wang, Wei et al. 
2013). SM and SF also assist in joint ‘cleaning’ and defense. 
This is essential for preserving the normal physiologic state of 
adult articular cartilage, which is avascular, alymphatic and 
aneural (Loeser, Goldring et al. 2012, Scanzello and Goldring 
2012). SF originates from the plasma that is filtered by the 
capillary net of the SM, with locally synthesized factors 
(cytokines, growth factors and lubricating compounds, notably 
lubricin, hyaluronic acid (HA) and surface-active phospholipids 
(SAPL)) (Archer, Dowthwaite et al. 2003, Jones 2011, Kosinska, 
Liebisch et al. 2014). Although lipids are not present in a large 
quantity in SF they participate to normal SF homeostasis and 
biomechanic. Our work revealed particular molecular species 
of lipids are present in healthy horse SF such as free ceramides 
and neutral glycosphingolipids, although at low extent 
(Boulocher, Pillet et al. 2013). From a structural point of view, 
our group demonstrated that healthy SF has a discontinuous 
ultrastructure based on a complex network of microvesicles, 
filled with a glycoprotein gel with a lipid -based multi-layered 
membrane (Sava, Boulocher et al. 2013, Matei, Boulocher et 
al. 2014). Such molecular assembly seems to offset the 
roughness of the articular cartilage and levels the contact 
pressure (Trunfio-Sfarghiu, Berthier et al. 2007, Mirea, Trunfio 
-Sfarghiu et al. 2013). From a functional point of view, synovial 
joint can be viewed as tribological triplet based of two first 
bodies for surface contact (articular cartilage) with a third 
body (SF) that separates them (Trunfio-Sfarghiu, Berthier et al. 
2007). Rheological studies showed healthy SF has shear-
thinning (decrease in viscosity as shear stress increase) as well 
as viscoelastic properties and even strain-hardening behavior 
under elongational deformations. A combination of lubrication 
mechanism (Murakami, Sawae et al. 2003), from fluid-film 
lubrication to boundary lubrication, facilitates load dissipation 
and low-friction (similar to an ice skate on ice) and low-wear 
relative gliding of articular surfaces (Walker, Sikorski et al. 
1969, Antonacci, Schmidt et al. 2012, Murakami, Yarimitsu et 
al. 2013). Our group recently showed that healthy and “gel-in” 
biomimetic SF (i.e. phospholipid vesicles filled with a 
glycoprotein gel) shared a similar tribological behavior, 
provided by vesicular structures including glycoprotein gel 
(Sava, Boulocher et al. 2013). OA is now considered as “a 
disease of the joint as an organ” (Loeser, Goldring et al. 2012), 
involving not only the articular cartilage but also all joint 
tissues (Clockaerts, Bastiaansen-Jenniskens et al. 2010, Madry, 
Luyten et al. 2012, Scanzello and Goldring 2012). Especially, 
synovial inflammation is a frequently observed phenomenon 
in OA joints (Berenbaum 2013, Lambert, Dubuc et al. 2014). 
Synovitis contributes to OA pathogenesis, triggering more 
rapid loss of cartilage and increasing OA symptoms such as 
pain and joint dysfunction (Nalbant 2003, Sutton, Clutterbuck 
et al. 2009, Denton 2012). Synovitis leads to a change in SM 
permeability and the inflammatory synovium releases various 
catabolic and pro-inflammatory mediators that are conveyed 
through SF, which in turn contributes to SF properties 
alteration and adversely affects cartilage integrity (Scanzello 
and Goldring 2012, Wang, Wei et al. 2013) (Mobasheri and 
Henrotin 2010, Orita, Koshi et al. 2011, Berenbaum 2013). SF 
is thus the direct mediator of the degradation of cartilage 
through various ways (MMP activation, up-regulation of PGE2, 
NO, and pro-inflammatory cytokines or lipids). SF and serum 
biomarker levels have been proven useful in the diagnosis of 
animals and human bone and joint disease (Mobasheri and 
Henrotin 2010, Mobasheri 2012). A growing interest exists in 
the study of SF as a source of biomarkers since “omic” 
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technologies (i.e., genomic, transcriptomic, proteomic, 
metabolomic, lipidomic) applied to SF could reveal more 
specific and reliable early OA biomarkers. Their presence in SF 
may be a prelude to their dilution in serum (Mobasheri 2012). 
Some OA treatments have been proven to have symptomatic 
effects, and are called “symptomatic slow acting OA drugs” 
(SYSADOA). Viscosupplementation therapy is one of them and 
consists of repeated intra-articular injections of Hyaluronic 
Acid (HA) - based formulations (Balazs). Balazs et al. described 
its efficacy as resulting from the restoration of articular 
homeostasis on three different levels: “macro” for the 
restauration of the SF rheological environment, “mini” for the 
restauration of the SM fluid flow and “micro” for the chemical 
environment. Indeed, in OA SF, HA destruction leads to an 
increase migration and synthesis of immune cells and 
inflammatory mediators in the joint enhancing inflammation, 
oxidative stress, tissues degradation (Wang, Lin et al. 2006, 
Plickert, Bondzio et al. 2013) and nerve activity(Gomis, 
Miralles A Fau - Schmidt et al.). To develop more efficient HA-
based formulation, our group as implemented complementary 
analytical methods in a rabbit model (under review). Targeting 
the synovial tissue has become an attractive therapeutic 
option for OA (Henrotin, Lambert et al. 2014). Accumulating 
data show promising results with the use of MSC for the 
treatment of joint diseases. Recent studies highlighted that 
MSC transplantation as a therapeutic approach for OA rely 
more on their paracrine properties than on their chondrogenic 
differentiation potential. In line with these studies, the results 
of our group confirm that MSC produce bioactive molecules 
that modify genes related to inflammation and matrix 
turnover in synoviocytes. The recruitment of endogenous cells 
might participate in the local immune modulation and restore 
a favorable environment (in press, Saulnier et al.2014). 
Recently, resident SF MSC have been identified in normal joint 
with a numerical increase from early and chronic OA joints or 
following injury (Sekiya, Ojima et al. 2012, Baboolal, Boxall et 
al. 2014, Matsukura, Muneta et al. 2014). They might 
participate in joint repair, especially since they have high 
chondrogenic properties (Jones, Crawford et al. 2008, 
McGonagle and Jones 2008, Jones 2011, Leijs, van Buul et al. 
2012). 
In clinical situation, optimization and orientation of resident 
MSC together with adjustment of SF mechanobiological 
properties might offer a distinct advantage to develop new 
cell-based or cell-free regenerative therapeutic approaches for 
early joint repair (Jones 2011, Baboolal, Boxall et al. 2014).  
Disclosure of Interest: None Declared 
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Metronomic chemotherapy strategies are not as toxic to bone 
marrow cells, are reported to have little effect on the primary 
tumors cells, but may prevent further angiogenesis and 
abrogate immune tolerance.  A theoretical advantage to this 
strategy is that endothelial cell and lymphocyte target 
populations are more homogeneous than tumor cell 
populations, and do not mutate to avoid toxicity.  Some 
mechanistic evidence has been reported.  COX-2 selective 
drugs (celecoxib) can increase release of endostatin.  
Cyclophosphamide has been shown to increase expression of 
thrombospondin 1 (TSP1), a natural anti-angiogenic agent.  
Chlorambucil avoids the risk of bladder complications from 

cyclophosphamide, and is more active against non-cycling 
stem cells, so may also exert a significant anti-angiogenic 
pressure.  Limited clinical evidence supports a delay in tumor 
progression in dogs receiving lomustine (CCNU) on a 
metronomic schedule. Doxycycline has also been shown to 
increase TSP1 expression, and may be a matrix 
metalloproteinase (MMP) inhibitor.  Some chemotherapy 
drugs, such as vincristine, may selectively cause collapse of the 
larger vasculature supplying tumors.   Each of these strategies 
may be subject to failure on its own, as tumor neo-
angiogenesis may become less dependent on VEGF (switching 
to bFGF or TGF-β), or the signals for angiogenesis may 
overwhelm inhibitory drugs.  Further, inhibition by any of 
these means may be stage or tumor specific.  Also, the drugs 
are only effective if constantly present to inhibit the target. 
This interactive discussion will examine the evidence that 
currently exists to support this therapeutic approach and 
identify current challenges to acceptance of efficacy. 
 Disclosure of Interest: None Declared
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Numerous biomarkers have begun to be employed in clinical 
veterinary oncology practice.  DNA-based assays have recently 
been described that interrogate the antigen receptor genes of 
B and T lymphocytes to determine if they are all of one clone 
(more likely lymphoma) or of polyclonal origin (more likely 
inflammation).  While false-positives and negatives have been 
identified, the technology is gaining popularity in assisting in 
the diagnosis of lymphoma.  Evidence of a molecular 
remission may prove to be stronger than clinical examination 
and predictive of longer survival. Flow cytometry is now 
available commercially to evaluate circulating cells and 
aspirates of nodes and masses.  Evaluation of circulating cells 
markers allowed differentiation of acute myelogenous 
leukemia from acute lymphoid leukemia, or leukemic high-
grade lymphoma.  Low MCHII expression has also been 
associated with poor prognosis.  While the categories are not 
definitively distinct at this time, progress has been rapid.  A 
serum assay using proteomic evaluation is commercially 
available to detect evidence of lymphoma in dogs.  This assay 
utilizes two protein biomarkers to give 75% sensitivity, 91% 
specificity, 80% positive predictive value, and 88% negative 
predictive value.  Thymidine kinase may serve a similar 
function for dogs with lymphoma, hemangiosarcoma, and 
other cancers.  Sensitivity of this marker is reported to be high 
(0.94), but the specificity is low (0.68) in lymphoma, and the 
opposite true in hemangiosarcoma (sensitivity 0.52 and 
specificity 0.93).  This interactive discussion will examine 
evidence that currently exists to support the clinical 
application of biomarker technology and identify current 
challenges to acceptance of application. 
Disclosure of Interest: None Declared 
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Abstract: African horse sickness (AHS) is a lethal vector-borne 
disease of horses. It is endemic to Sub-Saharan Africa, but 
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devastating outbreaks have occurred in the past in non-
endemic regions, including Europe. Vaccination plays a central 
role in the control of AHS but live attenuated vaccines, 
currently used in Africa, are deemed unsuitable for non-
endemic countries. 
Research conducted at The Pirbright Institute has shown that 
MVA-VP2, a recombinant modified Vaccinia Ankara virus 
(MVA-VP2) expressing the outer capsid protein of African 
horse sickness virus (AHSV), elicits protective immunity in a 
mouse model and more importantly in the target species, the 
horse. Furthermore, recent data has demonstrated that a 
virus neutralizing antibody response can be induced against 
multiple serotypes of AHSV by a polyvalent vaccination 
strategy based on MVA-VP2. 
African horse sickness: African horse sickness (AHS) is a highly 
lethal (up 95 % of case fatalities), viral, vector-borne disease of 
Equidae. It is transmitted by biting midges of the genus 
Culicoides, which also transmit bluetongue, a viral disease of 
sheep and cattle that has caused devastating outbreaks in 
Europe (including the UK) during the last two decades. AHS is 
normally restricted to Africa but in the past has spread to 
Spain (in 1966), and to Spain and Portugal (1987-1993) killing 
large numbers of horses. The northward spread of insect 
vectors able to transmit these diseases, associated with 
climate change, has significantly increased the risk of AHSV 
reaching Europe and the UK. AHS is an OIE (Office 
International des Epizooties; World Organization for Animal 
Health) listed disease based on its high negative impact on 
animal welfare, international trade and the economy of those 
countries affected by the disease.  
AHSV Vaccines: Vaccination plays an essential role in 
controlling AHS in Africa, but current AHS vaccines, based on 
live attenuated viruses, and are considered unsafe and 
unsuitable for use in Europe. Killed virus vaccines are not 
currently available and render sero-surveillance assays 
ineffective. Therefore, a variety of modern vaccination 
strategies that are safer, more efficacious and compatible with 
differentiation of vaccinated from infected animals (DIVA), 
have been pursued over the years. However, none of these 
strategies have to-date successfully reached the market. 
MVA based vaccines for AHSV: The Pirbright Institute, we 
generated a vaccine candidate for AHS based on a 
recombinant Modified Vaccinia Ankara virus (MVA) that 
expresses the outer capsid protein (VP2) of AHSV, the main 
target of virus neutralizing antibodies. This vaccine, 
designated MVA-VP2, expresses VP2 in host cells upon 
inoculation and elicits a fully protective virus-neutralizing 
antibody (VNAb) response against infection in interferon alpha 
receptor gene knock-out (IFNAR -/-) mice and more 
importantly, in the target species, the horse. These pilot 
studies demonstrated ‘proof of principle’ for the use of MVA-
VP2 for development of a highly protective, safe, DIVA vaccine 
against AHS. 
Addressing the antigenic plurality of AHSV: Although antigenic 
relationships exist between some of the AHSV serotypes, 
immunity against AHS is type-specific. Therefore, any 
vaccination strategy against AHS must provide protection 
against the whole spectrum of AHSV serotypes. Serotype 
specificity resides primarily in the VP2 and the AHS Research 
Group at Pirbright is working on a vaccination strategy based 
on combining single MVA viruses, each expressing a different 
VP2 from a specific serotype. Interestingly, a pilot study in 
ponies has demonstrated that  combined vaccination with 
recombinant MVA-VP2’s from serotypes 4, 9 and 5 stimulated 
a VNAb response against AHSV strains of serotypes 4, 5, 6, 8 

and 9 suggesting that a complete set of recombinant MVA’s 
may not be required to achieve a fully efficacious vaccine.  
Immunity induced by MVA-VP2 vaccination is mediated mainly 
by antibodies: Having demonstrated the protective capacity of 
MVA-VP2 vaccination, additional studies have been conducted 
to determine whether protection induced by the MVA-VP2 
vaccine was mediated by antibodies. Passive immunization 
experiments in mice demonstrated that this was the case 
since recipients of antiserum from MVA-VP2 vaccinates were 
completely protected against AHSV disease. Because AHS 
often induces in the horse a peracute or acute syndrome 
resulting in fulminant death of the affected animal, the latter 
findings opens the possibility of using MVA-VP2 vaccination 
induced antiserum as an emergency treatment against AHS. 
This possible therapeutic intervention is currently being 
explored more thoroughly at Pirbright. AHS is a devastating 
disease from the animal welfare point of view but in addition, 
it has a huge negative economic impact on the equine 
industry, since it compromises trade between endemic and 
non-endemic countries. Transport in and out of these endemic 
countries requires long, complicated and expensive 
quarantine procedures. These trade restrictions are imposed 
for two reasons: a) AHS is endemic only in Africa and trade in 
horses could introduce this lethal disease to other, non-
endemic countries; and b) The vaccines in use in South Africa 
are based on live attenuated viruses that induce an antibody 
response that does not allow vaccinated horses to be 
discriminated from those infected with the virus, making it 
difficult to confirm that a vaccinated horse is free of AHSV.  
Even the movement and circulation of the live vaccines to 
non-endemic countries would currently remove their AHSV-
free status, potentially leading to further trade restrictions. 
The availability of a safe, efficacious and DIVA-compatible 
AHSV vaccine, such as the MVA-VP2 vaccines, could protect 
against AHSV while still allowing animals exposed to AHSV 
(and therefore representing a risk of infection) to be identified 
by means of an already developed antibody test based on 
AHSV-VP7, a distinct virus protein antigen not included in the 
MVA-VP2 vaccine. Further work is necessary to take this 
prospective vaccine candidate for AHS into the field but the 
features of MVA-VP2 would improve control of AHSV globally 
by preventing animal loses, stopping the spread of infection, 
and facilitating movement of animals within endemic 
countries and also facilitating international trade. 
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The detection and diagnosis of infectious diseases rely on 
several laboratory methods in addition to clinical symptoms, 
clinical history, travel history and geographic location of the 
patient. In this presentation we will discuss the main 
laboratory methods that can be used for the diagnosis and 
monitoring treatment of infectious diseases, taking the canine 
leishmanosis as a model for the discussion. 
Microscopy.  In case of canine leishmaniosis, the detection of 
the parasite can be performed in bone marrow, lymph node 
and spleen aspirates. This technique has a high sensitivity but 
low sensitivity (less than 30%), especially in patients with low 
parasitemia and/or asymptomatic. In addition, the procedure 
of sampling is invasive and need skilled personnel (Gomez et 
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al. 2008). PCR - It is a technique based on the principle of 
complementary bases pairing of the DNA molecule, allowing 
amplification and detection of a particular region of the target 
genome using a pair of specific oligonucleotid primers. The 
quantitative real-time PCR allows the quantification of the 
DNA, in contrast with the conventional PCR that uses a 
qualitative approach. It is the test with highest sensitivity and 
specificity to detect Leishmania sp.; and also due to the 
possibility of quantifying target DNA, it can be used for 
monitor the evolution parasitic load of the dog after 
treatment. Its mains limitations are that only indicates that 
the dog is infected, but not provides information regarding the 
clinical status of the animal; also it has higher costs than other 
techniques and required trained personnel (Tavares et al., 
2014). One of the main controversies in PCR is the clinical 
sample to be used. Although some authors recommend bone 
marrow as the sample of election due to its high sensitivity of 
100% (Andrade et al., 2002); it is an invasive procedure that 
often produced discomfort in the dog and requires trained 
personnel. High sensitivities of 90% or 98% have been found 
for blood and conjuntival swab samples respectively (Ferreira 
et al., 2013). Serology-based assays. Serology-based diagnosis 
tools can be divided in antigen-detection assays and antibody-
detection assays; being the later the most used in canine 
leishmaniosis. Therefore, in this disease the serological tests 
are based on the evaluation of the acquired humoral response 
against the pathogen (as a whole or purified fractions or 
recombinant proteins of it), by antibody (immunoglobulin) 
detection. Although it IgG, IgA and IgM immunoglobulins can 
be quantified, the most common used tests are based on the 
detection of IgG.  Due to its practicality and simplicity they are 
the tests more currently used for diagnosis of canine 
leishmaniosis. However there are some controversies 
regarding these tests: 
-They not have 100% of sensitivity because the dogs that are 
resistants or are at in the early stages of the disease have 
negative results. -Possible IgM detection could be more 
sensitive that IgG. 
 -Since Igs remain detectable for long periods (even years), are 
not good for monitoring treatment. Also it is not correlated 
with severity of clinical signs because it can have high titers in 
dogs successfully treated that do not have external signs of 
the disease. 
-Usually ELISA tests are more sensitive than IFAT (indirect 
immunofluorescence test) and the snap tests.  
 The study of the serum electrophoretic pattern for a global 
quantification of immunoglobulins is also widely used in clinic.  
This test, in addition to have the above mentioned limitation, 
it is non-specific because evaluate in general the amount of 
the Igs of the animal, but not the specifically produced against 
leishmania infantum. 
Acute phase proteins - The acute-phase response is an early 
nonspecific defense mechanism to local or general 
disturbances in homeostasis attributable to infection, 
inflammation, tissue injury, neoplasia, or immunologic 
disorders. This response includes changes in concentrations of 
some plasma proteins, primarily synthesized in the liver, which 
are referred to as acute phase proteins (APPs). During the 
acute-phase response, there is an increase in the serum 
concentration of some APPs (e.g. haptoglobin (Hp), serum 
amyloid A (SAA), and C-reactive protein (CRP), and conversely, 
a decrease in other APPs such as albumin. It has been 
demonstrated that the quantification of APPs provides 
valuable clinical information about the diagnosis and 
treatment monitoring in canine leishmaniosis. Thus, 
concentrations of selected proteins such as CRP, Hp and/or 

ceruloplasmin reportedly increase in serum of dogs naturally 
infected by L. infantum revealing a high sensitivity for the 
detection of infected dogs with and without clinical signs of 
disease (Martínez-Subiela et al., 2002).  In an experimental L. 
infantum infection in dogs, the APP response was evident 
earlier than the IgG response since the increase in APP 
concentrations was significant and reached maximum values a 
month before the IgG increase, as would be expected with 
mediators of the innate (APPs) and acquired (IgG) immune 
systems (Martinez-Subiela et al. 2011). These results suggest 
that APPs could be early markers of disease useful for the 
detection of subclinical processes, as the acute phase 
response precedes the antibody synthesis and the appearance 
of the clinical signs. 
In addition, different studies have shown that measurements 
of these APPs could be used to evaluate the response to 
treatment since they significantly decrease in concentration 
when treatment is successful (Martínez-Subiela et al., 2003; 
Sasanelli et al., 2007). Contrarily to APPs, the total 
immunoglobulins evaluated did not significantly decrease with 
treatment.  
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Platelet-rich plasma (PRP) products are receiving increasing 
attention and use in human and veterinary orthopedics. These 
products are derived from a patient’s whole blood sample and 
are typically defined as a plasma portion of whole blood that 
contains at least two times the concentration of platelets that 
are in whole blood.  These platelet-rich products are then 
injected or placed on or in scaffolds to be delivered to a site of 
injury or degeneration as a form of therapy.  PRP therapies are 
based on the principles of growth factor supplementation, 
chemotaxis, and function as a tissue scaffold.  Several studies 
have shown efficacy of these treatments for several 
musculoskeletal disorders in humans and horses, and they are 
being used with increased frequency for augmentation of 
tendon and ligament healing, and adjunctive therapy for 
epicondylitis, fasciitis, tendinosis, and osteoarthritis.  
Anecdotal evidence in small animal orthopedics has been 
reported for use in similar conditions. Hyaluronic acid (HA) is 
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used intra-articularly for viscosupplementation.  Its reported 
benefits include restoration of synovial fluid viscosity, 
chondroprotection, anti-inflammatory effects, anti-
degradative effects, and analgesia.  There is a large body of 
evidence regarding the use of HA for treatment of 
osteoarthritis with generally good results reported.  However, 
the 2013 Clinical Practice Guidelines stated that using HA for 
patients with symptomatic OA of the knee could not be 
strongly supported based on current evidence in humans. 
Stromal vascular fraction cells, connective tissue progenitor 
cells, and stem cells are terms that are often used 
interchangeably and yet are quite different and need to be 
clearly delineated.  The source of stem cells also needs to be 
considered.  Bone marrow and adipose tissue are the most 
common sources for clinical use in orthopedics, however, 
synovium and other connective tissues have also been used.  
Autogenous, allogeneic and xenogeneic sources have been 
investigated as well.  In general, autogenous mesenchymal 
stem cells, stromal vascular fraction cells and connective 
tissue progenitor cells from bone marrow or adipose tissue 
are considered safe.  Xenogeneic cells of any type are not 
currently considered safe.  More evidence is needed before 
recommendations regarding other cell types and sources can 
be made.  Regarding efficacy, there is some evidence for at 
least some degree of efficacy for healing equine tendons, 
bone healing, and symptomatic treatment for osteoarthritis 
and tendonopathies.  Importantly, current evidence does not 
suggest that stem cells are truly regenerative for any intra-
articular applications nor that they are able to reverse or even 
slow the progression of osteoarthritis.  Their mechanism of 
action and beneficial effects appear to be related to trophic 
influences and immunomodulatory capabilities.  Based on 
current evidence, I do not currently use or recommend the 
use of stem cells for orthopedic applications in small animal 
patients.  This is based on my perceived cost-to-benefit ratio 
given other available options. Other biologics that will be 
briefly discussed include interleukin-1 receptor antagonist 
protein (IRAP), bone marrow concentrate (BMC), polysulfated 
glycosaminoglycans (PS-GAGs), and Polyglycan.  This 
presentation will cover the background and mechanisms of 
action with respect to use of these biologics in veterinary 
orthopedics, provide data from our studies, and show 
anecdotal information regarding outcomes associated with 
their use in our practice for selected cases. 
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There is a tremendous amount of hype regarding the use of 
stem cells in veterinary orthopedic patients, but so many 
questions remain about their safety and efficacy.  The first 
question we need to ask is “what are we calling a stem cell?” 
The most important question is, of course, whether they are 
safe or not. Semantics are important for any discussion of the 
use of stem cells.  Clinicians, scientists, and especially 
companies need to use terminology accurately and honestly.  
Stromal vascular fraction cells, connective tissue progenitor 
cells, and stem cells are terms that are often used 
interchangeably and yet are quite different and need to be 
clearly delineated.  Then, the source of the cells needs to be 

considered.  Bone marrow and adipose tissue are the most 
common sources for clinical use in orthopedics, however, 
synovium and other connective tissues have also been used. 
Autogenous, allogeneic and xenogeneic sources have been 
investigated as well.  In general, autogenous mesenchymal 
stem cells, stromal vascular fraction cells and connective 
tissue progenitor cells from bone marrow or adipose tissue 
are considered safe.  Xenogeneic cells of any type are not 
currently considered safe.  More evidence is needed before 
recommendations regarding other cell types and sources can 
be made. After addressing safety, then we can explore 
questions regarding efficacy, which is best, and what are the 
orthopedic indications in veterinary medicine.  There is 
evidence for at least some degree of efficacy for healing 
equine tendons, bone healing, and symptomatic treatment for 
osteoarthritis and tendonopathies.  Importantly, current 
evidence does not suggest that stem cells are truly 
regenerative for any intra-articular applications nor that they 
are able to reverse or even slow the progression of 
osteoarthritis.  Their mechanism of action and beneficial 
effects appear to be related to trophic influences and 
immunomodulatory capabilities. Based on current evidence, I 
do not currently use or recommend the use of stem cells for 
orthopedic applications in small animal patients.  This is based 
on my perceived cost-to-benefit ratio given other available 
options.  This will be discussed more fully during the 
presentation. 
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In countries where equine influenza virus is endemic the 
economic losses due to influenza can be minimized by 
vaccination of highly mobile horses. Most major 
Thoroughbred racing authorities have a mandatory 
vaccination policy. The 1979 epizootic had a serious impact on 
racing and in response the Jockey Clubs of the tripartite 
countries, France, the UK and Ireland implemented mandatory 
vaccination. Racehorses were required to receive two primary 
vaccinations administered 21 to 92 days apart, followed by a 
third vaccination administered 150 to 215 days after the 
second dose and annual vaccination thereafter. Although this 
vaccination schedule is not evidence based, no race meeting 
or major equestrian event has been cancelled in the UK or 
Ireland due to equine influenza since the introduction of 
mandatory vaccination for racehorses in 1981. However, while 
compliance with the vaccination regimen laid down by the 
relevant equestrian body or regulatory authority is essential, 
consideration should also be given to how to achieve sufficient 
immunity to protect the horse against virus challenge 
throughout its life. It has been demonstrated that shorter 
intervals are required for optimum protection of young horses 
and it may be that longer vaccination intervals are sufficient 
for older horses with several years of vaccination history. 
Maternal antibodies and commencement of vaccination: 
Brood mares should be vaccinated in the latter stages of 
pregnancy but not later than 2 weeks prior to foaling. This will 
help ensure a good supply of colostral antibodies for the foal. 
In a recent survey of racehorses more than 70% received their 
first vaccine dose between six and 12 months of age. It has 
been demonstrated that maternal antibody interferes with 
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the immune response to vaccination against EI with both 
subunit and inactivated vaccines. It was concluded that foals 
from regularly vaccinated mares should not be vaccinated 
before 6 months of age and that there may still be an 
inhibitory effect from residual maternally derived antibodies 
at that time. Vaccination in the presence of maternal 
antibodies with subunit or whole virus inactivated vaccines 
has been also implicated in the inhibition of the humoral 
response of young horses to future vaccination. In one study 
Thoroughbred foals vaccinated for the first time at 26 weeks 
of age showed higher titres after 3 vaccinations than foals 
vaccinated for the first time at 12 weeks of age after 6 
vaccinations. However, although vaccination of foals with 
maternal antibody using a canary pox recombinant vaccine did 
not result in a measurable antibody response, it appeared to 
stimulate an immunological memory and an improved 
response to subsequent vaccination when the maternal 
antibodies had waned.  
Primary vaccination: The weakness and poor durability of the 
immune response of naïve horses to two doses of vaccine (V1 
and V2) has been demonstrated repeatedly and it is apparent 
that vaccination in accordance with the rules of the racing 
authorities and the vaccine manufacturers’ recommendations 
leaves horses at risk during the later periods between V2 and 
V3. It has been demonstrated that the inclusion of an 
additional booster between three and four months after the 
second vaccination reduces this “immunity gap” and may be 
indicated to afford greater protection. This is of particular 
benefit to horses being prepared for sales or entering training 
i.e. those at increased risk from exposure to virus. The vaccine 
intervals permitted by the racing authorities in France, Ireland 
and the UK do not comply  with the vaccine data sheets and 
have traditionally been justified on the basis of “flexibility and 
practicality” rather than science. A recent study compared the 
response of horses vaccinated at the intervals allowed by the 
authorities with those vaccinated in accordance with the 
manufacturers’ data sheets. Unvaccinated seronegative 
horses were randomly allocated one of three primary 
vaccination regimes. One group received their primary 
vaccinations at the shortest intervals permitted by the racing 
authorities, the second group were vaccinated in accordance 
with the manufacturers’ recommendations and the third 
group received their primary vaccinations at the longest 
intervals permitted by the racing authorities. The mean 
antibody response to each vaccine dose was similar in all three 
groups. However the window of susceptibility between 
vaccine doses was far greater for the third group than for the 
other two groups. Thus it appears that lengthening the 
vaccination intervals of the primary course did not inhibit the 
response to vaccination but did increase the immunity gap.  
Vaccination of adult horses: In a recent study of racehorses 
the mean interval between booster vaccinations was 7.7 
months. The majority of horses (95%) received more than one 
influenza vaccine product while 32% had received three 
vaccine products. There was a significant association between 
the number of vaccine products administered and antibody 
levels. In contrast, a negative association between number of 
vaccine doses and antibody level was demonstrated. The 
antibody response induced following booster vaccination of 
racehorses peaked between two and four weeks post 
vaccination, decreased significantly by three months post 
vaccination and declined to their original levels by six months 
post vaccination. Analysis of the individual responses 
suggested that there was potential for vaccination breakdown 
and that it would be advantageous to monitor antibody levels 
and to vaccinate strategically. The revaccination of horses with 

low antibody levels three months post booster vaccination 
may be more effective in protecting a yard than the annual 
vaccination of horses with high antibody levels. 
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Reprogramming of somatic cells to induced pluripotent stem 
cell (iPSC) is a promising tool to generate patient-specific 
donor cells for drug testing and tissue engineering for 
regenerative medicine. Some diseases remain latent for 
several years after their initiation, without any symptoms 
making the understanding of the early pathomechanism, 
timely identification and prognosis very challenging. The iPSC-
technology would provide a useful tool to model the 
pathology of certain diseases, especially when the affected 
tissue is hard to study or early events needs to be detected. 
The introduction of just four genes, OCT3/4, SOX-2, KLF4 and 
C-MYC into mouse embryonic fibroblasts (MEF), by retroviral 
transduction was sufficient to reprogram skin cells to 
pluripotency. Since then, multiple somatic cells of mouse, 
human and some other species have been reprogrammed 
using a variety of delivery methods for the reprogramming 
transcription factors. Most of them have used lenti- or 
retroviral vectors where the transgenes are randomly 
integrated into the host genome causing single/multiple 
insertions which may lead to deregulation of gene expression 
or silencing and therefore malignant transformations. More 
recently, new delivery techniques that avoid random 
transgene integration, have been described eliminating one of 
the risk factors of this technology.  Another important issue is 
how to obtain good quality differentiated target cell 
populations. Mesenchymal stem cell (MSC) based chondrocyte 
differentiation (especially using monolayer and micromass 
cultures) is very well studied and is responsible for most of the 
knowledge gained about chondrocyte differentiation. MSCs 
are thought to resemble the progenitor cells responsible for 
the cartilage anlagen during embryological bone and cartilage 
formation, which means given the right differentiation clues 
they should be able to produce hyaline extracellular matrix 
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(ECM). However in most cases the generated tissue is 
converted to fibrocartilage rather than remaining in a hyaline 
cartilage tissue-like state. The expression of hyaline cartilage 
specific collagen II and production of glycosaminoglycans and 
proteoglycans is different in this tissue and therefore it is not 
suitable for modelling or predicting OA and not suitable for 
therapeutic transplantation purposes. Besides that, MSC-
derived chondrocytes are difficult to maintain in culture for 
prolonged periods which would be necessary to mature them 
into hypertrophic chondrocytes. Another issue related to 
MSCs is that their initial high proliferation capacity diminishes 
over time and even during the proliferation their 
chondrogenic capacity potential is limited. The proliferation 
and differentiation potential of the MSCs decrease with 
advancing age thus limiting even more the use of these cells in 
clinical applications for autologous transplantation. It is an 
option to use pluripotent stem cells, carrying the genotype of 
a given patient, differentiated in vitro to mesenchymal stem 
cells and then transformed towards cartilage lineages. These 
cells would offer a valuable platform which allows the 
investigation of the patient-specific pathomechanism of a 
disease. Furthermore, these cells can also be used for in vitro 
drug testing assays. Finally, such cells would serve as an 
unlimited source of immune compatible cells for cell 
replacement therapies to treat joint diseases such as 
rheumatoid arthritis (RA) and osteoarthritis (OA). The 
chondrocytes obtained from OA joints are thought to be 
involved in the disease progression, and thus are in 
insufficient number and poor quality to be used in repair 
strategies like autologous chondrocyte implantation (ACI). 
However, it is debatable whether even after resolving the 
issues described above, the use of cell lines cultured in vitro 
for a prolonged period of time would be reasonably safe for 
regenerative medicine. In order to improve the quality of the 
differentiated cells, iPSC technology would provide the 
possibility to start the differentiation of chondrocytes from an 
earlier developmental phase than in case of MSCs. Therefore 
it might offer an approach to obtain a cell population of 
chondrocytes which won’t transform towards fibrocartilage 
but would produce hyaline cartilage instead. Our aim is to 
develop an efficient and reproducible technology platform to 
generate articular cartilage by using the advantages of iPSC 
technology. 
This work was supported by grants from EU FP7 projects (D-BOARD, 
FP7-HEALTH-2012-INNOVATION-1-305815; Anistem, PIAPP-GA-2011-
286264; EpiHealth, HEALTH-2012-F2-278418; EpiHealthNet, PITN-GA-
2012-317146) and the SZIE Research Project of Excellence (8526-
5/2014/TUDPOL). 
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Cancer is not just a human disease, it also occurs in animals 
including pets. In fact, cancer is the most common disease-
related killer of dogs and cats. For example, dogs are thought 
to be the only non-human species in which spontaneous 
prostate cancer occurs. Other canine cancers are those 
bladder, lung, bone, skin and testes. In cancer, generally, it is 
metastasis, the spreading of the disease that is the main cause 
of death. A wealth of experimental data from our laboratory 
and many others around the world suggests that acquisition of 
metastatic potential in cancer cells is accompanied by de novo 
expression functional voltage-gated sodium channels (VGSCs). 

This phenomenon is common to all carcinomas examined (in 
vitro and in vivo), including cancers of breast, colon, prostate, 
lung (small-cell, non-small-cell, and mesothelioma), cervix and 
ovary. Where examined, the VGSC expression was found to be 
paralleled by down-regulation of outward currents (mainly 
potassium channel activity) thereby making metastatic cancer 
cell membranes electrically excitable. Thus, metastatic cancer 
cells’ hyperactive behavior may be driven, at least in part, by 
their regenerative membrane excitability. We call this the 
“CELEX“(for ‘cellular excitability‘) hypothesis of cancer 
progression (Djamgoz, 2014). Importantly, House et al. (2010) 
have shown that the VGSC is upstream of a network of 
‘canonical’ genes (including MAPK) controlling invasiveness, 
i.e. the VGSC expression is an early event in the acquisition of 
metastatic potential and is an integral part of the oncogenic 
process (Sashihara et al., 1998). In all these cancers, blocking 
VGSC activity with tetrodotoxin, siRNA or an antibody 
suppressed cellular invasiveness in vitro and in vivo (e.g. 
Chioni et al.,2005; Fraser et al.,2005; Yildirim et al.,2012). In 
the 7,12-dimethylbenz(a)anthracene (DMBA) in vivo model of 
rat breast cancer, co-treatment with a VGSC blocker 
(RS100642) reduced the tumor burden and allowed the 
animals to live significantly longer (Batcioglu et al.,2012). 
Importantly, also, in all cases examined, the VGSC was found 
to be a neonatal (‘oncofoetal’) splice variant, seen most clearly 
in breast and colon cancer where neonatal Nav1.5 (nNav1.5) is 
the predominant VGSC. Neonatal Nav1.5 differs from the 
adult variant by 7 amino acids including a charge-reversed 
(aspartate → lysine) residue (K211D) in an extracellular DI: S3-
S4 region of the VGSC protein. This enabled the generation of 
a polyclonal antibody with at least 10-fold selectivity for 
nNav1.5 compared with the adult splice form expressed 
mainly in cardiac muscle (Chioni et al., 2005). Taken together, 
these data suggest strongly that oncofetal VGSC expression 
has novel functional diagnostic potential, supported by the 
following evidence:   mRNA-based studies. In human prostate 
cancer biopsies, Nav1.7 mRNA expression had sufficient 
“selectivity and sensitivity” to serve as a clinical biomarker 
(Diss et al., 2005). Similarly, nNav1.5 mRNA expression 
occurred in primary breast tumors and associated directly 
with lymph node metastasis (Fraser et al., 2005). This 
approach can readily be extended to miRNAs, next-generation 
sequencing and determination of polymorphisms as the bases 
of personalized medicine. Protein-based studies. A statistically 
significant direct positive correlation has been found between 
immunohistochemically determined nNav1.5 protein 
expressions, metastatic status and survival in breast cancer 
patients (Yamaci et al., 2014). Complementary approaches 
include detection of ‘auto-antibodies‘, and circulating tumor 
cells. Protein-based studies can readily be extended to 
‘proteomics‘, and determination of combination patterns. 
Functional approaches. An increase in tissue sodium level, 
expected from the functional VGSC expression, has been 
observed by 23Na-MRI imaging of malignant breast cancer, 
compared with benign tissues (Ouwerkerk et al., 2007). Similar 
results were obtained from lung and liver cancers. Surface 
electrodes have been used diagnostically to detect the 
bioelectric changes that occur in tumor tissue (e.g. Cuzick et 
al., 1998).  We conclude that there is significant, multi-faceted 
in vivo evidence for the proposed role of the functional VGSC 
expression in cancer progression. Thus, application of a new 
technique (electrophysiology), extended to molecular biology, 
has generated a novel vision of the metastatic process in 
which VGSC expression leading to membrane excitability plays 
a significant role. The VGSC has several characteristics that 
would make an ideal diagnostic marker since its expression is 
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(1) early, (2) ‘neonatal‘(hence, different from its ‘nearest 
neighbors’ in the rest of the body), and (3) functional, thereby 
also enabling matching therapies to be applied. One particular 
therapeutic strategy of current interest is use of blockers of 
the persistent component of the VGSC current (INaP) by drugs 
like ranolazine with little effect on the transient component 
(Djamgoz & Onkal, 2013). This persistent current is 
potentiated by hypoxia which is well known to occur during 
tumor growth. INaP is the likely cause of the Na+ 
accumulation in cancer cells and the subseqeunt pH changes 
that promote extracellular proteolysis and invasiveness. 
Inhibition of INaP by drugs like ranolazine as a therapeutic 
strategy would have the major advantage of being free from 
major ‘toxic‘ side effects unlike, say, chemotherapy.   
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The value of biomarkers of inflammation in domestic animals 
is at an early stage of development but on reaching its 
expected level of use will have a major impact on the 
introduction of a stratified approach to diagnosis and 
treatment of inflammatory diseases.  However the full value of 
markers of inflammation will only become relevant when 
assays for their accurate and precise measurement are 
available to all veterinary practices.  For some species this is 
already possible with laboratory assays available for acute 
phase proteins (APP), the biomarkers of choice for 
inflammation, such as haptoglobin (Hp) and C-reactive protein 
(CRP) for canine investigation.  However, in other species the 
introduction of widespread APP testing is more delayed.  In 
order to be fully effective in a stratified medicine approach 
will require more extensive evaluation of the nature of the 
comparative APP response in diseases that include an 
inflammatory component in the host response strategy. Thus 
in dogs it is possible that APP may be able to assist in the 
diagnosis, prognosis and responses to treatment of lymphoma 
when combinations of CRP and Hp provide improved diagnosis 
of disease. Further uses of the APP in detection and 
monitoring of treatment in oncological disease may also be 
very valuable as aids to stratification of clinical interventions.  
A further example of the way in which APP can be used in 
canine medicine is in the detection and monitoring of steroid-
responsive meningitis arteritis during which increased 
concentrations of CRP and serum amyloid A (SAA) are 
detected in the circulation during active disease and reducing 
markedly on remission.  Monitoring Hp during Cushing’s 
syndrome has been suggested as a viable means of identifying 

the effects to raised corticosteroid, a hormone which is also 
able to stimulate the production of this APP in dogs. In cats, 

-acid glycoprotein (AGP), which is a major APP in this 
species has been shown to be a valuable adjunct to the 
diagnosis of feline infectious peritonitis (FIP) where it can 
indicate the presence of active disease.  The value of APP 
investigation feline medicine is in its infancy apart from this 
role in FIP investigation, but it is likely to have similar benefits 
as in canine medicine. Studies in bovine medicine have shown 
that the use of APP as biomarkers to detect and monitor 
diseases with an inflammatory component can be of great 
value.  For instance in the detection of sub-clinical mastitis the 
APP have been suggested as additional biomarkers to aid in 
the diagnosis and monitoring of treatment of this disease.  
Furthermore the balance of the APP when assayed in 
multiplexed systems are likely to provide additional 
information on the nature, severity and progress of the 
pathological response to disease. Assays for the APP are 
becoming available to veterinary diagnostic laboratories and 
as a greater appreciation of their use in diagnosis, prognosis 
and monitoring is gained it is likely that there will be an 
increasing rationale for monitoring these biomarkers which 
will be a fundamental process for stratification in veterinary 
medicine. 
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The in-vitro susceptibility of Escherichia coli, Proteus spp., 
Salmonella enterica serogroup (sgr.) B, Pseudomonas 
aeruginosa, Pasteurella multocida and Mannheimia 
haemolytica was assessed by the disc diffusion method by CLSI 
standards. The isolates originated from clinical samples 
originating from mammals. E. coli, Proteus spp. and P. 
aeruginosa were isolated primarily from pets, S. enterica sgr. B 
and M. haemolytica from domestic ruminants and P. 
multocida from both. The susceptibility results obtained 
between 1990 and 2013 (24 years) were assessed by the linest 
() function of Microsoft Excel and the resulting statistics 
analyzed by F distribution tables. Results (Table 1) indicate 
that for 26/52 (50%) drug/bacterium combinations the 
susceptibility did not change, for 17/52 (32.7%) the 
susceptibility increased and that a decrease in susceptibility 
was observed for only 9/52 (17.17.3%) of the combinations. 
Some changes occurred within brief periods of time such as 
the decrease in susceptibility of P. aeruginosa to the 
fluoroquinolones (from 83.5% in 2007 to 10.5% in 2009) or the 
increase in susceptibility of Proteus spp. to chloramphenicol 
(from 17.3% in 2004 to 89.2% in 2006). Other changes evolved 
over decades such as the increase in the susceptibility of 
Proteus spp. to cephalothin (from 20.3% in 1992 to 78.5% in 
2013). In most cases trends were linear with limited 
fluctuations but in some cases, such as the susceptibility of E. 
coli and P. multocida to amoxicillin-clavulanate, periods of 
several years in deceases in susceptibility were followed by 
increases. Consequently, the importance of long surveys is 
stressed: analyzing data of as much as 10 years may, in some 
cases, indicate a statistically highly significant trend, reverted 
in subsequent years. P. multocida was the only bacterium 
included in this survey that originated from both farm animals 
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and pets. Since the former is often treated prophylactically 
with tetracyclines in the feed/milk, against respiratory 
infections whereas the drug is given to the later mostly 
therapeutically, the susceptibility of the two was compared. 
While pet isolates were consistently more susceptible than 
those isolated from farm animals, trends did not differ 
significantly. Thus, at least in this case, the exposure to the 
tetracyclines might have influenced the overall susceptibility 
of P. multocida but did not affect its variation in time. The 
conclusions of this survey indicate that some of the rules 
regarding the insurgence of antibacterial resistance, taken as 
granted, may be more complex than thought and that the 
longer the survey period, the more reliable and established 
the results. 
Table 1: Susceptibility of surveyed micro-organisms 1990-
2013 
 
  E. 
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s spp. 

S. 
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SxT + + + + NC   + 
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thin 

- + + -   NC NC 

Ampicill
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NC + + +   NC NC 

AmC NC + + NC   NC NC 

Gentam
icin 
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Flq + + -- NC -- NC NC 
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Tetracy
clines 

        NC -- 

Caf + + NC + +   + + NC 

Amikaci
n 

+ + NC NC + +     

Polymyx
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-- - - +     

SxT: Sulfamethoxazole-trimethoprim, AmC: Amoxicillin-clavulanate, Flq: 
fluoroquinolones, Caf: chloramphenicol 
++: increase p>0.01, +: increase p>0.05, --: decrease p>0.01, -: decrease 
p>0.01 
*: 1990-2010  
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From the beginning, the history of human and animal 
parasitology was strictly interconnected. In fact, parasitic 
zoonoses were within the oldest known human and animal 
diseases and although most etiological agents were not 
correctly identified, some religious precepts such as the 
prohibition to eat pork meat for Jewfishes and Muslims were 
probably as a consequence of the risk of parasitic infection 
such as Trichinella and Taenia. Nevertheless, for many years it 
was believed that the vital force either created living creatures 
directly out of its metaphysical properties or it generated 
them by its action upon primordial matter. We have to wait 
until the second half of 17th century to find the first definition 
of “parasite” by Francesco Redi as “a living animal which can 
be found inside living animals” (Redi, 1684). Throughout 19th 
and 20th century the scientists working in parasitology were 
biologists, human doctors and veterinarians and the common 
aim was to prevent, to control and to fight against parasitic 
infections no matter of the final host. An example was the 
discovery by a veterinarian of the life cycle of Ancylostoma 
duodenalis, the causative agent of miner’s anaemia 
(Perroncito, 1885). Wiliam Osler (1848-1919) was credited 
with coning the term “One Medicine” (Dukes, 2000) and 
Rudolf Virchow, the father of the modern pathology in his 
Handobuck der speziellen Pathologie und Therapie (Virchow, 
1855), included the chapter “Infectionen durch contagiőse 
Thiergifte” (Infection caused by animals poisons) with the 
subtitle “zoonosen”. Furthermore, he stated that “between 
animal and human medicine there is a no dividing line, nor 
should there be. The object is different but the experience 
obtained constitutes the basis of all medicine”. More recently, 
Calvin Schwabe proposed a unified human and veterinary 
approach to zoonoses in the 1964 edition of his ‘Veterinary 
Medicine and Human Health’ and subsequently he formalized 
the One Medicine concept in the third edition that appeared 
in 1984. Currently, no doubt that humanity faces many 
challenges that require global solutions (One World, One 
Health). One of these challenges is the spread of infectious 
diseases that emerge (or re-emerge) from the interfaces 
between animals and humans and the ecosystems in which 
they live. The risk of zoonotic infections become even more 
actual in case of mosquito-borne disease, such as filarial 
infections, due to the low host specificity of mosquitoes in 
searching for a suitable host for their blood meal. 
Dirofilaria immitis and D. repens - both D. immitis and D. 
repens are nematode parasites of carnivores, mainly of dogs. 
Although the first observation of D. immitis was done by 
Birago in 1626 in a hunting dog from the Po River Valley in 
Italy (Birago 1626), the parasite was described by Leidy (Leidy, 
1856) in the USA. He named the parasite Filaria immitis (in 
Latin immitis means bad/aggressive) because of the severe 
damage it is able to cause to the host and the disease is 
potentially fatal in dogs if not treated. Probably, the first 
observation of Dirofilaria repens was done in a human being. 
In 1566, a Portuguese medical doctor, Joao Rodriguez de 
Castelo Branco, better known with the name of Amato 
Lusitano, in his treatise Curationum Medicinalium Centuriae 
reported “puella trima … per oculi internam partem, quam 
angulum magnum appellamus, a jumbrici cuiusdamcaput 
appere coepis…” (In a three-year-old girl, suddenly it started 
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to appear in the area we call big angle of the eye the tip of one 
worm which sometimes are sited in the eye making its 
opacity) (Lusitano, 1566). The species was first described and 
named by Railliet and Henry (1911) on the basis of specimens 
sent from Italy. 
Dirofilaria life cycle - both D. immitis and D. repens are 
mosquito-borne diseases. Adult worms in the final [definitive] 
host produce embryos [microfilariae] which are released in 
the peripheral blood and are taken up by mosquitoes through 
their blood meal. Microfilariae develop to infective stage 
[third larval stage: L3] into the body of the mosquito 
[Malpighian tubules]. Infected mosquitoes transmit larvae via 
saliva infecting the micro-wound caused by their labium on 
the host’s skin. In the final host, worms develop to adult 
stages. The final location of adult D. immitis is the pulmonary 
artery and the right heart cavities. D. repens is mainly located 
in the subcutaneous tissues and seldom the abdominal 
cavities. The prevalent period in dogs lasts 150-180 days and 
190-220 days, respectively (McCall et al., 2008). Due to the 
lack of host specificity of mosquitoes, they can transmit the 
infection to humans throughout a blood meal. 
In humans usually the parasites are not able to develop from 
the infective to adult stage, and pre-adult worms are the 
cause of the conditions. 
Dirofilaria human infections - both D. immitis and D. repens 
are zoonotic and can cause benign to severe/very severe 
conditions in humans (Orihel and Eberhard 1998, Pampiglione 
and Rivasi 2000). In Europe, human Dirofilaria infections are 
caused mainly by D. repens, although recently one 
autochthonous case of D. immitis conjunctival infection has 
been diagnosed in Italy (Avellis et al. 2010) and one 
subcutaneous infection in France (Foissac et al., 2013), both 
confirmed by molecular methods. Until now, more than 2000 
D. repens human infections have been diagnosed in Europe 
(Genchi et al., 2011; Simon et al, 2012; Sałamatin et al., 2013) 
in comparison with less than 20 cases of D. immitis infection, 
and some of these probably misidentified (Pampiglione et al., 
2009). In humans, most infections are subcutaneous or in the 
eye conjuctiva, but several deep localizations have been 
reported (Pampiglione et al, 2000; 2001). Climatic changes, 
the introduction of invasive mosquitoes, such as Aedes 
albopictus, and the movement of reservoirs (microfilaraemic 
dogs) have caused an increase in the geographical range of 
these parasites from the traditionally endemic/hyperendemic 
regions of southern Europe, and the risk for human infection 
has dramatically increased. Currently, the parasite is endemic 
in some area, previously not affected, of north-eastern Europe 
such as Austria, Germany, Hungary, Poland, Slovakia, 
Romania, Ukraine and Russia, and recently the first human 
autochthonous case have been diagnosed in Germany (Tappe 
et al, 2014). To note that forecast models have predicted that 
current summer temperatures are sufficient to facilitate 
extrinsic incubation of Dirofilaria in many areas of Europe and 
the global warming projected by the Intergovernmental Panel 
on Climate Change suggests that warm summers suitable for 
Dirofilaria transmission in Europe will be the rule in the future 
decades. Keeping in mind that, the only way to protect 
humans from Dirofilaria infections is to prevent and treat 
infected dogs, educational efforts should be done to medical 
doctors and veterinarians for the diagnosis, treatment and 
prevention of Dirofilaria infection. 
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Dirofilarial diseases are vector-borne parasitic infections 
mainly of dogs and cats (and wild carnivores) caused by 
Dirofilaria immitis and D. repens.  D. immitis infections have a 
worldwide distribution while D. repens is endemic in many 
countries of the Old World but has not yet been found in the 
Americas. Infected dogs are the main reservoir as they 
frequently arbor microfilariae in the peripheral blood. D. 
immitis adult worms are located in pulmonary arteries and the 
right heart cavities (heartworm infection) while D. repens is 
located in subcutaneous tissues (subcutaneous dirofilariosis). 
Comparing the data of zoonotic infection caused by D. immitis 
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in USA and Japan with that observed in Europe in the last 
years, the figures are surprising different. In the USA in the 
last 60 years 110 human cases have been reported (Theis, 
2005; Lee et al., 2010) (roughly 1.8 cases/year) and 277 cases 
in the last 39 years in Japan (Akao, 2011) (roughly 7.1 
cases/year) while in Europe no more than 20 cases have been 
reported in the last 37 years (Avellis et al. 2010; Foissac et al., 
2013). To note that the prevalence of canine heartworm 
infection in endemic/yperendemic areas of the USA, Japan 
and Europe are quite the same (12%>60% in not preventively 
treated dogs). About D. repens, more than 2000 cases of 
human infections have been reported in Europe from 1977 
until 2014, roughly about 54 cases/year in the last 38 years. 
However, three cases have been described in the USA in 
individuals who previously acquired the infection during 
staying or travelling in Italy, Greece and Africa (Gardiner et al, 
1987; MacDougall et al, 1992; Orihel et al, 1997). Considering 
these data, Pampiglione (Pampiglione et al, 2009) 
hypothesized that “perhaps twin D. immitis populations exist 
with different genotypes”. However, this hypothesis is likely 
not valid, as it has been demonstrated that genetic identity 
exists among D. immitis worms from different geographical 
locations around the world (Bazzocchi et al, 2000; Huang et al, 
2009). Furthermore, D. repens is able to grow into the same 
mosquito species and at the same temperature and humidity 
as D. immitis under laboratory conditions, and it has the same 
developmental time from the microfilarial stage to the 
infective larva (Webber and Hawking, 1955; Genchi et al, 
2010). Recently, D. repens larvae have been identified in 
Anopheles maculipennis and Aedes vexans from Slovakia and 
Austria, respectively (Buclová et al, 2013; Silbermayr et al, 
2014) and both D. immitis and D. repens in Culex pipiens from 
Germany (Kronefeld et al, 2014). These mosquitos’ species are 
well known to be competent vector for Dirofilaria infections 
(Cancrini et al, 2006). Then, different factors should play a 
critical role in such a difference.        
1. On the contrary of D. immitis larvae, that once transmitted 
by the infected mosquito undergone migrations in deep 
tissues of the host before the final localization in the 
pulmonary arteries, D. repens is a parasite permanently 
located in the subcutaneous connective tissues. Once infective 
larvae are transmitted by an infected mosquito, they migrate 
throughout the subcutis until they develop to adult stages. 
Furthermore, a frequent localization in humans is the ocular 
conjunctiva. We can hypothesize that it is much more easy for 
a parasite located in subcutaneous tissues to escape the 
natural resistance (immune response) of unusual hosts, such 
humans, than for D. immitis larvae, that have a long migration 
also in humans and can be frequently found in deep 
localizations as lungs (coin lesions) or mesentery.  
2. While D. immitis causes a severe/very severe condition in 
infected dogs [and cats] and if not cured, the disease can be 
fatal, most D. repens infections are asymptomatic. Seldom, 
not pathognomonic signs such as pruritus, alopecia or 
dermatitis, and even less frequently nodules containing 
microfilariae and/or adult worms, can be observed. As a 
consequence, most infections run undiagnosed by 
veterinarians.  
3. For heartworm infections, several rapid, easy, in clinic 
serological kits are available that detect the circulating 
antigens of female worms. It allows veterinarians to a prompt 
diagnosis while no serological diagnostic is available for D. 
repens, and this hamper both a rapid screening in dog 
population or a rapid and easy diagnosis. Blood examination 
for circulating microfilariae is strongly suggested for both 
Dirofilaria infections, but this is the only way of D. repens 

diagnosis. However, Knott test, that allows the visualization 
and the identification of microfilariae, is not familiar to 
veterinarians, mainly in areas of recent introduction of the 
parasite. 
4. No adulticidal treatment exists against D. repens and 
melarsomine dihydrochloride, currently used against D. 
immitis infections, has no efficacy against D. repens. 
5. Most of macrocyclic lactones currently used for dirofilarial 
infections (ivermectin, milbemycin oxime and selamectin) are 
not fully efficacious against D. repens microfilariae and only 
moxidectin has been shown to be fully effective after four 
monthly administrations (EMA, 2013). 
6. Finally, while all the macrocyclic lactone preventatives 
available on the veterinarian market (ivermectin, milbemycin 
oxime, mopxidectin and selamectin) are fully effective against 
D. immitis patent infections, at least in Europe (some case of 
resistance have been reported from the USA), not all have the 
same potency against D. repens (Genchi et al, 2010). In 
conclusion, keeping in mind all the above considerations, D. 
repens infection is much more difficult to be diagnosed and 
controlled in the reservoir population (microfilaraemic dogs), 
and its spreading will continue with the risk of increasing of 
public health concerns. Medical doctors and veterinarians 
must strictly collaborate for a better control and surveillance 
of this infection. For instance, in Ukraine reporting cases of 
dirofilariosis has been mandatory since 1975, and the disease 
was included in the national surveillance system for notifiable 
diseases (Sałamatin et al, 2013). Guidelines for the control and 
treatment of Dirofilaria infections can be found in ESCCAP 
Guideline 5 (www.esccap.org). 
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Antimicrobial resistance in animals is a highly debated and 
controversial topic involving ethical issues on human health 
and animal welfare, as well as economic interests by the 
pharmaceutical industry, the food industry and various 
professional categories, including farmers, veterinarians, 
pharmacists and researchers. The aim of this lecture is to 
provide an overview of the public and animal health concerns 
associated with emerging multidrug-resistant bacteria in 
livestock and companion animals. 
Public health concerns: The public health risks associated with 
zoonotic transmission of resistant bacteria are highly 
dependent on the bacterial species and the type of resistance 
involved. Historically, the main risks have been associated 
with foodborne pathogens such as Salmonella and 
Campylobacter. However, the public health burden 
attributable to antimicrobial resistance in these species is 
limited, since infections are generally self-limiting and, in most 
cases, managed without antimicrobial therapy. Moreover, 
resistance to clinically-relevant antimicrobial agents 
(macrolide resistance in Campylobacter and cephalosporin 
resistance in Salmonella) is generally low among human 
clinical isolates. In the EU, the main concern is given by 
fluoroquinolone resistance, which is widespread among 
human clinical isolates of Campylobacter (20-85%) and in 
some countries is higher than 10% among Salmonella isolates 
according to a joint report published in 2011 by the European 
Food Safety Authority (EFSA) and the European Centre for 
Disease Prevention and Control (ECDC). 
During the last years, the debate on zoonotic transmission of 
antimicrobial resistance has been further complicated by the 
emergence in animals of new types of multidrug-resistant 
bacteria, namely extended-spectrum β-lactamase (ESBL)-
producing Escherichia coli and livestock-associated methicillin-
resistant Staphylococcus aureus (LA-MRSA). These multidrug-
resistant bacteria have a potential impact on human mortality 
and healthcare costs as they are by definition resistant to 
cephalosporins, which are first-line agents in the therapy of 
severe E. coli and S. aureus infections. Pigs and veal calves are 
the main reservoirs of LA-MRSA, whereas ESBL-producing E 
coli can be isolated from all domestic animal species, including 
companion animals. Based on the current knowledge, 
zoonotic transmission of ESBL-producing E coli appears to be 
more insidious and difficult to assess and control compared to 
LA-MRSA. To date, the actual burden of human ESBL infections 
attributable to animal sources remains poorly assessed due to 

the lack of data and the difficulty in assessing the direction of 
transmission. Assessment of the human disease burden 
attributable to LA-MRSA is easier since these bacteria can be 
distinguished from MRSA of human origin and are primarily 
transmitted by exposure to livestock. Until now, the 
proportion of human MRSA infections due to LA-MRSA 
appears to be low in most countries. However, LA-MRSA is 
regarded as a serious occupational health hazard and a threat 
to the sustainability of the national “search and destroy” 
control policies in countries with low prevalence of human 
MRSA infections and high density of pig production, such as 
the Netherlands and Denmark. The possible role of companion 
animals as sources of antimicrobial resistance to humans is 
controversial but there is increasing evidence that dogs, cats 
and horses may carry resistant bacteria of zoonotic potential 
(see next section). Regardless of animal species, it is now 
evident that resistant bacteria can be transmitted to humans 
by direct exposure to animal carriers, suggesting that this 
route of transmission may have been overlooked in the past. 
Animal health concerns: Both LA-MRSA and ESBL-producing E 
coli are rarely isolated from infections in cattle, pigs and 
poultry. Therefore their impact on livestock health is negligible 
to date. More broadly, the animal health burden attributable 
to antimicrobial resistance in livestock pathogens is not a 
major concern in Europe since prevalence of resistance to 
clinically-relevant antimicrobial agents is generally low. The 
situation is different in other geographical regions, for 
example in the United States, where multidrug-resistant 
clones of Pasteurella multocida have emerged in cattle. 
Globally, the main animal health concerns are associated with 
the recent emergence and spread of multidrug-resistant 
bacteria in companion animals. These include methicillin-
resistant Staphylococcus pseudintermedius (MRSP) in dogs 
and cats, and MRSA and ESBL-producing E coli in all 
companion animals, including horses. The first cases of MRSP 
infection in Europe were reported in 2007. Since then, the 
prevalence of MRSP has increased on a global scale with 
remarkable differences between geographical regions. Passive 
surveillance studies from diagnostic laboratories suggest that 
the prevalence of MRSP varies significantly between countries, 
with reported isolation frequencies ranging between 3 and 
21%. Higher rates of isolation have been reported in the 
United States and Asia. Significant geographical differences 
are also observed in the distribution of MRSA and ESBL-
producing E coli in companion animals. MRSA infections are 
more common in countries with high MRSA prevalence in the 
human population, suggesting possible human-to-animal 
transmission. All these bacteria are truly multidrug-resistant 
and typically resistant to conventional antimicrobial agents 
licensed for veterinary use. Infections caused by them pose 
serious risks to animal health and terribly complicate 
antimicrobial choice by veterinarians. In many cases, the 
available therapeutic options are limited to older 
antimicrobials such as chloramphenicol, rifampicin and 
nitrofurantoin, which have several contraindications and 
disadvantages. This situation has led some veterinarians to 
use drugs that are classified as critically important in human 
medicine and not approved for veterinary use, such as 
carbapenems, amikacin, vancomycin and linezolid. This new 
trend has raised concern because of the potential for further 
development of resistance in companion animals as well as 
the subsequent public health risk derived from veterinary use 
and misuse of these drugs. 
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OA is a disease affecting the metabolism of all joint tissues 
leading to structural changes visible by imaging techniques. 
Unfortunately, features visible by imaging are in most cases 
irreversible and progressively moving towards worsening. One 
challenge for the next decade will be disease detection at the 
early stage when the first molecular/metabolic changes 
appear in joint tissues.  Another challenge is to develop tools 
to assess the efficacy of OA treatment on the natural history 
of the disease. At this time, joint space narrowing 
measurement on standard X-ray remains the goal standard. 
This method has some important limitations: lack of 
reproducibility and sensitivity, confounded by meniscal lesions 
and extrusion, poorly correlated with joint function and pain. 
Therefore, there is an acute need for reliable biological 
markers that can facilitate earlier diagnosis of OA, predict the 
progression of the disease and evaluate the efficacy of 
therapeutic modalities. The most investigated biomarkers are, 
a peptide located in the C-telopeptide of type II collagen 
molecule (CTX-II), a c-terminal neoepitope generated by the 
collagenase-mediated cleavage of collagen type II triple helix 
(C2C),  a denaturation epitope of the triple helicoidal domain 
of collagen type II (Coll2-1) and its nitrated form Coll2-1NO2, 
the procollagen type II c-terminal propeptide (CPII), hyaluronic 
acid (HA) and the cartilage oligomeric  matric protein (COMP). 
These “old” biomarkers satisfied a number of categories in the 
BIPEDS classification and are currently use in clinical trials as 
secondary. 
Post-translational modified forms of Coll2-1 and COMP have 
also been proposed as biomarkers. In serum, Coll2-1NO2 is 
correlated with the protein c-reactive in both OA and RA 
population indicating that Coll2-1NO2 could be used as a 
specific marker of the inflammatory reaction occurring in joint. 
Recently, it was demonstrated that Coll2-1NO2, but not Coll2-
1, discriminated erosive and non-erosive OA of the hand. This 
biomarker can also discriminate patients that carry the 
mitochondrial haplogroup H (with high risk to develop 
radiographic OA) from those with haplogroup J (with low risk 
to develop OA) suggesting that this marker can differentiate 
subsets of patients in the general OA population. It is also 
sensitive to the effect of one single intra-articular injection of 
hyaluronic acid in the knee and appears to be a predictive 
factor for the response to this treatment.   Finally, baseline 
value of Coll2-1NO2 combined with the changed of this 
biomarker in urine overtime, can predict radiographic OA 
progression with robustness. One form of nonenzymatic 
protein modification, deamidation, is believed to be a 
mechanism of amino acid damage and aging in numerous 
proteins and variety of tissues. Protein deamidation has been 
demonstrated to interfere with protein function of 
interleukin- -translational 
modification could play a role in OA pathophysiology. In a joint 
replacement study, serum deamidated COMP (D-COMP), but 
not total COMP, declined significantly after joint replacement 
demonstrating a joint tissue source for D-COMP.  In analyses 
of 450 participants from the Johnston County Osteoarthritis 
Project, D-COMP was associated with radiographic hip OA but 
not knee OA severity.  In contrast, total COMP was associated 
with radiographic knee but not hip OA severity. D-COMP is the 
first biomarker to show specificity a particular joint site. These 

last five years the proteomics techniques have been the 
source of some new biomarkers. Interestingly, two mostly 
increased spots in the proteome of OA patients contained 
specific sequences of fibulin-3 (so called Fib3-1 and Fib3-2), 
the only extracellular matrix protein found to be significantly 
modified in the proteome of urine of OA patients. Fibulin-3 is 
widely distributed in various tissue, including blood vessels 
and is capable of inhibiting angiogensis, to bind the tissue 
inhibitor of metalloproteases (TIMP)-3 and to suppress 
chondrocyte differenciation.  Immunassays have been 
developed to quantify Fib3-1 and Fib3-2 in serum. We 
demonstrated that both Fib3-1 and Fib3-2 levels were 
increased in serum of patients with severe knee OA comparing 
to age-matched healthy subjects. Using area under the 
receiver operating characteristic curve (ROC) analysis, we 
demonstrate that Fib3-1 and Fib3-2 levels discriminate 
between OA and normal populations. Immuno-staining 
revealed the presence of Fib3-1 and Fib3-2 in chondrocytes 
and in the extracellular matrix of the superficial layer of 
fibrillated cartilage. Although many OA-related biomarkers are 
currently available they exist in various states of qualification 
and validation. At this time, none of the existing biomarker 
can be considered as a surrogate marker of joint space width 
measurement. The biomarkers that are likely to have the 
earliest beneficial impact on clinical trials fall into two general 
categories, those that will allow targeting of subjects most 
likely to either respond and/or progress (prognostic value) 
within a reasonable and manageable time frame for a clinical 
study, and those that provide early feedback for preclinical 
decision-making and for trial organizers that a drug is having 
the desired biochemical effect. In this context, the recent 
development of large cohort designed to qualify biomarker 
will accelerate biochemical marker implementation in clinical 
research. 

 
S21 
NUTRACEUTICALS FOR JOINT HEALTH AND OSTEOARTHRITIS 
BIOMARKERS 
Yves Henrotin 
Bone and Cartilage Research Unit, Arthropôle Liège, University 
of Liège, CHU Sart-Tilman, Institute of Pathology, Belgium  
 
Osteoarthritis (OA) is a chronic, painful, degenerative and 
inflammatory condition that affects the joints and leads finally 
to the loss of mobility. The most popular treatments of OA are 
non-steroidal anti-inflammatory drugs (NSAIDs) but these are 
associated with adverse side effects. A safer treatment would 
be desirable. The prevention of this chronic disease will also 
be beneficial. Such preventive and alternative treatments 
could come from nutraceuticals. By its nature, nutrition is 
known to provide long-term rather than short-term health 
benefits. Some positive beneficial effects have been 
highlighted with nutraceuticals in the course of OA. A 
biomarker is defined as a characteristic that is objectively 
measured and evaluated as an indicator of normal biological 
processes, pathogenic processes, or pharmacological 
responses to a therapeutic intervention. Biomarkers include 
not only soluble molecules measured in biospecimens such as 
blood and urine, but anatomic biomarkers such as features 
evidenced by radiography and magnetic resonance imaging 
(MRI), or physiological measurements such as gait analyses 
and even histological finding resulting from joint tissue biopsy.  
The development of a new soluble biomarker for monitoring 
the effect of a therapy is a long-term and complex process 
that requires at least three critical steps: the identification of 
the biomarker, the validation of an assay for biomarker 
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assessment in biospecimen, and the qualification of the 
biomarker as a surrogate variable. The identification may 
result of an intellectual process stems from the recent 
knowledge of the pathophysiology of the disease or from the 
omics technologies applied to biological fluids or tissue 
extracts. The validation phase corresponds to the evaluation 
of the analytical performance of the test to ensure that a 
biomarker test is reliable, reproducible and adequately 
sensitive and specific. The qualification is the evidentiary 
process of linking a biomarker with biological processes and 
clinical end-points. There are many biomarkers currently in 
various states of validation and qualification. They can be 
classified according the BIPEDS classification system standing 
for burden of disease, investigational, prognostic, efficacy of 
intervention, diagnostic and safety or according their level of 
qualification in exploratory, demonstration or surrogate 
biomarkers. Today, there is no biomarker qualifies as 
surrogate biomarker. The most investigated biomarkers are, a 
peptide located in the C-telopeptide of type II collagen 
molecule (CTX-II), a c-terminal neoepitope generated by the 
collagenase-mediated cleavage of collagen type II triple helix 
(C2C),  a denaturation epitope of the triple helicoidal domain 
of collagen type II (Coll2-1) and its nitrated form Coll2-1NO2, 
the procollagen type II c-terminal propeptide (CPII), hyaluronic 
acid (HA) and the cartilage oligomeric  matric protein (COMP).  
There are now several converging observations supporting the 
use of soluble markers in the different phases of drug 
development. They can provide interesting information at 
preclinical stage and throughout clinical development in phase 
I to IV to assess drug safety, to assist with selection of animal 
models and lead molecules, to identify drug mechanism of 
action, to assist with dose finding and selection, to increase 
study power and reduce sample size through enrichment of an 
appropriate target population, to shorten duration of trial, to 
identify subgroups of responders, to monitor drug 
effectiveness and safety in real life. A long-term advantage to 
biomarker use in drug development is the advancement of 
tools that could contribute to personalize medicine. For these 
reasons, biospecimen collection and soluble biomarkers 
analysis in clinical trials are strongly encouraged. Up to now, 
there few clinical trials using biomarkers for monitoring 
nutraceuticals effects. One recent study can be used to 
illustrate the information bring by biomarkers in the 
development of nutraceuticals.  Curcumin is basically a spice 
that is known for its anti-inflammatory properties. In vitro 
studies suggest that curcumin could be beneficial for cartilage 
in OA. The aim of this exploratory, non-controlled clinical trial 
was to evaluate the effects of bio-optimized curcumin in knee 
OA patients on the serum levels of specific biomarkers of OA 
and on the global evaluation of pain. Twenty two patients with 
knee OA were asked to take 2x3 caps/day of bio-optimized 
curcumin (Flexofytol®) for 3 months. They were monitored 
after 7, 14, 28 and 84 days of treatment. Pain over the last 24 
hours and global assessment of disease activity by the patient 
were evaluated using a visual analog scale (100 mm). The 
serum levels of Coll-2-1, Coll-2-1NO2, Fib3-1, Fib3-2, CRP, CTX-
II and MPO were determined before and after 14 and 84 days 
of treatment. The treatment with curcumin was globally well 
tolerated. It significantly reduced the serum level of Coll2-1 
and tended to decrease CRP. No other significant difference 
was observed with the other biomarkers. In addition, 
curcumin significantly reduced the global assessment of 
disease activity by the patient. This study highlighted the 
potential effect of curcumin in knee OA patient. This effect 
was reflected by the variation of a cartilage specific biomarker, 
Coll2-1 that was rapidly affected by the treatment. These 

results are encouraging for the validation of Coll2-1 as a 
biomarker for the evaluation of curcumin in OA treatment. 

 
S22 
JUST BECAUSE WE CAN DOESN’T NECESSARILY MEAN WE 
SHOULD 
Carolyn Henry 
University of Missouri, Columbia, USA 
 
“Above all, do no harm”.  This guiding principle of veterinary 
medicine is taught from the initial days of one’s professional 
training.  So why is it that this principle is often disregarded 
when it comes to decision making in the practice of veterinary 
clinical oncology?  A paucity of approved drugs for use in 
veterinary cancer patients has made off-label use of human 
oncology drugs commonplace.  However, lack of drug 
approval does not negate the need for clinical practice to be 
evidence-based.  Anecdotal reports of drug efficacy in a 
handful of patients is often the basis for justification of 
therapy decisions despite our fundamental understanding of 
the need to objectively evaluate clinical responses in light of 
potential biases in patient selection or outcome assessment.  
This practice also extends to other cancer treatment 
interventions including surgery, radiation therapy, and 
complementary or alternative medical care.  These decisions 
all come at a cost, whether that cost is paid with time, money, 
emotion, quality of life, or some combination of these 
currencies.  Therefore, we as veterinarians must serve as 
better stewards of the clinical knowledge we possess and the 
credible literature available to help guide our clients through 
the treatment decision-making process.  A discussion of the 
levels of evidence applicable to clinical practice decisions and 
examples of where veterinary oncology patients are routinely 
treated with products and methods that fall woefully short of 
these standards is necessary and will serve as the basis for this 
session. 
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Brachyspira, are anaerobic intestinal bacteria that have long 
been known as important and economically significant 
intestinal pathogens of many animal species and man. Those 
Brachyspira species that are most studied include B. 
hyodysenteriae, the aetiological agent of swine dysentery and 
Brachyspira pilosicoli the aetiological agent of intestinal 
disease in many species, including pigs and poultry. However, 
even these species remain poorly understood with scientific 
progress hampered by a modest understanding of their 
pathobiology, metabolism and growth requirements. 
Furthermore, a rise in endemic diseases since the 2006 ban on 
the use of growth promoters in the EU, and the emergence of 
antimicrobial resistance has increased interest in developing 
alternative intervention strategies for these important 
pathogens.  One such alternative intervention which is being 
studied extensively is the use of probiotics. The studies 
presented here focused on the evaluation of lactobacilli based 
probiotics as an intervention agent for Avian Intestinal 
Spirochaetosis (AIS) using a series of in vitro, ex vivo and in 
vivo studies. Avian intestinal spirochaetosis (AIS) is recognised 
worldwide as an enteric disease that affects layer and broiler 
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breeder chickens, leading to clinical enteritis and reduced 
performance. The disease results from the colonisation of the 
caeca and colo-rectum by the fastidious anaerobic spirochete 
Brachyspira. Clinical symptoms of AIS include reduced egg 
production with delayed onset of laying, chronic diarrhoea 
with faecal staining of eggs, weight loss, and increased flock 
morbidity rates. Currently, Brachyspira alvinipulli, B. 
intermedia, and B. pilosicoli are considered pathogenic to 
poultry. However, other Brachyspira species have been 
isolated from poultry with decreased egg production. In the 
United Kingdom, the incidence of Brachyspira in commercial 
and free-range flocks has been estimated at 74% and 90%, 
respectively.  In 2006, the annual cost of the disease to the 
United Kingdom laying industry alone was estimated at £14 
million, and this figure continues to rise. Additionally, 
antibiotic resistance appears to be increasing among 
Brachyspira organisms, including an emerging resistance to 
the most commonly used antibiotics for AIS treatment. 
Lactobacillus-based probiotics have been reported previously 
to protect against infection with common enteric pathogens in 
livestock. However, to date, no studies have investigated the 
adherence and invasion dynamics of avian B. pilosicoli with 
epithelial cells in relation to treatment with probiotics. In the 
studies reported here, we employed motility, growth 
inhibition, adhesion, and invasion assays to investigate the in 
vitro antagonistic effects of Lactobacillus reuteri and 
Lactobacillus salivarius on B. pilosicoli. The studies 
demonstrated that the cell-free supernatants (CFS) of two 
Lactobacillus strains, Lactobacillus reuteri and Lactobacillus 
salivarius, suppressed the growth of Brachyspira pilosicoli in a 
pH-dependent manner. In in vitro adherence and invasion 
assays using HT29-16E three-dimensional (3D) cells and in a 
novel avian caecal ex vivo organ culture (IVOC) model, the 
adherence and invasion of B. pilosicoli to epithelial cells was 
reduced significantly by the presence of lactobacilli (P < 
0.001). In addition, live and heat-inactivated lactobacilli 
inhibited the motility of B. pilosicoli, and electron microscopic 
observations indicated that contact between the lactobacilli 
and Brachyspira was crucial in inhibiting both adherence and 
motility. These data suggested that motility was essential for 
B. pilosicoli to adhere to and invade the gut epithelium and 
that any interference of motility may be a useful tool for the 
development of control strategies. Having demonstrated the 
in vitro efficacy of lactobacilli strains to interfere with the 
pathobiology of Brachyspira, we aimed to assess whether 
lactobacilli could mitigate against the clinical symptoms of AIS, 
and reduce colonisation and shedding of Brachyspira in 
chickens experimentally infected with B. pilosicoli. In this 
study, two groups of fifteen 18 week old commercial laying 
hens were experimentally infected by oral gavage separately 
with B. pilosicoli. One group received L. reuteri in the drinking 
water one-week prior to challenge with Brachyspira and 
thereafter for the duration of the study. The group dosed with 
L. reuteri were protected against experimentally-induced B. 
pilosicoli infection and showed a reduction of the clinical 
symptoms associated with AIS. In the L. reuteri treated group, 
B. pilosicoli was detected by culture in fewer birds, bird 
weights were higher and faecal moisture contents were 
significantly lower (p<0.05). Furthermore, egg production was 
improved in the L. reuteri treated group, specifically with 
significantly increased egg weights and reduced faecal staining 
(p<0.05). At post-mortem examination, significantly fewer B. 
pilosicoli were recovered from birds treated with L. reuteri 
(p<0.05). Furthermore, only mild-moderate histopathological 
changes were observed in the group pre-treated with L. 
reuteri.  Here we have demonstrated the potential of L. 

reuteri as a probiotic that affords some protection against AIS, 
since we have demonstrated that administration of L. reuteri 
in the drinking water reduced the severity of clinical 
symptoms associated with B. pilosicoli infection. The rapid 
growth and robust nature of lactobacilli as compared with the 
slow-growing, fastidious Brachyspira make these species ideal 
probiotic candidates for intervention against AIS, possibly by 
niche competition.  However, further studies would be 
required to evaluate the mode of action. L. reuteri may have 
reduced B. pilosicoli colonisation, alleviating the associated 
clinical symptoms by acidification, which has been shown to 
inhibit B. pilosicoli and/or passive co-aggregation. Thus, 
supplementing the diet of poultry with co-aggregative 
lactobacilli may be a useful control strategy for AIS.  
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Mastitis is an inflammatory response in the mammary gland to 
a variety of pathogens, mainly various bacteria species. The 
inflammation response is different in time of reaction and in 
severity and depends mainly on the pathogen. The incidence 
of bacteria that penetrate the mammary gland and are 
eliminated without causing detectable inflammation is 
unknown, but when this does not happen, the outcome is 
usually a chronic infection. The implication is that in order to 
develop a successful vaccine for a specific target, the vaccine 
is required to induce an immune response that recognizes the 
pathogen at an early stage, before the bacteria colonize the 
mammary cells and infection becomes clinical or chronic. On 
the other hand, the vaccine should target and recognize 
"alarms" leading to increase in a nonspecific immune 
response. Most studies conducted in order to understand 
infection focused on the inflammation, mainly on the influx of 
neutrophils into the milk, regarding elimination of bacteria. 
Escherichia coli are one of the most frequent agents 
associated with clinical and acute mastitis, with a large 
spectrum of severity from mild to lethal. It has become widely 
accepted that infecting E. coli strains have little effect on 
severity of mastitis and the outcome depends only on the 
"cow factor". Recent studies, however, (Blum et al, 2013), 
recognized the important effect of different E. coli strains on 
the outcome of infection, which may overcome the cow 
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factors. Moreover, the study suggested that E. coli strains 
involved in mastitis are significantly different from those 
causing other infections in animals and humans. 
Staphylococci: S. aureus and coagulase-negative staphylococci 
(CNS) are the most frequent causes of subclinical mastitis in 
dairy animal. Traditional S. aureus mastitis vaccines have 
included killed or attenuated bacteria, toxoids and cell wall 
extracts from selected strains, which have shown limited 
efficacy under field conditions, suggesting significant 
variations among the different strains of S. aureus-causing 
mastitis. Different approach was based on the ability of 
bacteria to survive in a specific environment by cell-to-cell 
communication, or quorum sensing, where bacteria secrete 
molecules that activate signal transduction systems, leading to 
the expression of genes necessary for its survival. S. aureus 
and some other CNS quorum sensing is achieved by activating 
gene regulator (agr) that results in the production of a 
regulatory mRNA molecule termed RNAIII. It was discovered 
that a peptide, termed RNAIII inhibiting Peptide (RIP), inhibits 
the agr and thus inhibits the production of RNAIII. Target of 
RNAIII Activating Protein (TRAP), is conserved among 
staphylococci, and initially discovered as a protein, whose 
phosphorylation is suppressed by RIP (Balaban et al., 2001). 
TRAP protects bacteria from stress, is constitutively expressed, 
is membrane-associated and is available to antibody 
interaction. This approach was to study and test the safety 
and efficacy of recombinant TRAP as a potential vaccine in 
dairy animals to protecting from S. aureus and CNS mastitis 
(Leitner et al., 2011). The vaccine prevented new udder 
infections by staphylococci, which significantly lead to lowered 
SCC and some increase in milk yield. Reducing the incidence of 
mastitis, reducing antibiotic treatment and reducing somatic 
cell count is extremely desirable, leading to reduced costs, 
improved animal health and milk quality, increased dairy 
profitability and increased food safety. In order to achieve the 
above mentioned goals, development of a vaccine is 
necessary. However, despite all the efforts, there is no 
sufficiently specific vaccine. The controversies in vaccine 
strategies should not be focused on the strains vs. host-
related factors paradigm but on understanding the pathogens 
involved in mastitis, the strategy of the pathogens establishing 
mechanize of surviving in the host, and the host response. 
Different E. coli strains causing mastitis may have common 
genes, antigens determinants and similar strategy for survival 
in the mammary gland. The interaction of these factors with 
the host should be studied and exploited towards the 
development of a successful vaccine. 
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The emergence of Lyme’s Disease, Hanta and Nipah viruses, 
SARS, MERS and ‘flu are sharp reminders of the human-animal 
interface that is the defining feature of the “One Health” 
concept. West Nile virus left an ocean and has spread across a 
continent while we currently have Ebola spreading across 
West Africa. “One Health” is an emerging discipline that 
combines human, animal and environmental health. 
Implementation of a One Health approach requires a 
paradigm shift in response to an emerging infectious disease. 
Traditionally, we locate a sick person or animal, identify the 
organism and determine a therapy. The new approach calls for 
surveillance to predict an outbreak BEFORE it occurs. “One 
Health” is a practical upstream intervention to prevent 
transmission. Antibiotic resistance is recognized by WHO as 
the challenge of the 21st Century. Antibiotic resistance of 
tuberculosis (TB) is increasing at an alarming rate and 
exemplifies the importance of a One Health approach to 
human and animal diseases in their environments. This 
provides an opportunity for bold leadership and we now have 
the ability to analyze large data sets, social net-working tools, 
and rapid DNA sequence analysis to make this a reality. The 
following is a preliminary report on drug resistant TB in a 
cattle rearing area in the North West Province of Cameroon, 
West Africa. The study is a collaboration between researchers 
at the University of Missouri (UM) and Johns Hopkins Medical 
Institute (JHMI) in the US, and Bamenda Regional Hospital and 
Mezam Polyclinic HIV/AIDS Treatment Center (MPC), 
Bamenda, Cameroon. In 2012 WHO reported almost 9 million 
cases of TB and 1.3 million deaths globally. Drug resistant (DR) 
TB is increasing rapidly and multiple drug resistant (MDR TB) is 
a global problem. Of importance, vast numbers of MDR TB 
patients are diagnosed but only a fraction receive therapy. In 
Cameroon at our field site between 2005 and 2008 only 109 
patients received MDR therapy while 440 annually were 
predicted. Thus, it is estimated that 1650 cases went 
untreated potentiating the spread of TB resistant to multiple 
drugs. This is a common scenario in sub-Saharan Africa where 
limited or no resources is the rule rather than the exception. 
In Cameroon, data on TB drug resistance are fragmented with 
a few incomplete studies reporting 7-10% resistance to first 
line drugs. The prevalence of resistance to second line drugs is 
largely unknown. At our reference laboratory in the neglected 
NWP, a limited study indicated 17% of AFB positive cases were 
resistant to rifampin. That observation and an apparent 
increase in treatment failure at the Regional Hospital led to 
the present study.  
Objective: To determine DR to all 1st and 2nd line drugs in 
patients with pulmonary TB using a novel phenotypic 
platform, the TREK Sensititre MYCO/TBTM Vision System. Our 
hypothesis was that treatment failure was the result of 
increased drug resistance as a result of widespread use and 
availability and lack of regulation. 
Patients: Institutional Review Board approval was obtained 
from Bamenda Regional Hospital, JHMI and UM. 
Approximately 250 sequential patients diagnosed clinically 
with pulmonary TB at the Regional Hospital were referred to 
the MPC reference laboratory in 2010-11. Residual sputa from 
103 AFB 3+ samples evaluated by Ziehl-Neelsen microscopy 
were obtained. 
Methods: Sputa were directly frozen at -85C and shipped on 
dry ice to the BSL-3 facility at JHMI in the US. Samples were 
decontaminated with NaOH, routinely processed and 
incubated on LJ agar slants for up to 6 weeks. All isolates were 
identified using HPLC and commercially available software. 
Drug susceptibility testing (DST) was carried out in 96 well 
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TREK Sensititre plates (TREK, Diagnostic Systems) using varying 
concentrations of 12 lyophylised 1st and 2nd line drugs: 
RIF(0.12 g/ml to 16 g/ml), INH (0.03 g/ml to 4 g/ml), 
ethambutol (EMB, 0.5 g/ml to 32 g/ml), moxifloxacin (MOX, 
0.06 g/ml to 8 g/ml), ofloxacin (OFL, 0.25 g/ml to 32 
g/ml), amikacin (AMI, 0.12 g/ml to 16 g/ml), kanamycin 
(KAN, 0.6 g/ml to 40 g/ml), streptomycin (STR, 0.25 g/ml to 
32 g/ml), rifabutin (RBT, 0.12 g/ml to 16 g/ml), p-
aminosalicyclic acid (PAS, 0.5 g/ml to 64 g/ml), cycloserine 
(CYC, 2 g/ml to 256 g/ml) and ethionamide (ETH, 0.3 g/ml 
to 40 g/ml). Plates were read after 14 days using a mirror box 
and ambient light and by computer. Susceptibility was defined 
as the lowest concentration of drug which inhibited TB 
growth. Susceptibility or resistance was established by 
comparing the Minimal Inhibitory Concentration (MIC) 
obtained with the TREK system with critical concentrations 
(CC) established for each drug in other broth-based DST 
platforms. Strains were resistant if the 
MIC was greater than the broth-based CC. Strains were 
susceptible if the MIC was less than or equal to the CC. 
Confirmation of resistance was by MGIT 960 (Becton 
Dickenson) for 1st line drugs and by Modified Agar Proportion 
(MAP) for 2nd line drugs. MDR-TB was defined as an isolated 
resistant to RIF and INH. Pre-XDR TB was an MDR isolate 
resistant to any FLQ or aminoglycoside (AMG) but not both, 
and XDR-TB was an isolate resistant to INH, RIF, an FLQ and 
any injectable AMG. Results: All 103 isolates were AFB 2-3+ 
after processing in the US. Seventy eight grew in L-J media and 
65 were suitable for DST. All MTB complex by HPLC and 40% 
(26) were resistant to 1st or 2nd line drugs. 
Summary: resistance of TB to 9/12 drugs tested occurred 
while the rest had elevated MICS. 8% (5) were MDR, 3% (2) 
were Pre-XDR (R to INH, RIF, EMB, STR, ETH and RBT) and 3% 
were mono-resistant to INH. No XDR was detected but a strain 
was R to three 1st and four 2nd line drugs and MIC was at the 
CC for OFL (2ug/ml).Ten strains susceptible to 1st line drugs 
were R to at least one 2nd line. 1 strain was R to KAN and STR. 
Conclusions: small study showing R to 1st and 2nd line drugs 
and AMGs (10/65) appears higher than WHO modeling. 
Emerging R to FLQs (24/49 increased MICS). Surveillance of 
cattle is underway. 
Disclosure of Interest: None Declared 
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Osteoarthritis (OA) is the most common form of degenerative 
joint disease and a major cause of pain and physical disability 
in humans and companion animals. Despite the increase in the 
incidence of OA in humans and their pets, there are no 
effective pharmacological and non-pharmacological therapies 
capable of restoring the original structure and function of 
damaged articular cartilage. The development of disease-
modifying osteoarthritis drugs (DMOADs) is extremely 
challenging and costly. Consequently, many pharmaceutical 
companies have deemphasized or even abandoned OA drug 
development due to these perceived hurdles. Surgical 
intervention is important for correcting joint conformation 
problems that may lead to the development of OA in later life. 

Surgery is also important after traumatic joint injury, although 
it is more beneficial for younger patients and produces mixed 
results in older patients. The capacity of articular cartilage for 
repair and regeneration is extremely poor, especially in the 
joints of older patients. Cartilage is largely avascular and does 
not contain the blood vessels, which are important for repair 
responses. Since circulation is a critical part of the normal 
healing process, the absence of a blood supply in cartilage 
may suppress the normal responses associated with healing. 
Aging attenuates the capacity of cartilage for self-repair. 
Paradoxically, these challenges have created new 
opportunities for the development chondrocyte and 
mesenchymal stem cell-based therapies for cartilage repair in 
OA and related orthopaedic conditions. Established cell-based 
cartilage therapy involves the process of introducing new 
chondrocytes into damaged cartilage in order to treat OA. 
Although chondrocyte-based therapy has the capacity to slow 
down the progression of OA and delay partial or total joint 
replacement surgery, currently used procedures are 
associated with the risk of serious adverse events. 
Complications of ACI include hypertrophy, disturbed fusion, 
delamination, and graft failure. Therefore there is significant 
interest in improving the success rate of ACI by improving 
surgical techniques, preserving the phenotype of the primary 
chondrocytes used in the procedure or using mesenchymal 
stem cells derived from bone marrow or adipose tissue. 
However, at the present time, it is unclear which cell type is 
most suitable for cartilage repair. In recent years there has 
been growing interest in the identification and 
characterization of a chondroprogenitor cell population within 
articular cartilage itself. Chondroprogenitors are a distinct 
population of chondrocyte progenitors that exist in the 
superficial (surface) zone of articular cartilage. These 
superficial progenitor-like cells are able to form colonies from 
an initially low seeding density and can expand in culture 
without losing their chondrogenic phenotype. They can also 
maintain the ability to form cartilage when transferred into 3D 
pellet cultures. This population of cells may be a suitable 
source for cell-based cartilage repair and perhaps superior to 
equine bone marrow-derived stromal cells. 
Chondroprogenitors from articular cartilage itself clearly have 
major advantages over bone marrow and adipose tissue-
derived stem cells. This presentation will review the structure 
and function of articular cartilage and the pathogenesis of OA 
and explores the challenges associated with cartilage repair 
and regeneration using cell-based therapies that use 
chondrocytes and mesenchymal stem cells. This talk will also 
focus on the phenotype, biological markers (biomarkers) and 
cellular properties of cartilage-derived chondroprogenitors. 
The development of novel clinical applications that use 
chondroprogenitors instead of dedifferentiated primary 
chondrocytes will be an important step forward in the field of 
cell-based cartilage repair. 
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If you ask most physicians what the connection is between 
animal and human health they will point to zoonoses and the 
many important issues surrounding emerging infections, 
pandemic threats, food safety and public health. Without 
doubt, these concerns are extraordinarily impactful on human 
health communities. However, while physicians in the US 
recognize these issues as vitally important, the majority of 
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physicians themselves are not involved in public health 
concerns nor are they specialists in infectious diseases. Most 
physicians in the US are primary care providers dealing with 
hypertension, heart disease, breast and prostate cancer, 
depression and other common human health concerns. They 
are dermatologists, cardiologists, pediatricians, oncologists, 
surgeons, neurologists, psychiatrists etc etc. Many have never 
heard of One Health and if they have they believe it is a public 
health topic which doesn’t relate directly to their work as 
clinicains.  This talk proposes a novel and effective strategies 
for bringing large numbers of human health providers and 
investigators into collaborations with veterinary professionals. 
Tapping into widespread physician interest in animals 
(wildlife, conservation, pets) these strategies expose 
physicians to the many exciting connections between their 
work, their patients and the world of veterinary medicine. 
Bringing physicians into One Health partnerships is essential to 
its success. The potential for scientific, clinical and public 
health advancements is tremendous but will never be realized 
if the vast majority of physicians remain unaware of the power 
and potential One Health approaches offer.  
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In this review, unwanted side effects, which are described as a 
consequence of early gonadectomy, are discussed. 
Short-term complications: Typical short-term complications of 
gonadectomy in kittens and puppies are rupture of the uterine 
horn, improper ligature placement, hemorrhage and 
infectious diseases.1-3 The immune system of puppies and 
kittens is immature, and entering a clinic for early age 
gonadectomy therefore seems to be combined with an 
increased risk for infectious diseases. Comparing the long-
term risks and benefits of early age gonadectomy with 
traditional age gonadectomy among dogs adopted from a 
large animal shelter, dogs gonadectomized (gx) before 5.5 
months of age had significantly greater incidence of parvoviral 
enteritis.4 Howe analyzed data from 775 cats and 1213 dogs 
of both gender for complications during anesthesia and 
surgery, and in the immediate postoperative period (1 week). 
Three groups of animals gx either in the first 3 months of life 
(group I), between 12-23 weeks (group II) or after > 6 months 
of age (group III) were compared. The rate of serious 
complications was similar in all groups, and only the incidence 
of minor complications was significantly higher in group III. 
Therefore, the authors concluded that if taking the 
peculiarities of young animals into account, early 
gonadectomy has no disadvantage with regards to short-term 
complications.2 
Immune system: The full immunologic impact of alterations in 
sex hormones and particularly of early age gonadectomy 
remains to be elucidated. In retrospective cohort studies 
evaluating the long-term risks and benefits of early age 
gonadectomy compared with traditional age gonadectomy in 
cats and dogs, Spain and colleagues did not find any 
disadvantages of early age gonadectomy in cats, while in early 
age gx female dogs cystitis was more common.5 As none of 
the affected dogs had more than two episodes of cystitis, the 
authors concluded that this does not appear to reflect a long-
term consequence. 4 

Urogenital tract: Gonadal hormones are responsible for the 
normal development of external genitalia. In cats and dogs gx 
at 7 weeks or 7 months of age, the vulva was small and 
infantile compared to intact females, but no clinical problems 
were evident at the age of 15 months. 6, 7. The risks for 
recessed vulva, perivulvar dermatitis and vaginitis seem to be 
increased in spayed compared to intact bitches, and the 
incidence may even be higher in early gx dogs. Obese bitches 
with an infantile vulva are more prone to develop perivulvar 
dermatitis. On the other hand, whether dogs with pre-existing 
juvenile vaginitis are after early gonadectomy at a higher risk 
for persisting chronic vaginitis is discussed controversially. 
Allowing them to go through an estrous cycle may hasten 
resolution. 
Urinary incontinence (UI): In the United States, the long-term 
risks and benefits of early age compared to traditional age 
gonadectomy were analyzed by questionnaires completed by 
the new adoptive owners of the animals.4 During the first 6 
years of life when most cases of urinary incontinence were 
diagnosed, the risk for UI was 12.9% for dogs spayed before 3 
months of age and 5.0% for dogs spayed between 3 months 
and one year of age. Therefore, the authors suggested that 
delaying gonadectomy until at least 3 months of age may be 
beneficial. 4 However, in a large, case-controlled study the 
authors found no difference in UI risk with regards to timing of 
neutering relative to the onset of puberty or to the age of the 
dog at the time of surgery.8 Two years ago, a systematic 
review of peer-reviewed original English language journal 
articles was carried out to evaluate the strength of evidence 
for an association between neutering, age at neutering and UI 
in bitches. The conclusion was that overall the evidence is 
neither consistent nor strong enough to make firm 
recommendations on the effect of neutering or age at 
neutering on the risk of UI. 9 
Musculoskeletal system: While growth rate remains 
unaffected, physeal closure is delayed by early gonadectomy. 
7, 10. Retrospective studies in cats with spontaneous femoral 
capital physical fractures revealed not only male gender, 
delayed physical closure and abnormally high body weight as 
risk factors, but also reproductive status11. In contrast, 
retrospective cohort studies did not prove the association 
between age at gonadectomy and incidence of fractures 
either in cats or dogs.4, 12, 13. An increased incidence of 
orthopedic diseases in early gx dogs was reported by several 
authors. In a retrospective cohort study puppies gx before 5.5 
months of age or between 5.5 months and 1year had a 6.7% 
vs. 4.7% incidence of hip dysplasia, respectively. In Golden 
Retrievers gx before six months of age, the incidence of one or 
more joint diseases (cranial cruciate ligament rupture and/ or 
hip dysplasia) increased 4 to 5 times compared to intact dogs. 
This effect of gonadectomy was less pronounced in Labrador 
Retrievers. Furthermore, the same study also showed the 
effect of gender, e.g. early gx Labrador retriever females 
seemed to be more frequently affected by hip dysplasia, while 
males had significantly more cranial cruciate ligament rupture 
and elbow dysplasia compared to the intact groups. 
Longevity: In a retrospective cohort study of more than 2500 
Vizslas the authors reported that gx animals had significantly 
higher odds of developing different types of cancer and/or 
behavioral disorders, however the odds of being deceased 
was similar within gender between intact and gx dogs 
regardless of age at spaying/ neutering. 14 
Behavior: Cats gx before 5.5 months of age were more likely 
to be shy around strangers. 13 Spaying dogs that were already 
aggressive during puppyhood may even worsen the 
situation.15 A retrospective canine cohort study found that 
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early age gonadectomy was associated with an increased 
incidence of noise phobias and undesired sexual behavior in 
both genders.4 In gx Vizslas, the younger the age at 
gonadectomy, the earlier the mean age at diagnosis of a 
behavioral disorder or fear of storms was.14 
Conclusion: Early gonadectomy is recommended by the author 
for queens and toms as well as for free roaming dogs. For 
client-owned companion dogs however, breed, gender and 
dog keeping practices should be taken into account. The 
author of this article would also like to emphasize that up to 
now most of the data gathered likely indicate an association 
and not a causal relationship. Other factors such as the 
personality of the owner, which may influence reproductive 
policy as well as dog keeping, may also have a causative 
influence. Prospective long-term studies and studies providing 
information on the pathophysiological background of the 
described “associated effects” of early gonadectomy are 
required. 
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Bovine tuberculosis is responsible for significant economic loss 
due to costly eradication programs and trade limitations and 
poses a threat to both endangered and protected species as 
well as to public health. Mycobacterial species causing 
tuberculosis in humans and animals are merged in the 
Mycobacterium tuberculosis complex (MTBC). To date, the 
following organisms are considered members of the MTBC: M. 
tuberculosis, M. bovis, M. bovis Bacillus Calmette and Guérin 
(BCG), M. africanum, M. microti, M. canettii, M. pinnipedii and 
M. caprae; moreover, the MTBC includes the oryx bacillus, 
that has recently been elevated to M. orygis, the dassie 
bacillus and a pathogen of mongooses similar to the dassie 
bacillus that has been suggested to be named M. mungi. 
According to the Task Force Bovine Tuberculosis Subgroup 
(2006) bovine tuberculosis is the “Infection in cattle with any 
of the disease-causing mycobacterial species within the M. 
tuberculosis complex”. However, substantial differences about 
which species of the MTBC are considered as causal agents of 
bovine tuberculosis are still present and many countries do 
still not address all of them in their national legislation. 
Despite 99.9% similarity at the nucleotide level and virtually 
identical 16S rRNA sequences the MTBC members can be 
distinguished by genetic markers, such as spoligotype pattern, 
large genomic deletions (Regions of Difference, RDs) and 
single nucleotide polymorphisms (SNPs). These markers were 
initially used to classify the different organisms within the 
MTBC and thus they are ideal tools for adequate laboratory 
diagnosis. Nowadays, these markers are also used to identify 
large clusters of related isolates, lineages or clonal complexes 
within the main species and have led to a widely accepted 
description of the phylogeny of the MTBC (Brosch et al., 

2002). This phylogeny, based on based on RDs and a selection 
of SNPs, suggests that an organism with the essential 
properties of M. tuberculosis is the ancestor of all members of 
the MTBC. Associations between spoligotype signatures 
(Streicher et al., 2007) and certain lineages have previously 
been observed for the MTBC and these spoligotype signatures 
have been recently used in combination with specific 
chromosomal deletions or SNPs to describe clonal complexes 
of M. bovis and further delineate the global phylogeny of M. 
bovis (Müller et al., 2009; Berg et al., 2011; Smith et al., 2011; 
Rodriguez-Campos et al., 2012). However, it is important to 
emphasise that spoligotype signatures are a useful tool to 
suggest membership of a certain clonal complex, but are not 
suitable phylogenetic markers on their own (Smith, 2012). 
Since the description of M. caprae in 2003 (Aranaz et al., 2003) 
many efforts had to be made to adapt legislation at European 
and national levels. It was not until 2013 that a working 
document on causal agents of bovine tuberculosis by the 
European Commission Directorate General for Health and 
Consumers (SANCO/7059/2013) was released stating that M. 
caprae is a causative agent of bovine tuberculosis and that “all 
provisions explicitly referring to M. bovis in Directive 
64/432/EEC should be understood as applicable to M. caprae“. 
In some countries M. caprae remains a legal and economic 
grey area. Therefore, naming of “new” bacterial species within 
the MTBC is controversial, especially since they have been 
considered species, subspecies or ecotypes depending on the 
taxonomical criteria used for interpretation. For convenience 
and tradition the concept of "species" based on host-
preference and some constant characteristics seems to 
prevail. Naming new members in the MTBC, which could 
potentially infect cattle, might have important legal and 
economic impact for bovine tuberculosis. 
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Despite a recent growth in biomarker-based diagnostics in 
human healthcare, there have been surprisingly few new 
biomarker based tests developed for companion animal 
health. Within oncology, a single biomarker is unlikely to 
discriminate all cases of a particular cancer type since most 
solid cancers are a heterogeneous collection of diseases 
caused by a combination of both genetic and epigenetic 
changes. Dramatic improvements in test performance can be 
achieved by employing a multivariate approach. Avacta 
Animal Health has developed a serum biochemical test 
(Sensitest cLBT) to support the clinician in the diagnosis and 
monitoring of canine lymphoma. The test utilizes a 
multivariate algorithm that draws on a database of 344 
qualified canine samples (control and lymphoma) using the 
relative levels of C-RP and Haptoglobin, the age and sex of the 
animal and the presence of lymphadenopathy. The blood test 
provides an alternative to aspirating lymph nodes and running 
cytology, especially when lymphoma is considered but 
lymphadenopathy is not evident. 
Monitoring for disease remission and recurrence is usually 
performed by palpation of peripheral lymph nodes. However, 
it is a subjective procedure that is only capable of detecting 
gross changes in peripheral lymph nodes. The cLBT can 
provide greater objectivity whilst also detecting changes that 
precede peripheral lymphadenopathy by up to two months. 
Regularly monitoring patients using this test can facilitate 
earlier referral of dogs to oncology specialists thereby 
providing more time to plan appropriate re-induction or 
rescue strategies. Data also demonstrated that dogs with 
higher cLBT scores at diagnosis lived for shorter time periods 
than those that had lower scores prior to treatment. In 
addition it was observed that dogs achieving lower scores 
during their treatment had a longer survival time. 
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Perioperative prophylaxis is one of the most common reasons 
for antimicrobial administration. Its goal is to reduce 
postoperative infection at the surgical site, thereby reducing 
morbidity, mortality and treatment costs. Although it is clear 
that prophylactic use of antimicrobial drugs is appropriate for 
control and prevention of infectious diseases in animals, its 
use should be limited for high-risk situations in which research 
or clinical experience has clearly shown that these applications 
provide measurable clinical benefit (Morley et al., 2005). 
When perioperative prophylactic treatment is used, several 
issues should be decided upon, including the drugs that are 
used, timing of first administration, and re-administration 
after 2 half-lives of the drug if surgery is still ongoing and 
duration of treatment. Whereas much information is available 
in human medicine, objective scientific studies which evaluate 
the use of perioperative prophylaxis in veterinary medicine 

are limited and more are warranted. Colic surgery is typically 
an emergency procedure, classified in the best circumstances 
as a clean-contaminated surgical procedure. Current 
guidelines for horses suggest that prophylactic antibiotics 
should be administered, preferably intravenously, within one 
hour of making the incision (Santschi, 2006). Compliance with 
prophylaxis guidelines in human medicine varies but is usually 
considerably high. There is much less information on this in 
veterinary medicine. In a study reporting on prophylactic 
antimicrobial use in horses undergoing elective arthroscopy 
only 6.3% received preoperative antibiotics within 60 minutes 
of the 1st incision (Weese and Cruz, 2009). It is recommended 
that a second dose should be administered if the surgery is 
ongoing after 2 half-lives of the drug have passed in order to 
assure adequate levels for the duration of surgery. 
Intraoperative antibiotic administration did not occur in any 
horse, in that study (Weese and Cruz, 2009). These 
discrepancies can be partially explained by logistical reasons 
but it was suggested by the authors that adhering to these 
recommendations is preferable (Weese and Cruz, 2009). In a 
study that investigated antimicrobial use in horses undergoing 
emergency colic surgery, only 88 (11.6%) horses received the 
appropriate preoperative dose within 60 minutes of the start 
of surgery and only 8 horses (1.8%) were re-dosed correctly 
(Dallap Schaer et al., 2012). The duration of prophylactic 
treatment is a more difficult topic since post-operative 
complication rate in horses undergoing colic surgery is high. 
Guidelines for the judicious use of antimicrobial therapy 
recommend that antimicrobials should be administered for 
the shortest effective period possible to prevent the 
development of resistant pathogens. While in horses 
undergoing elective arthroscopic surgery most (66%) were 
treated for 24 hours or less (Weese and Cruz, 2009). This is 
clearly not the common scenario in colic patients. In 2006, 
Santschi suggested that equine surgeons should take a hard 
look at reducing the duration of prophylactic antimicrobial use 
in their patients. Due to varies reasons, among which is the 
high post-operative complication rate, it is still common in 
practice in many equine hospitals to administer prophylactic 
antimicrobial therapy for 5 days, postoperatively, mostly 
aiming to reduce incisional complications (Durward-Akhurst et 
al., 2013; Wormstrand et al., 2014). This is also the current 
protocol at the Koret School of Veterinary Medicine – 
Veterinary Teaching Hospital (KSVM-VTH). Recently, the use of 
perioperative antimicrobial therapy for 72 hours and for 120 
hours was compared, in order to evaluate its effect on the 
development of postoperative incisional infections. High post-
operative incisional complication rate (42.2%) was found, but 
no difference was seen between the two tested groups, 
resulting in the conclusion that there is no for the longer 
duration of prophylactic antimicrobial administration 
(Durward-Akhurst et al., 2013). The main reason for reducing 
the amounts of antibiotics that are being used is the 
emergence of resistant bacteria and its effect of both animals 
and humans. During the last years we experienced two 
methicillin-resistant Staphylococcus aureus (MRSA) outbreaks. 
The first occurred in 2010, MRSA contaminated post-surgical 
wounds in several horses and in a survey that was conducted 
as a result, twelve of 84 horses (14.3%) and 16 of 139 
personnel (11.5%) were MRSA carriers. The profile of the 
dominant MRSA strain was multi-drug-resistant, spa-type 
t535, SCCmec type V, pvl-negative. MLST of a representative 
isolate yielded sequence type (ST) 5. The risk of MRSA carriage 
among veterinary personnel was greater in equine 
veterinarians and full-time technicians in comparison to part-
time technicians and to other personnel not working with 
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horses. Strict infection control measures were implemented 
and six months later it was considered successful (Schwaber et 
al., 2013). Two years later, MRSA of a different spa type t002 
was isolated from one of the large animal department staff 
members. In a survey that was conducted, ten of 59 (16.9%) 
staff members and 7 of 14 horses (50%) were MRSA carriers. 
Infection control protocols were reinforced resulting in 
conclusion of this outbreak. Similar outbreaks with different 
spa types were reported from veterinary hospitals from the 
United States (Seguin et al., 1999), Canada (Weese et al., 
2005), Ireland (O’Mahony et al., 2005), Austria (Cuny et al., 
2006; Cuny et al., 2008), the Netherlands (van Duijkeren et al., 
2010), and from Switzerland (Sieber et al., 2011), emphasizing 
the danger of multi drug resistant bacteria. During 2013 49% 
(27/55) isolates from hospitalized horses at the KSVM-VTH 
were resistant. Half (6/12) E.coli isolates, 4/7 Enterobacter 
isolates, 7/8 Klebsiella isolates and 1/1 Salmonella isolate 
were resistant emphasizing the problem of nosocomial 
infection. 
In a survey that was conducted little more than a decade ago 
among diplomats of the American College of Veterinary 
Surgeons, 28 of 32 respondents (88%) reported that they were 
not aware of any written guidelines or standard protocols for 
antimicrobial drug use for equine patients undergoing surgery 
for colic at their veterinary teaching hospital (Traub-Dargatz  
et al., 2002).  A decade later, in a survey among UK equine 
surgeons, less than 1% of the practices had antimicrobial use 
guidelines (Hughes et al., 2013). The authors emphasized the 
importance of implementation of such guidelines in any 
institution where antimicrobials are prescribed in order to 
maintain their effectiveness (Hughes et al., 2013). 
Implementing such guidelines, which should be reviewed and 
updated regularly, and reducing the amounts of perioperative 
antimicrobials that are being used are important goals which 
we all should strive for in order to reduce the emergence of 
resistant strains of bacteria that could affect our patients. 
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Intestinal adhesions are one of the most common 
complications that limit survival rates after abdominal surgery 
in horses, and the primary mode of prevention is an a-
traumatic surgical technique [1]. Recently, several studies 
have addressed the issue and found support for pre-operative 
intravenous treatments, including DMSO (20mg/kg), 
potassium penicillin (22,000 iu/kg) and flunixin meglumine 
(Banamine, 1.1 mg/kg), and for intra-operative treatments, 
including intra-peritoneal unfractioned heparin administration 
(20,000 IU) and the use of sodium carboxymethylcellulose 
(SCMC 7 ml/kg) [2-4]. In addition, an omentectomy has been 
shown to significantly decrease the rate of adhesions 
formation, according to one study [5], and in a more recent 
study by Mair et al., the same trend was noted [3]. Santschi et 
al. reported an 8% adhesions after colic surgery in over 200 
juvenile horses, and they attributed their relatively low 
adhesion rate to the routine performance of omentectomies 
[6].  Several studies have found that adhesions involving the 
omentum are a significant cause for colic and for repeat 
celiotomy [1, 7, 8], and this is consistent with our clinical 
experience. In addition, incarcerations of the intestine through 
the greater omentum have been reported [9, 10]. Peritoneal 
lavage has been shown to decrease adhesion formation in 
horses [11]. Omentectomy greatly facilitates peritoneal 
dialysis [12] by preventing catheter occlusion, which is one of 
the most common complications with peritoneal lavage [13]; 
thus, omentectomy may also enhance the efficacy of post-
operative peritoneal lavage. Hence, removal of the omentum 
has multiple advantages, and it is an additional sensible, quick 
and simple technique to reduce post-operative complications 
following equine abdominal surgery. 
Highly viscous solutions, such as SCMC, have two anti-
adhesive properties: they act both as lubricants to decrease 
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bowel handling trauma and as surface barriers, separating 
serosal surfaces. Intra-operative use of SCMC has been 
previously shown not to interfere with healing of either small 
intestinal anastomosis or abdominal incisions [1, 14]. In 
contrast to previous theories and experimental studies, 
clinically, adhesions seem to involve any region of the 
intestine (Figure 2) without predilection for anastomosis or 
enterotomy sites. Thus, the use of pan-abdominal adhesion 
preventative measures such as SCMC is advocated in all 
abdominal surgeries in the horse [1]. Fogle et al. presented 
the strongest and most up-to-date evidence supporting 
routine use of SCMC by demonstrating that horses that 
received intra-operative SCMC were twice more likely to 
survive than horses not receiving SCMC. Seventy-five percent 
of horses administered CBMC survived to 180 days, whereas 
75% of untreated horses survived 8 days (median survival time 
18 days) [15]. Ascarid impaction is considered a highly fatal 
disease with ~10% survival from surgery. In a recent study, 
survival rates as high as 80% were recorded for foals after 
surgical correction of ascarid impaction. In that study, small 
intestinal enterotomy was avoided and the impaction was 
manually milked into the cecum with generous lubrication 
using SCMC. In the results analysis two factors that were 
found to be significant, one was the avoidance of small 
intestinal eneterotomy and the other was the use of SCMC 
[16]. To summarize, as opposed to other techniques we 
commonly implement in equine surgery, the routine use of 
SCMC in abdominal surgeries has a relatively strong clinical 
evidence basis. 
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FELINE HEARTWORM DISEASE - Cat is considered a susceptible 
but not ideal host for Dirofilaria immitis. Increased host 
resistance is reflected by the relatively low adult worm burden 
in natural infections ( cats generally harbor 1 to 6 worms with 
2 to 4 worms being the usual burden), the low number of 
heartworms that develop after experimental inoculation with 
infective larvae , the prolonged pre-patent period ( 8 months ) 
, the low level and short duration of microfilaremia , and the 
short life span of adult worms ( 2-3 years ) (Dillon 1984, 
Calvert 1989, Mc Call et al 1992, Atkins et al 1995).  In cats 
changes in pulmonary arteries and lungs after infection seem 
to be similar but right cardiac chambers well bear pulmonary 
hypertension and right cardiac heart failure is an unusual 
finding (Dillon et al 1995, Atkins et al 1995). In cats 
symptomatology is quite different than in the canine 
counterpart. Most cats seem to well bear the infection for 
long time.  These cats may have a spontaneous self-cure due 
to the natural death of parasites without any kind of 
symptomatology or suddenly may show dramatic acute 
symptoms. Respiratory signs as coughing, dyspnoea, 
haemoptysis are usually seen but also vomiting frequently 
occurs. Sudden death in apparently healthy cats is 
furthermore a not rare evenience (Mc Call et 1994, Holmes 
1995, Atkins et al 1996). Chronic symptomatologies including 
coughing, vomiting, diarrhea, weight loss can be less 
frequently observed. On the contrary than in dogs, 
symptomatology related to right ventricular heart failure is 
not considered consistent with heartworm infection in cats. 
The onset of symptoms in most cases seems to be related to 
the natural death of parasites or to the first arriving of L5 
heartworms in the pulmonary arteries. 
DIAGNOSIS - Blood test for microfilariae: As microfilaremia in 
cats is unlikely , sensitivity of test for detection of circulating 
microfilariae is very low despite specificity is considered 100 % 
as in dogs in cats too (Atkins et al 1995). 
Blood test for adult antigens: Test detecting adult heartworm 
antigens can provide a definitive proof of infections in cats 
because of the very high specificity. Unfortunately as in cats 
usually worm burden is very light, infections caused only by 
male heartworms are not infrequent and often 
symptomatology may be due to immature worms these test in 
a large average yield false negative result. A negative test 
cannot therefore considered sufficient to rule out the 
infection (Atkins et al 1995). Blood test for antibodies to adult 
heartworm: Due to the low sensitivity of tests for circulating 
microfilariae and adult antigens in cats, test for detection of 
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antibodies to adult heartworm can be useful used (Atkins et al 
1995, Prieto et al 1997). This kind of test has high sensitivity 
but not complete specificity because of cross reactivity with 
other parasites or antibodies to abortive infections. 
Consequently antibody tests should be interpreted carefully, 
taking other relevant clinical information into consideration. 
Thoracic radiographs: Thoracic radiographs are an important 
tool for the diagnosis of feline heartworm disease. Despite 
thoracic abnormalities in few cases are absent or transient 
(Selcer et al 1996), typical findings as enlarged peripheral 
branches of the pulmonary arteries accompanied by varying 
degrees  of pulmonary parenchymal  disease are  strongly  
consistent  with  heartworm infection (Fig 2). Enlargement of 
the main pulmonary artery cannot be observed because this 
tract of artery is obscured by cardiac silhouette. Right sided 
cardiomegaly is not considered a typical finding in cat 
Non selective angiocardiography: Non selective 
angiocardiography is useful in visualization the gross 
morphology of the pulmonary arteries. Seldom can the 
heartworms be seen as negative filling defects within pacified 
arteries (Atkins et al 1995). 
Electrocardiography: Heartworm infection does not involve 
right cardiac chambers. Consequently electrocardiography 
cannot provide useful information in infected cats. 
Echocardiography: Cardiac ultrasound allows the direct 
visualization of the parasites in right atrium and ventricle, 
main pulmonary artery and proximal tract of both its 
peripheral branches. Specificity is virtually 100 % and 
sensitivity in cats seems to be very high (Venco et al 1998, 
Venco et al 1999)  as only a short portion of caudal pulmonary 
arteries  compared with the length of the parasite cannot be 
thoroughly interrogate because off the acoustic impedance of 
the air inflated lungs. Based on these consideration cardiac 
ultrasonography should be always performed when 
heartworm infection is suspected.    
Trans tracheal lavage: The presence of eosinophils in a 
tracheal wash, with or without eosinophilia, may be noted 4 to 
/ months after infection but this findings is not specific and 
infection with other pulmonary parasites (Paragonimus 
kellicotti, Aelurostrongilus abstrusus) and allergic pneumonitis 
should be ruled out (Atkins et al 1995). 
THERAPY - Diminishing doses of prednisone are advised in cats 
in order to relief respiratory distress. The dosage is 2 mg / kg 
dally initially, then declining to 0.5 mg / kg every other day for 
two weeks, and (Atkins et al 1995). If crisis is due to 
embolization of dead worms high doses of prednisone (1-2 
mg/kg 3 times a day) are recommended (Dillon et al 1986). 
Thiacetarsamide is the only arsenical compound of which use 
is described in cats. The same dosage and regimen used in 
treating dogs, 2.2 mg / kg twice daily for two days, is used for 
cats. The use of this drug in cat is debatable. Early reports 
showed some toxicity in heartworm naive cats (Turner et al 
1989) , but later reports showed that thiacetarsamide 
delivered to normal cats produced no respiratory distress or 
altered the body temperature (Dillon et al 1992). However a 
large average heartworm infected cats develop acute 
respiratory distress or sudden death in the post-treatment 
period. This effects seems to be due to embolization 
associated with worm death (Dillon et al 1992). Due to these 
reasons macrofilaricide treatment is not advised in cats unless 
selected situations. In cases of caval syndrome or when a 
heavy worm burden is visualized by echocardiography in right 
cardiac chambers surgery may be attempted. Worm can be 
extracted via jugular vein using thin alligator forceps, horse 
hair brush or basket catheters (Glaus et al 1995, Borgarelli et 
al 1997, Venco et al 1999). Because of the small size of the 

feline heart pulmonary arteries cannot be accessed (Venco et 
al 1999). 
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PREVENTION OF STRANGLES AND EHV INFECTION - 
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Andrew S. Waller 
Bacteriology, Animal Health Trust, Bury St. Edmunds, United 
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Equine herpesvirus types 1 (EHV-1) and 4 (EHV-4) and 
Streptococcus equi subspecies equi (S. equi), the causative 
agent of strangles, are endemic in horse populations around 
the world. Each of these pathogens is responsible for 
significant welfare and economic impact to the equine 
industry. The maintenance of endemic diseases requires three 
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elements. 1) A regular source of infection: the infectious agent 
must be able to persist within the environment or ‘carrier’ 
animals. 2) A regular source of susceptible individuals: either 
through transport or birth of new animals. 3) Poor or 
inappropriately used preventative measures: such as 
inadequate diagnostic testing, biosecurity, vaccines or 
therapeutics. Understanding the behaviour of endemic 
pathogens within horse populations is vital towards the 
identification of effective and practical control measures. 
EHV-1/4: Both EHV-1 and EHV-4 are ubiquitous pathogens of 
horses with 26% and 99% of horses in some populations 
testing sero-positive for antibodies to EHV-1 and EHV-4, 
respectively. Although these viruses are closely related 
genetically, their pathogenesis is remarkably different. Whilst 
EHV-4 infection is virtually restricted to the upper respiratory 
tract, EHV-1 establishes a systemic infection that can cause 
disease ranging from mild rhinopneumonitis to abortion and 
myeloencephalopathy. EHV-1 and EHV-4 are highly 
contagious, usually transmitted by direct contact with infected 
nasal discharge. Both infect the epithelial cells of the upper 
respiratory tract. However, EHV-1 can also infect migrating 
mononuclear cells, enabling it to establish a systemic infection 
that can reach secondary sites that include the vasculature of 
the pregnant uterus and the central nervous system. The 
neurovirulent form of EHV-1 has been associated with a 
specific mutation (A to G at position 2254 in ORF30, which 
encodes a viral DNA polymerase) that has formed the basis of 
diagnostic tests. However, approximately 15% of outbreaks of 
neurological disease occur through infection with so-called 
non-neurovirulent strains and the results of these tests may 
not necessarily reflect the clinical presentation of infected 
horses. 
As with other herpesviruses, EHV-1 and EHV-4 establish 
latency in the infected host through the exploitation of 
multiple strategies to evade both the innate and acquired 
immune responses. Whole inactivated vaccines against EHV-1 
and EHV-4 are available. These vaccines induce virus 
neutralizing antibodies, which may help to inactivate lytically 
replicating virus and reduce clinical signs of disease. However, 
abortions occur irrespective of the presence of high levels of 
virus-neutralizing antibodies in pregnant mares. Therefore, 
although these vaccines have a good safety record and can 
prevent respiratory disease, they do not prevent shedding of 
virus and their ability to protect against viremia, abortion and 
neurological disease is unclear. The control of EHV-1 
associated abortion relies on a combination of good hygiene, 
vaccination and minimizing contact of pregnant mares with 
young animals and those of unknown infectious status. 
However, the eradication of EHV-1 and EHV-4 infection from 
individual animals let alone horse populations will require a 
step-change in our knowledge of latency, protective immunity 
and vaccinology and is an unachievable objective at this point 
in time. 
 Strangles: Strangles is the most frequently diagnosed 
infectious disease of horses world-wide with over 600 
outbreaks identified in the UK each year. The disease is 
characterized by pyrexia, followed by abscessation of lymph 
nodes in the head and neck, which may lead to signs of 
dysphagia. Lymph node abscesses rupture between 7 and 21 
days post-infection, discharging highly infectious pus into the 
local environment, which is a source of infection for naïve 
animals. Despite the severity of clinical signs during the acute 
phase of disease, the vast majority of horses (~98%) recover 
from strangles over a period of weeks. However, 
approximately 10% of convalescent horses fail to clear all 
abscess material from their guttural pouches or sinus tract. 

Residual pus dries and hardens to form chondroids that can 
remain in the horse for several years. Intermittent shedding of 
S. equi from healthy ‘carrier’ animals permits onward 
transmission to naïve horses and is an essential aspect of the 
inter-epizootic nature of strangles outbreaks. Therefore, good 
biosecurity and hygiene is critical to minimizing the impact of 
a strangles outbreak and the identification and treatment of 
persistently infected carriers is vital if new outbreaks of 
disease are to be prevented. Significant progress has been 
made to develop more sensitive diagnostic quantitative PCR 
and serology tests that benefit from high levels of sensitivity 
and specificity. The use of these tests permits the eradication 
of S. equi from horse populations, albeit over a period of time 
and at some expense. Screening and quarantine of new 
arrivals prevents future incursions of S. equi and the 
occurrence of new outbreaks. However, compliance with such 
procedures is frequently compromised by financial and time 
pressures. The horse is one of the most travelled animals on 
the planet and the eradication of S. equi infection is 
sometimes not a realistic proposition based on screening and 
quarantine measures alone. Therefore, vaccination could play 
a significant role in disease prevention. However, the use of 
the available cell-free and live attenuated vaccines in horse 
populations around the world remains highly controversial. 
Some of these vaccines have been linked to adverse reactions 
and very little data concerning their effectiveness has been 
reported. Confusion over vaccine efficacy is amplified by their 
preferred use in horse populations that have recovered from 
strangles. Recovered horses naturally develop a level of 
immunity to re-infection and the presence of persistently 
infected carriers further complicates the clinical picture on 
endemic premises. Furthermore, vaccinated horses cannot be 
differentiated from naturally infected animals using 
serological tests, which presently restrict management 
strategies to a choice of eradicate or vaccinate. A new subunit 
vaccine against strangles for intramuscular administration is 
being developed by Intervacc AB. This vaccine has the 
capability to induce a protective antibody response that can 
be differentiated from that induced following natural infection 
(so-called DIVA), which permits its use alongside the available 
diagnostic tests for strangles. Such vaccines could enable 
veterinarians to eradicate and vaccinate and may help to turn 
the tide of infection towards the eventual control of this 
endemic disease.  
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INFECTION 
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Despite the availability of effective vaccines, canine distemper 
(CDV) and canine parvovirus infections (CPV) remain a cause 
of high morbidity and mortality among dogs. The concept of 
annual vaccination was the norm for many years.  This trend 
was questioned towards the beginning of the 21st century and 
has been recommended to be replaced by the use of annual 
antibody titer testing. In this regard serum antibody (IgG) 
levels to the specific agents are regarded as the criterion for 
distinguishing susceptible from protected dogs. In-clinic Point-
of-Care (IC POC) tests for the assay of serum IgG antibodies to 
the major “core vaccinations” are based exclusively on the 
ELISA technique. A number of IC POC test kits have been 
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developed for this purpose. These test kits should give the 
veterinarian the maximum information in order to make the 
decision to revaccinate or not. Test kits can broadly be divided 
into “qualitative” (results being reported as protected or 
susceptible), “semi-quantitative” (results being reported as an 
approximated antibody titer) or “quantitative” (results been 
reported as a numerical titer). The routine administration of 
modified live virus (MLV) vaccines to dogs has been a major 
factor in the reduction of severe canine infectious diseases. 
Studies carried out in dogs revealed that dogs adequately 
vaccinated as puppies retain their immunity to infection for 
prolonged periods of time. In a study of dogs vaccinated one 
year previously, 84% of dogs had a protective titer as judged 
by the ImmunoComb ELISA POC test kit using the semi-
quantitative method for determining antibody titers. Eleven 
per cent were border-line for CPV and 10% for CDV, 
respectively. Only 4% of dogs were unprotected and 
susceptible having no detectable antibodies for CPV and 6% 
for CDV. It is now recommended by the World Small Animal 
Veterinary Association (WSAVA) that all puppies should have 
their initial vaccinations against the core diseases from about 
the age of 6 weeks of age. Vaccination is repeated every 2-3 
weeks and the last puppy vaccination should be carried out at 
about 16 weeks of age, the age at which most puppies have 
lost their passive maternal immunity. A vaccination of the core 
vaccines is then recommended at one year of age. Thereafter 
it is recommended to check the antibody titers annually and 
on the basis of the results and circumstances make a decision 
to revaccinate or delay revaccination. Both CDV and CPV have 
been extensively investigated by challenge studies regarding 
serum IgG antibody titers necessary to protect dogs from 
these diseases. The “qualitative test” is based on visual 
evaluation of the ELISA color reaction in order to judge 
whether the dog is protected or not. The manufacturer has 
decided on “cutoff” points for each agent.  The user must now 
use the “cutoff” points in order to make a decision whether to 
revaccinate or not. Under these circumstances changes in IgG 
antibody titer between annual tests cannot be evaluated. On 
the other hand the “quantitative” POC test kit has been based 
on the color intensity of the ELISA reactions and offers a 
number of alternatives for judging the titer of antibodies. 1. By 
eye without any auxiliary means – the result in this case is 
“semi-quantitative” or 2. Using a regular office computer 
scanner and a downloadable program prepared by the 
manufacturer, the reaction color can be scanned and the color 
intensity translated into a numerical value. In this case the 
results are “quantitative”. The decision to vaccinate or not is 
then made by the veterinarian based on these results in 
combination with the status and life style of the patient and 
the prevailing circumstances. Controversy: Which is the best 
approach in order to make a scientific and medical judgment 
as to revaccinate: A “Qualitative” or “Quantitative” antibody 
titer result?  
The “qualitative” test has taken the initiative out of the hands 
of the veterinarian to decide the level of a protective antibody 
titer. This strategy removes the scientific, medical and 
resourceful responsibility of the veterinarian to judge what is 
required taking into account the individual dog with its specific 
environment and needs. An extreme example may be a dog 
living in an environment where both CPV and CDV are 
prevalent or even endemic. Another example may be a dog on 
immunosuppressive therapy. Dogs under their different 
conditions with different needs will require a special 
vaccination programs compared to other dogs. 
“Quantification” of the titer of IgG antibody offers the 
veterinarian the opportunity of following antibody titers on a 

yearly basis and detecting trends over time which can be used 
for early detection of dogs that might be losing or have lost 
their immunity to CPV and/or CDV. The latter scenario may be 
relevant in the aging dog with a decline in its immune status.  
It would be preferable that the results provide the maximum 
amount of information. This would then leave the decision for 
revaccination to the attending veterinarian who should 
choose whether to revaccinate dogs depending on knowledge 
of local risk conditions and the lifestyle and health status of 
the specific dog. This practical approach allows to “tailor” 
formulate an annual vaccination program for the individual 
patient taking into account its specific medical needs. In 
conclusion, attributes of “qualitative” and “quantitative” ELISA 
IgG antibody POC kits have been described for their use in 
determining the annual immune protective status of dogs to 
CPV and CDV. Based on either qualitative or quantitative 
antibody titer results the veterinarian should be able decide 
whether to annually revaccinate or not.  It is proposed that a 
“quantitative” result would allow the attending veterinarian 
the maximum expanse of information and initiative in order to 
determine whether to revaccinate by “tailoring” a vaccination 
program for the individual patient taking into account its 
particular medical requirements. In the opinion of the author 
the “quantitative” approach is superior both scientifically and 
medically compared to the predetermined “qualitative” 
method. 
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Horses with colic, as defined by general abdominal discomfort, 
can exhibit some of the clearest indicators of a problem to the 
trained and untrained eye alike.  Overt signs of colic such as 
pawing, lying down, rolling, and flank watching can be obvious 
signs reflecting painful behavior.  These behaviors, as well as, 
restlessness, stretching the body and neck, crouching, flehmen 
response, and vocalizing are generally accepted as signs of 
visceral pain, and have been documented as signs specifically 
associated with pain attributable to increased pressure on the 
gastrointestinal tract. 1 These signs, in conjunction with 
certain abnormal findings during the attending veterinarian’s 
examination, or alone, may lead to surgical intervention.  Post-
operatively, horses may or may not continue to exhibit 
behaviors similar to those demonstrated prior to surgery.  
When these signs are observed, it is clear that the horse is 
painful; however, the absence of these signs does not ensure 
the horse is free from pain.  This discrepancy illuminates the 
difficulties that the present day equine surgeon has in 
managing post-operative pain in the colic patient. Recognition 
of pain or painful behaviors is paramount to ensuring 
adequate pain management.  The recognition of pain by 
veterinarians is most frequently a subjective practice.  As 
mentioned above, when the signs of discomfort are typical 
and obvious, the subjective nature of assessment is likely 
sufficient.  Subjectivity in recognition of pain becomes a 
problem when the signs are seemingly more subtle.  
According to Tayler et al, 2002, horses experience pain in a 
manner similar to humans, and show emotional responses to 
this nociceptive experience. 
2 Subtle affects may include changes in facial expressions, 
head position, ear position, location in the stall, response to 
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palpation, and human interaction.  Dujardin and van Loon, 
2011, showed that as a profession we are not comfortable 
with our ability to recognize these subtleties in horses, when it 
was concluded that 40-60% of surveyed veterinary 
practitioners classified their own ability to recognize pain in 
horses as moderate. 
3 Thus, many pain scoring systems have been developed to 
assess pain in experimental models and clinical cases.4-16 
Three in particular have gained the most attention for colic or 
visceral pain in horses: Composite Pain Scale (CPS), Numerical 
Rating Scale (NRS), and Equine Acute Abdominal Pain Scales 1 
and 2 (EAAPS-1 and -2).11, 14-16 Each scale differs by their 
assignment of score or category to a variety of behaviors 
encountered. Regardless of whether a subjective or objective 
method is used by the clinician or surgeon caring for the post-
operative patient, it is important to ensure that pain is 
ameliorated once identified, or ideally, never encountered.   
There are a number of reasons why pain is a negative factor in 
case management.  Pain and inflammation can elicit systemic 
responses that have deleterious effects on organ systems; 
more specifically they have been demonstrated to negatively 
affect motility via a variety of neural pathways and local 
neurogenic inhibitory pathways.17,18  Pritchett et al, 2003, 
reported that horses that underwent an exploratory celiotomy 
spent less time in locomotion, more time displaying painful 
behavior, had an increased NRS score, had a higher plasma 
cortisol concentration, and an elevated heart rate as 
compared to control groups in which no treatment was 
performed and patients anesthetized for magnetic resonance 
imaging without surgery.11  Another study correlating the CPS 
and NRS scores to survival after gastrointestinal surgery found 
that horses that survived without complications had 
significantly lower CPS and NRS scores compared to horses 
that were euthanized post-operatively or that had to undergo 
a repeat celiotomy.19  Finally, it is the duty of the attending 
veterinarian to minimize discomfort or pain in their patients to 
the best of their ability; however, it is not always as simple as 
it sounds.  Many of the medications that are given to minimize 
pain in post-operative patients have side effects, particularly 
decreased gastrointestinal transit time and delayed mucosal 
healing.20-32 Therefore, post-operative attending clinicians 
are constantly challenged to maximize healing and 
gastrointestinal motility, while minimizing discomfort and the 
effects of stress that come with it.  As stated by Sanchez and 
Robertson, “the potential for ileus should not over-ride the 
need to provide analgesia in a given case.”33 Decisions 
regarding which analgesic drug class, route, dose, and 
multimodal or alone, are clinician dependent.  A number of 
studies have provided data for the clinician to take an 
evidence-based approach to analgesic decision making.  
Nonsteroidal anti-inflammatory drugs such as flunixin 
meglumine, firocoxib, and meloxicam have been evaluated.  It 
has been shown that flunixin meglumine, firocoxib, and 
meloxicam were effective visceral analgesics, with firocoxib 
and meloxicam not demonstrating the negative effects on 
mucosal healing that flunixin did.29-30  Alpha-2 agonists such 
as xylazine, detomidine, and romifidine have been evaluated 
and shown to provide excellent dose dependent visceral 
analgesia for up to 60, 90, and 120 minutes, respectfully.34-39  
Opioids have been studied extensively, with butorphanol likely 
being the most frequently used drug in horses.36  
Buprenorphine was shown to have superior analgesic effects 
compared to butorphanol.40  Morphine has been shown to 
have favorable results with perioperative use on analgesia and 
anesthetic recovery; however, its use has been suspected to 
predispose horses to post-operative colic.  This report was 

following its use in orthopedic patients; however, in a 
retrospective report of horses receiving morphine and being 
anesthetized for MRI, non-abdominal surgery, and colic, 
postoperative colic was associated with surgery and not 
morphine use.41-45   
Lidocaine has been shown to decrease post-operative ileus.46-
47  In healthy horses lidocaine was unable to increase 
gastrointestinal motility, so questions arise via what 
mechanism the decreased ileus may occur.48  Intravenous 
lidocaine has been shown to decrease the 
electroencephalographic response to castration and increase 
the nociceptive threshold in response to a thermal stimulus, 
therefore, perhaps the effects on minimizing ileus in post-
operative patients is related to analgesia or antiiflammatory 
properties.49-50  Finally, multimodal approaches have also 
been evaluated.  In a prospective trial, horses receiving a 
butorphanol CRI and flunixin after colic surgery lost less 
weight and were discharged earlier than those receiving a 
saline CRI and flunixin.51  In another report, a combination of 
xylazine, butorphanol, and ketamine in horses did not increase 
the level of sedation, decreased response associated with 
arthrocentesis, and increased pressure threshold at the 
withers compared to horses receiving xylazine alone or a 
xylazine and butorphanol combination.52   
Studies such as these provide both evidence and inquiry into 
the use of analgesics in postoperative colic patients.   
Continual subjective and objective assessment of pain and 
thoughtful consideration of pain relief methods are 
increasingly important variables in the success of 
postoperative colic patients, and represent areas of future 
research and clinical application. 
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ORAL ABSTRACTS
O01 
EPIDEMIOLOGICAL AND ECONOMIC MODELLING STUDY 
DEMONSTRATING THE POTENTIAL OF ANTIVIRAL AGENTS TO 
CONTROL CLASSICAL SWINE FEVER OUTBREAKS 
Robert Vrancken*1, Jantien Backer2, Johan Neyts3, Nesya 
Goris1 
1Aratana Therapeutics NV, Leuven, Belgium, 2Central 
Veterinary Institute of Wageningen UR, Lelystad, Netherlands, 
3Rega Institute for Medical Research, KU Leuven, Leuven, 
Belgium 
 
Problem Statement: Classical swine fever (CSF) is a highly 
contagious disease in pigs resulting in severe economic 
damages when introduced in a domestic pig population. 
Although currently many parts in the world are free of CSF, 
the disease is a continuous threat to pig populations free of 
disease without vaccination. In the event of a CSF incursion in 
the EU, minimal control measures are imposed, but often 
prove insufficient to mitigate the epidemic, especially in 
densely-populated pig areas. Alternative strategies such as 
pre-emptive culling encounter ethical objections, and 
emergency vaccination leads to prolonged export restrictions. 
Antiviral agents, when mixed in feed are logistically easier to 
apply, provide rapid protection without inducing an antibody 
response, enabling standard diagnostic testing to detect 
(previously) infected animals. 
Methods: In this study, the effectiveness of an antiviral 
containment strategy was evaluated and compared to the 
more conventional approaches highlighted above, using a 
model describing within- and between-herd CSF virus 
transmission. Epidemics were simulated in one of the most 
densely-populated pig area in The Netherlands, with farms of 
varying sizes and pig types. The epidemiological data were 
subsequently used to evaluate a number of CSF control 
strategies on their economic merits. 
Results: The epidemiological modelling results showed that 
both an emergency vaccination policy and an antiviral 
containment strategy in a 2-km radius around detected 
premises are more effective than pre-emptive culling in a 1-
km radius in reducing the size and the duration of the CSF 
outbreak. Moreover, the 2-km antiviral containment strategy 
proved as efficacious as the 2-km emergency vaccination 
policy. Compared to the reference policies of pre-emptive 
culling and emergency vaccination, a control strategy based 
on the use of a potent, selective and safe antiviral agent is 
economically viable. 
Conclusion: In summary, both from an epidemiological and 
economic perspective, controlling CSF outbreaks using 
antiviral agents seems to be preferred. 
Disclosure of Interest: R. Vrancken Employee of: Aratana Therapeutics 
NV, partial sponsor of the study, J. Backer: None Declared, J. Neyts: 
None Declared, N. Goris Employee of: Aratana Therapeutics NV, partial 
sponsor of the study 

 
O02 
IS CHLAMYDIA PSITTACI A PRIMARY PATHOGEN OF AVIAN 
HOSTS? 
Avishai Lublin*, Sara Mechani, Yigal Farnoushi 
Avian and Fish Diseases, Kimron Veterinary Institute, Bet 
Dagan, Israel 
 
Problem Statement: Chlamydia (C.) psittaci is an intracellular 
obligatory bacteria that may cause endemic avian 
chlamydiosis, epizootic outbreaks in mammals, and psittacosis 

in humans. Chlamydiosis in birds is considered a ubiquitous 
subclinical pathogen, however, latent infections may 
transform the infection to an overt disease with the birds 
shedding bacteria and infecting other organisms. In 
commercial poultry establishments, chlamydiosis appears to 
occur mostly in turkeys and ducks, but commercial flocks 
having clinical chlamydiosis as a primary or unique pathogen is 
quite uncommon. The question is concerning the significance 
of C. psittaci as a primary pathogen of the avian host, or, the 
importance of avian species only as reservoir of C. psittaci 
infections in mammals.  
Methods: Samples of domesticated birds, pet birds, zoo and 
wild birds (cloacal, tracheal, eye swabs, and blood) either 
carcasses of dead birds, were submitted routinely or as part of 
surveillance studies to the Laboratory of Avian Diseases at 
Kimron Veterinary Institute, Bet Dagan, Israel, to be tested for 
C. psittaci presence (n=395 submissions annually; average 
over the last 10 years). The laboratory methods in 
determination of C. psittaci included direct 
immunofluorescence with anti LPS-fluorescent antibodies, 
PCR and real-time PCR, and serological determination of 
Chlamydial antibodies by ELISA-based kit. Genotypic 
classification of C. psittaci was made by using the gene 
encoding the major outer membrane protein of the bacterial 
envelope (ompA), and further nucleotide sequencing. In some 
cases the bacteria was diagnosed only following isolation in 
embryonated chicken eggs, by yolk-sac inoculation of specific 
pathogen free (SPF) eggs of 5-7 days-old. 
Results: The average of C. psittaci positive cases out of all 
tested cases in the last 10 years was 22.0 ± 3.7% (mean ± 
standard error of the mean). Clinical signs of various organ 
systems in different Chlamydia-positive birds are detailed in 
the following table: 
Organ 
system 

Bird-type 

  

Clinico-
pathological  sign
s 

Ch
ick
en
s 

Tu
rk
ey
s 

Pige
ons 

Psitt
acin
es 

        

Respirat
ory 

Sinusitis, 
conjunctivitis 

+ + + + 

Digestiv
e 

Diarrhea + + + + 

Locomot
ors 

Paresis due to 
leg arthritis 

+ +     

Neurolo
gical 

Torticollis + + +   

Reprodu
ctive 

Embryonic 
mortality, 

Non-hatching 

+       

Integum
ent 

Ischemia and 
necrosis of non-
feathered skin 

  +     
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As seen in the table, typical respiratory and digestive signs of 
C. psittaci such as sinusitis or conjunctivitis, and diarrhea, 
were found in all groups of birds. Also atypical signs of C. 
psittaci such as neurological signs, were found in most of the 
groups. However, locomotor signs of C. psittaci such as limb 
paresis associated with leg arthritis, were found only in 
chickens and turkeys. Reproductive signs were only seen in 
commercial chickens, and ischemia and necrosis of non-
feathered head and neck skin, only in turkeys. In some of 
these, we could reproduce the signs in artificial inoculation 
studies. 
Conclusion: -        
C. psittaci is a multi-systemic pathogen that may injure many 
organ systems in the bird. 
-       C. psittaci is involved in pathologies unknown so far. 
-       There was found to be a variation between bird groups in 
the clinico-pathological manifestations of C. psittaci. 
-       The interaction between C. psittaci and the avian host is 
not only of an avian reservoir but also host-parasite 
interaction with clinical-pathological manifestations 
Disclosure of Interest: None Declared 
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PREDICTION IS DIFFICULT, PREPARATION IS CRITICAL AND 
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Consumer Product Safety Authority, Utrecht, Netherlands, 
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Problem Statement: Animal disease challenges appear to be 
ever increasing with new and emerging conditions rapidly 
becoming global problems due to factors such as climate 
change and globalization of trade.  Avian Influenza, Ebola, 
African swine fever and Porcine Epidemic Diarrhea are just a 
few of the many trans boundary diseases for which global 
cooperation in research is vital.  These diseases can cause 
serious social, economic and environmental damage and in 
some cases also threaten human health. Various social, 
technological, economic, environmental, political and 
biological driving forces act at the level of the source of 
infection, transmission pathways, and the outcomes. Changes 
to such challenges and uncertainties are inevitable and 
foresight in identifying strategies is required for us to prepare 
for a sustainable future. The EU-funded Global Network on 
Infectious Diseases of Animals and Zoonosis (STAR-IDAZ) 
conducted foresight studies as part of its objective to improve 
coordination of research activities on the major infectious 
diseases of animals (including zoonosis) to hasten the delivery 
of improved control methods. The aim of these studies was to 
identify the scientific and technological needs, including 
research capacity and support structures to prevent, control 

or mitigate animal health and zoonotic challenges for 2030 
and beyond. While our ability to predict the future is often 
limited, being prepared to engage with whatever may happen 
is critical. 
Methods: Foresight workshops were initially conducted in the 
Americas involving consideration of scenarios developed in 
Canada, Asia and Australasia based on the seven questions 
method, and in Europe involving scenario building and back-
casting. Following these regional exercises, critical drivers 
already identified in a range of other related foresight projects 
were classified under eight categories and the top 3 – 5 drivers 
in each category were ranked with the level of uncertainty 
noted (high/medium/low) by experts from a range of 
backgrounds from Europe, Africa and the Middle-East, Asia 
and Australasia and the Americas. The likely impact of these 
drivers on various disease categories was considered, a 
preferred future scenario agreed and back-casting conducted 
at a workshop held in Moscow in June 2014. More than 40 
veterinarians and animal health scientists from around the 
world outlined priorities in terms of research capability and 
capacity to attain the ideal future. 
Results: In each of the regions, the research capacity and 
knowledge networks required to optimize enablers and 
ameliorate barriers to our ability to meet future animal 
disease challenges were identified then grouped and 
prioritized across the regions to give an overall list in which 
transnational data sharing, knowledge transfer, public-private 
partnerships, vaccinology/immunology, vector control, 
antimicrobial resistance, socioeconomics, 
genetics/bioinformatics and utilization of big data rated 
highly. 
Conclusion: The outputs of the STAR-IDAZ Foresight study will 
form the basis of a Global Strategic Research Agenda with 
which research funders and programme managers can 
prioritize and coordinate national research efforts to improve 
global collective preparedness for future animal, human and 
environmental challenges. 
Disclosure of Interest: None Declared 

O04  
EFFECT OF HAY FEEDING ON PH AND VOLATILE FATTY ACIDS 
(VFA) IN THE RUMINAL FLUID OF HOLSTEIN CALVES AT 
WEANING 
Sato Shigeru*1, Nagata Rie1, Ikuta Kentaro2, Kushibiki Shiro3, 
Okada Keiji1 
1Veterinary medicine, Iwate University, Morioka, 2Awaji 
Agricultural Technology Center, Minami-awaji, 3National 
Institute of Livestock and Grassland Science, Tsukuba, Japan 
 
Problem Statement: It is recommended that calves maximize 
calf starter intake before weaning, but fiber is also necessary 
because it improves ruminal development and calf health. If 
calves are fed calf starter before weaning, their ruminal pH 
should be lower than that in cows. However, neither the 
effect of feed on ruminal pH nor the relationship between 
ruminal pH and diarrhea in weaning calves has been studied. 
We investigated pH and volatile fatty acid (VFA) levels in the 
ruminal fluid of hay-fed and non-hay-fed Holstein calves at the 
time of weaning, to reveal the effects of hay feeding on 
ruminal pH. 
Methods: We used eight rumen-cannulated Holstein bull 
calves, aged 4 weeks. The calves were fed a standard milk 
replacement (MR; 24% crude protein and 20% crude fat), calf 
starter (CS; 22% crude protein and 3% crude fat), and 
orchardgrass and timothy hay until 7 d before weaning, and 
thereafter divided into two groups of four calves each. The 
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hay-fed (FF) calves were given a combination of MR, CS and 
hay, and the control (CS) calves were given MR and CS only 
until weaning, after which no calves in either group were 
given MR. Calves were fed at 09:00 and 17:00. A wireless 
radio-transmission pH-sensor (YCOW-S; DKK-Toa Yamagata, 
Yamagata, Japan) was placed in the rumen, and the pH 
measured every 10 min for 21 d after weaning. Ruminal fluid 
and blood specimens were collected at –7, 0, 7 and 21 d after 
weaning. VFAs (acetic acid, propionic acid, and butyric acid) 
were separated and quantified by gas chromatography (Model 
135, Hitachi). We used one-way repeated-measures analyses 
of variance followed by Dunnett’s multiple-comparison tests 
to assess changes in pH and VFA levels from the day of 
weaning. 
Results: The 24-h mean pH values of the ruminal fluids 
increased gradually after weaning in the FF calves and were 
significantly (P < 0.05) higher than those in the CS calves from 
5 to 21 d after weaning. The value at 21 d in the FF calves was 
significantly higher than that in the CS calves (n = 4, mean ± 
SE: 6.35 ± 0.30 vs. 5.72 ± 0.28; P < 0.05). The 1-h mean pH 
values decreased after morning feeding in the FF calves, but 
remained stable at a low level in the CS calves. The pH values 
in the FF calves were higher overall than those in the CS 
calves. Ruminal propionic acid was slightly lower and both 
butyric acid and the A/P ratio slightly higher in FF calves than 
in CS calves. We found no difference in the blood components 
of either group at weaning.  
Conclusion: The 24-h mean pH values of ruminal fluids in the 
FF calves increased gradually and significantly after weaning, 
and were higher overall than in the CS calves. The 1-h mean 
pH decreased after morning feeding in the FF calves. 
Furthermore, ruminal fluid VFA levels differed between the 
two groups. Our results indicate that ruminal fermentation is 
encouraged by supplementing hay with calf starter during 
weaning, and that the 24-h mean pH increased after the 
circadian decrease and recovery of pH after feeding. 
Disclosure of Interest: None Declared  
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STUDY OF P53 DOMAIN MUTATION IN OVINE PULMONARY 
ADENOMATOSIS 
Pejman Mortazavi*, Peyman Mohammadzadeh 
Pathology, science and research branch, Islamic Azad 
University, Tehran, Islamic Republic of Iran 
 
Problem Statement: P53 is a protein which plays a vital role in 
complex organisms, and regulates cell cycle. P53 mutations 
are the most frequent individual genetic changes in cancers. 
Among the best points to study mutations of this gene are the 
lung malignancies. 
Methods: In this study, 5300 lungs were studied in 
slaughterhouses of Kurdistan province-Iran, of which some 
had white, white-turquoise or nodule-like lesions like those 
seen in pulmonary adenomatosis (300 samples), which 
accounted for about 5.6% of all lungs. Fifteen cases were 
positive for ovine pulmonary adenomatosis.  Following, 
positive blocks were colored to study mutation of P53 gene by 
immunohistochemistry method, of which 6 cases showed 
mutation. Next, positive samples were referred to DNA 
extraction stage, and then, were sent to GATC Company, 
Germany, for sequence finding by Sanger’s method using 
sweep initiator in PCR (two-way reading) method. 
Results: Based on the results, exon No. 5 was without 
mutation, intron No. 5 had 27 mutations, exon No. 6 had 6 
mutations, and intron No. 6 had 17 mutations, and total 
number of mutations was 50. Also, the highest number of 

mutations related to replacement of thymine for adenosine in 
base No. 201, and in every 6 samples, and followed 
replacement of by cytosine for adenosine in base No. 223 in 4 
samples. 
Conclusion: This study showed that in ovine pulmonary 
adenomatosis, like human adenocarcinoma, instances of 
mutation of P53 gene occur, and these exonic and intronic 
mutations can cause cancer to occur.   
Disclosure of Interest: None Declared
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Problem Statement: Rheumatoid arthritis (RA), a ravaging 
inflammatory and autoimmune illness that affects the joints, 
characterized by both local and systemic inflammation with 
elevated plasma concentration of pro-inflammatory cytokines, 
(IL-6), (IL-1β), TNF-α, and acute phase proteins. Various drugs 
have been used to control RA, but there are numerous reports 
regarding the side effects of these drugs. Clerodedron 
indicum, Acorus calamus and Piper longum have been used in 
Indian and Chinese traditional medicines against ulcer. We 
have also shown anti anti-inflammatory activity in various 
models. Hence to demonstrate the anti-arthritic - anti ulcer 
activity, ethanol extract of these three plants were combined 
(1:1:3).  
Methods: Carrageenan (0.1%), Adjuvant (dry heat killed 
Mycobacterium smegmatis in FCA) and collagen induced 
(collagen Type II in Incomplete FCA) arthritis models were 
used. Rats of either sex were selected for the experiment,  
Group I(control), Groups  II, III, IV, polyherbal formulation was 
administered in graded doses (50,100 and 200mg/kg, p.o.) and 
group 5 is the standard drug. Percent (%) inhibition of paw 
edema, blood, biochemical parameters, cytokine levels and 
their expression were studied at different day’s intervals and 
compared with standard drugs.  
Results: There was inhibition of paw edema at the highest 
dose i.e. 200mg/kg in all the models. The per cent inhibition 
was 64.58±16.36, 86±3.055 and 80±2 in carrageenan, adjuvant 
and collagen induced arthritis, respectively. Arthritic rats 
showed a reduced RBC count (5.66±0.40, 6.66±2.02 and 6.6±0 
g/dl) in collagen, adjuvant and carrageenan induced arthritis.  
Hb levels were 13.1±0.58, 11.33±0.88 and 11.33±0.56 g/dl in 
collagen, adjuvant and carrageenan induced arthritis. There 
was increased ESR (3±0, 2.66±0.33 and 2.66±1.385 mm/hr) in 
collagen, adjuvant and in carrageenan induced inflammation. 
The polyherbal formulation treated groups showed significant 
recovery from the induced anemia. An indicator of infectious 
and inflammatory diseases, the WBC count was increased in 
arthritic rats. Likewise level of various proinflammatory 
cytokines (IL6, TNF-α, and IL-1β) were reduced in the treated 
group than the positive control group. Serum levels of IL- 6 
(23.5±1.5, 25±3, 25.5±0.5 pg/ml) increased in collagen, 
adjuvant and carrageenan models, respectively. Similarly, 
serum TNF-α levels were 25.5±9.5, 28.6±5.71, 35.1±4.49 pg/ml 
in collagen, adjuvant and carrageenan induced models 
respectively. Likewise, serum levels of IL-1β was 24±2, 
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34.5±3.5 and 39.5±3.5 ng/ml respectively. Again, the anti-
inflammatory cytokine viz. IL-10 levels were found to be 
elevated in the test group than the arthritic group (Positive 
control). 
Conclusion: Taken together, our results strongly supports the 
anti-arthritic potential of the formulation due to presence of 
its various phytoconstituents like flavonoids, phenolics and 
steroids which are well known for their anti-inflammatory 
activities. In conclusion, it is a novel compound for treatment 
of RA, without ulcer genic property like Indomethacin, aspirin 
or COX inhibitors. 
Disclosure of Interest: None Declared 
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CLINICAL TREATMENT OF OA: NSAIDS, NUTRACEUTICALS 
AND STEM CELLS: WHAT DOES THE RESEARCH-INFORMED 
PRACTITIONER WANT TO KNOW? 
John D. Reilly 1 2 *, Paul G. Leaney 1  
1Loughborough University, Epinal Way, Loughborough 
2Vetacare Ltd, Loughborough, UK 
 
Non-Steroidal Anti Inflammatory Drugs (NSAIDs) are the 
practitioner’s mainstay in the treatment of acute and chronic 
osteo-arthritis (OA). However, controversy surrounds their 
long-term use in the patient because they are known to 
disrupt glycosaminoglycan synthesis resulting in gastric 
ulceration and degradation of cartilage (1, 2, 3, 4, and 5). Thus 
the European Group for the respect of Ethics and Excellence in 
Science called for drugs used in the treatment of OA not to 
have deleterious effects on normal cartilage (6). For these 
reasons most practitioners are searching for multi-modal 
clinical approaches to the effective clinical management of OA 
that can reduce the use of NSAIDs. Practitioners have 
polarised views about the use of nutraceuticals because 
perceived controversy surrounds their efficacy and their mode 
of action. Yet many still use them and report very useful 
clinical results per se and through their NSAID-sparing 
properties. The nutraceutical debate (7, 8) together with a call 
for more research on the relative merits of direct 
transplantation of stem cells versus endogenous cell 
recruitment through homing methods (9) has made the 
research-informed practitioner’s current position more 
confusing. Are we doing the best we can at the moment? 
References: 
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proteoglycan metabolism in normal canine articular cartilage in vitro. 
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POSTER ABSTRACTS
P01 
DOES FARMERS' BEHAVIOR REALLY MATTER: EXPLORING THE 
ROLE OF GROUP ORGANIZATIONAL BEHAVIOR IN TWO BVD 
CONTROL SCHEMES IN THE UK 
Lena Azbel-Jackson*, Claire Heffernan 
School of Agriculture Policy and Development, Reading 
University, Reading, UK 
 
Problem Statement: Bovine Viral Diarrhoea (BVD) is a viral 
disease of cattle with large impact on herd productivity and 
reproduction (Houe, 1999). The disease is endemic in the UK 
control and prevention of which estimated to cost UK 
economy from £25 - 60 million pounds each year 
(Weldegebriel et al., 2009). Nevertheless, given the apparent 
costs and benefits of eradication why farmers have not 
embraced BVD control scheme? The paper explored the role 
of Group Organizational Citizenship Behaviour (GOCB) in BVD 
testing across the two BVD schemes in the UK: Orkney 
Livestock Association BVD Eradication Scheme and the Norfolk 
and Suffolk Cattle Breeders Association BVD Eradication 
Scheme.   
Methods: The data of 192 farmers in Great Britain (100 in 
Norfolk and Suffolk and further 92 in Orkney Islands) were 
collected by the telephone surveys or face-to-face interviews 
which took place in 2010. The survey was stratified by farm 
size, farm type and region. Key ‘discretionary’ behaviours, 
which could enhance the effectiveness of the scheme were 
examined in particular, the transfer of information regarding 
BVD status between farmers, groups motivation factors for 
membership and attitude toward livestock disease regulation. 
Results: Analyses of farmers’ responses have demonstrated 
that information transfer was limited and BVD status 
remained a sensitive subject (Table 1). A large proportion of 
farmers stated that they never shared animal health 
information as it was considered 'gossip'.  
Table 1: Sharing Animal Health Information among Social 
Groups: 
  Proportion of Farmers (%) 

  Scheme Region 

  In  Out  Orkney  Norfolk 

   (N=138) (N=54) (N=92) (N=100) 

Family  8 2 0 0 

Relatives 7 4 4 4 

Neighbors 4 6 15 15 

Friends 6 7 0 14 

Markets  4 9 0 2 

Other 7 13 0 0 

Total  36 41 19 35 

Drivers for membership also varied across the study set, 
Orkney farmers initially bowed to social pressure from other 
farmers and scheme owners to join, the levels of active 
participants appeared to decline with the withdrawal of 

subsidized testing. Norfolk/Suffolk farmers were also 
responding to inducements of inexpensive tests from those in 
charge of running the scheme i.e. the vets. Across groups a 
high proportion of farmers failed to recognize any benefits 
from joining the scheme. 
Table 2: Attitudes toward Livestock Disease Regulation  
     Proportion of Farmers (%) 

    Scheme               Region  

  In  Out  Orkney Norfolk 

 (N=138) (N=54) (N=92) (N=100) 

All compulsory 43 52 58 53 

Mainly 
compulsory 

21 17 25 23 

Mainly 
voluntary 

12 13 13 16 

All voluntary 1 19 5 8 

No difference between the group’s attitudes was found in 
relation to the desire for regulation regarding epidemic 
livestock diseases (Table 2). Despite being part of a voluntary 
disease control group, schemes members still desired stronger 
regulation with regard to animal health. 
Conclusion: The findings indicate that joining a disease control 
schemes, on varying levels devolves individual autonomy to 
the group. However, while devolving individual authority in 
relation to epidemic disease was desirable, interference in 
endemic diseases was less clear-cut. Thus, future government 
policies based on the ‘beneficiary pays’ principle only are likely 
to be strongly opposed by the farming community. 
Disclosure of Interest: None Declared 
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Problem Statement: Mycobacterium tuberculosis is the major 
pathogen of human tuberculosis. However, tuberculosis is also 
caused by Mycobacterium bovis in cattle. Differentiation is 
necessary for the treatment of individual patients and for 
epidemiological investigation, especially in developing 
countries like India, which shares a greater proportion of 
world’s bovine tuberculosis. As it is well known that M. bovis 
strain are resistant towards the Pyrazinamide drug of TB, so 
early detection of the pathogens for a rational approach of 
treatment is necessary. The present study dealt with the 
specification of M. tuberculosis and M. bovis in human and 
cattle specimen in North East region of India by biochemical 
tests and molecular technique. The identifications obtained by 
using specific oligoneucleotide primers correlated 100% with 
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the biochemical tests. Our study suggests that this PCR based 
on pncA and oxyR gene may effectively identify these two 
closely related species. Interestingly a major finding was that 2 
out of 20 culture positive samples isolated from TB patient 
indicated positive for M. bovis. This study also showed a clear 
picture on the epidemic condition of tuberculosis and its 
zoonotic potential in the North East region of India. 
Methods: The biochemical tests were performed for primary 
confirmation of M. tuberculosis and M. bovis species in 
samples. The various tests we performed were nitrate 
reduction test, pyrazinamidase test, niacin detection test, 
catalase test. PCR was performed on each culture positive 
sputum and nasal swab sample to detect pncA and oxyR genes 
of mycobacterium species using oligonucleotide primers. The 
same forward primer for pncA gene (pncAMTB-1,2F) was 
designed for both M. bovis and M. tuberculosis. On the 
contrary, the reverse primers used were different for both the 
species. Similarly, the same protocol was applied for oxyR 
gene too. Here, the same forward primer for oxyR gene 
(oxyRMTB-1,2F) was designed for both the species, however 
the reverse primers used were different. 
Results: Ten culture positive samples isolated from cattle farm 
showed negative for nitrate, pyrazinamidase, niacin and 
catalase test thus indicated positive for M. bovis and it was 
interesting and curious to note that 2 out of 20 culture 
positive samples isolated from TB patient showed negative for 
all above tests and thus indicated positive for M. bovis and 
remaining 18 samples showed positive for above tests and 
thus indicated positive for M.TB. All the positive cattle 
appeared as M. bovis infected and not a single case of M. 
tuberculosis was found in tested animals in biochemical tests. 
PCR assay confirmed the results of biochemical tests by 
amplifying the product of 185 bp of pncA gene and 280 bp of 
oxyR gene using specific reverse primers. All the M. 
tuberculosis isolates generated 185 bp and 270 bp products in 
M. tuberculosis- specific pncA PCR and oxyR PCR respectively 
while none produced amplification product in M. bovis-
specific pncA & oxyR PCR. Similarly, M. bovis strains showed 
amplification of 185 bp and 280 bp products in M. bovis 
specific pncA & oxyR PCR respectively but no amplification in 
M. tuberculosis-specific pncA and oxyR PCR. The results of 
pncA and oxyR PCR assay clearly revealed that 18 out of 20 
sputum culture isolates were of M. tuberculosis species as we 
got in biochemical tests. Two culture positive isolates of 
human sample did not show amplification in either M. 
tuberculosis-specific pncA or M. tuberculosis specific oxyR 
PCR. So these two samples were assayed with M. bovis 
specific pncA and oxyR PCR, and it showed amplification. Thus 
these reactions confirmed the presence of M. bovis strain in 
these two human sputum samples.  
Conclusion: Amplification of DNA by using this modified and 
short PCR protocol provides a rapid and sensitive method for 
detection of mycobacterium complex (MTBC) from clinical 
specimen or cultures. This study also reveals the present 
scenario of tuberculosis and its zoonotic importance in the 
North Eastern region of India. So, species specification of M. 
bovis and M. tuberculosis will lead to accretion new data 
regarding the extent of human infection with M. bovis or vice 
versa. 
Disclosure of Interest: None Declared
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ULTRASONOGRAPHY OF THE SKIN IN NORMAL BEAGLE DOGS  
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Problem Statement: In human medicine, ultrasonography (US) 
has recently been extended to dermatology with promising 
results, while being still in its infancy in veterinary 
dermatology. However, US is commonly used in numerous 
other fields of veterinary medicine. Indeed, US is non-invasive, 
dynamic, cost-effective and safe imaging method that can be 
performed readily in the clinic, typically performed without 
sedation. Nevertheless, to date, there is neither published 
protocol nor normal range concerning US of the skin in dogs.  
Thus, the aim of the study was to set up a protocol to study 
the qualitative (echogenicity, echotexture) and quantitative 
(thickness) aspects of the healthy dog's skin in several body 
regions. The intra- and inter-individual variability of the skin 
thicknesses as well as the repetitiveness of the exam were 
evaluated. Finally, skin biopsies were processed for histology 
in order to validate US images interpretation.  
Methods: Three healthy young adult (2 yo) Beagle dogs (10.9 -
12.2 kg) were included in the study. Full clinical exam and 
blood analyses were performed. Acclimation of the dogs to 
the US material and protocol was realised. Thirteen body 
regions were selected based on clinical interest and/or 
anatomical landmarks. Three US sessions at 3 days intervals 
were done for each dog using an 18-6MHz linear probe. 
Qualitative aspect and mean thickness of the epidermis-
dermal layer were noted for each location. Skin mean 
thickness was also measured on histological slides. 
Results: Except scrotum and digital pad, US images of the skin 
appeared stratified with consistent findings between regions 
and individuals. The most superficial layer was hyperechoic 
and corresponded to the thin US gel/epidermis interface. Just 
underneath, a thicker and less echoic layer corresponding to 
both the epidermis and the derm was observed. Interestingly, 
a biphasic derm was observed in some regions (nape of neck, 
sternal tip, ventral neck and interscapular region). The 
deepest layer was hypoechogenic with thin hyperechogenic 
strips and corresponded to the hypoderm. The measurement 
of skin thickness with US showed a good repetitiveness.  
Thicknesses varied between body regions but were consistent 
between dogs and corresponded to histological 
measurements. 
Conclusion: This protocol allowed easy and repeatable US of 
normal dogs’ skin. This work provides a regional atlas of 
normal US skin images and illustrates the regional variation of 
US skin layers. Both US images and thickness measurement of 
the skin were concordant with histological measures. More 
studies are required to provide a quantitative analysis of 
regional and individual differences.  
Disclosure of Interest: None Declared 
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WHAT DO PET OWNERS KNOW ABOUT CANCER AND 
CHEMOTHERAPY IN SMALL ANIMALS IN BRAZIL? 
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Universidade de Franca, Franca, Brazil 
 
Problem Statement: Although it is possible to enhance quality 
of life and increase survival by chemotherapy protocols, the 
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preconceptions and diagnosis of cancer normally induces a 
negative impact on the decision making process. To our 
knowledge there is currently no survey regarding public´s 
knowledge about cancer in domestic pets, specifically how 
their understanding of treatment and the diseases properties 
influences their decision making process and adherence to 
chemotherapy program. The aim of this study was to survey 
the knowledge of small animals owners about aspects of 
cancer, treatment and the decision making process.  
Methods: The questionnaires were presented to owners of 
cats and dogs referred to the Veterinary Hospital of the 
Universidade de Franca (UNIFRAN), Franca-SP, Brazil, from July 
1th to December 30th 2013. Initially, to evaluate the 
knowledge and psychological impact of cancer in pet owners, 
the questionnaire comprised questions such as “What is 
cancer?” and “What is the first word that comes to your mind 
when you hear about cancer?” Thereafter, people were asked 
whether they experienced cancer in their pet by questions as 
“Have you ever had any pet with cancer?” More specific 
multiple choice or ’yes/no’ questions were also requested as 
the following: “Cancer is a curable disease?”, “Have you ever 
had any pet that had been treated with chemotherapy?”, “Do 
you know if adverse effects of chemotherapy are preventable 
and treatable?”, “How often do you think the side effects of 
chemotherapy occur in cats and dogs?” 
Results: One hundred and thirty-one people (84 female, 47 
male) were interviewed. They had at least one cat or dog, not 
necessarily with cancer. When asked about the meaning of 
cancer, 64 (49%) answered “tumor”, 32 (24%) “Neoplasia”, 25 
(19%) “Malignant disease”, 5 (4%) “Incurable disease” and 5 
(4%) said they did not know. The word most associated with 
cancer was “death”, mentioned by 25 (19%) individuals. Other 
usual words mentioned were “disease” (22/17%), “hurt” 
(19/15%), “tumor” (18/14%), “bad” (12/9%) and “pain” 
(7/5%). Forty-four (34%) owners considered cancer as a 
curable disease against 8 (6%) who do not believe in a cure. 
However, 79 (60%) think that the cure of cancer “depends on 
something” (not specified). Seventy-seven (59%) people 
surveyed said they had a pet with cancer, in spite of the fact 
that only 21 (16%) of those people had a pet treated with 
chemotherapy. One hundred and seven (82%) owners said 
they think it is possible to treat the side effects of 
chemotherapy. However, about fifty percent (64/49%) of the 
survey group believes that it is possible to prevent side 
effects. Finally, sixty-seven (51%) of owners thought that 
“most animals” present side effects after chemotherapy, 25 
(19%) believe that about “fifty percent of patients” present 
side effects, 21 (16%) thought that “all animals” present side 
effects and 18 (14%) thought that only “few” patients express 
them.  
Conclusion: We conclude that the negative impact of cancer in 
pets on the family in addition to the lack of knowledge about 
this subject could influence the adherence to chemotherapy 
program. However, we believe that veterinarians may likewise 
have an influence on the decision making process. We 
encourage new surveys involving owners and veterinarians 
concurrently. 
Disclosure of Interest: None Declared 
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ARE COAGULOPATHIES A CAUSE FOR CONCERN IN DOGS 
WITH LYMPHOMA? 
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SOBREIRA, M.F.R.; CALAZANS. S.G.* 
Universidade de Franca (UNIFRAN), Franca-SP, Brazil 
 
Problem Statement: Coagulopathies have been reported in 
dogs with cancer. However, in many cases the clinical signs are 
not evident. The aim of this study was to evaluate hemostatic 
changes in dogs with multicentric lymphoma through platelet 
count, fibrinogen levels, activated partial thromboplastin time 
(aPTT) and prothrombin time (PT) analysis. 
Methods: Eight dogs with lymphoma (four males and four 
females) were admitted to the Veterinary Hospital of the 
Universidade de Franca (UNIFRAN), Franca-SP, Brazil, from 
January 10th to December 20th 2013. Only dogs with no other 
illness that might influence the coagulation system were 
considered for this study. Lymphoma was diagnosed by 
cytology and/or histopathology in addition to lymph node 
immunohistochemistry. Staging procedures consisted of 
laboratory testing, (such as complete blood count and bone 
marrow aspiration), radiography and ultrasonography. Ten 
healthy dogs from the University’s kennel constituted the 
control group. Blood samples were obtained by jugular 
venipuncture. Two milliliters of blood was added to a tube 
containing EDTA and platelet count was performed using an 
automated hematology analyzer (BC 2800VET, Mindray). For 
fibrinogen, aPTT and TP analysis, 2 mL of blood was added to a 
tube containing sodium citrate and samples were centrifuged 
at 1500 rpm for 15 minutes. The tests were performed using 
commercial reagents and an automated coagulometer (COAG 
1000, Wama). T-test was used to assess whether the means of 
the two groups were statistically different. Statistical analysis 
was performed using the software program GraphPad Prism 5. 
Significance was considered at 5% (P<0.05).  
Results: Clinical data and individual values are presented in 
Table 1. Patients included in this study did not show clinical 
signs of bleeding or thromboembolism. Two dogs presented 
generalized lymph node involvement (stage III) and six dogs 
had spleen or liver involvement (stage IV). With the exception 
of patients 3 and 6, all dogs were subjected to a multidrug 
chemotherapy protocol. Dogs with lymphoma showed 
significantly higher (P<0.05) aPTT than those from the control 
group (Table 2). No significant difference was observed in 
platelet levels between the two groups. However, a 
remarkable thrombocytopenia and thrombocytosis was 
observed in patients 1 and 8, respectively.  
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Table 1. Clinical data and hemostatic profile of dogs with 
multi-centric lymphoma:  
 
Patient Age 

(years) 
Breed Clinical 

stage 
Diagnosis 

1 8 Mixed IVb DLBCL 

2 4 Rottweiler IVb * 

3 17 Poodle IIIb * 

4 4 Maltese IIIa DLBCL 

5 6 Rottweiler IVa DLBCL 

6 5 Mixed IVa T-lymphoblastic 

7 11 Mixed IVa DLBCL 

8 14 Mixed IVa DLBCL 

 

Survival 
time 
(weeks) 

Platelets 
(103/μL) 

Fibrinoge
n 
(mg/dL) 

aPTT 
(s) 

TP (s) 

23 8 975 11.7 4.8 

7 200 243 13.6 6.9 

11 598 533 15.6 7.1 

>25 585 198 12.2 6.9 

** 180 57 13.6 16 

>8 288 106 13.6 8.7 

>18 244 61 9 11.1 

>4 1077 207 11.5 6.1 

DLBCL: diffuse large b-cell lymphoma,* cytological diagnosis only,** 
data not available.  
Table 2. Coagulation parameters (mean± standard deviation) 
and their P value in dogs with multicentric lymphoma and 
the control group. 

 Platelets 
(103/μL) 

Fibrinogen 
(mg/dL) 

aPTT 
(seconds

) 

TP  
(seconds

) 
Lymphom

a 397.5±340.3 297.50±313.0
4 

12.6±1.9
7 

8.45±3.5
8 

Control 307.75±114.2
2 234.38±26.36 9.28±0.8

7 6.5±0.67 

P 0.491 0.579 <0.001 0.152 

Conclusion: We believe that the subclinical findings in dogs 
with lymphoma may include abnormal hemostatic 
parameters, such as prolonged aPTT. However, their clinical 
significance should be investigated in further studies involving 
larger number of animals. 
Financed by FAPESP (The State of São Paulo Research Foundation) 
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Problem Statement: Horn core carcinomas, neoplasms that 
affect mainly castrated male bovines, working bullocks and 
more rarely cows and bulls, has great importance in India, 
where about 1% of the bovine population (Kulkarni 1953, Lall 
1953, Zubaidy 1976) is affected which results in heavy 
economic losses. Pathogenesis of this tumor has not been 
elucidated; however, several predisposing factors have been 
implicated, such as genetic predisposition, exposure to solar 
radiation, hormonal imbalance, virus induction, or a 
combination of these factors (Singh et al. 2005). 
Methods: An 11 year old Nelore cow was admitted to the 
Veterinary Hospital at the Universidade de Valença, Rio de 
Janeiro, and exhibiting progressive weight loss for six months 
and very similar, almost symmetrical, exophytic masses 
around the core of both horns. They measured about 20 cm in 
diameter each, exhibited straw yellow color, cauliflower-like 
appearance, elevated borders, and were covered by 
serosanguinous fluid with strong putrid odor. According to the 
history and lesion progression, the horns got progressively 
looser until they were removed manually; this cow had only 
one calf and went into anestrus for several years. Initially, 
excisional biopsies of both lesions were performed for 
histopathology examination and serum was collected for 
hormone measurement. Due to progression of clinical 
symptoms, euthanasia and necropsy were performed. 
Fragments of all organs were collected and fixed in 10% 
formalin and routinely processed at the Section of Anatomic 
Pathology, EMBRAPA/Universidade Federal Rural do Rio de 
Janeiro, Seropédica, RJ 
Results: Macroscopic examination revealed that the tumor 
masses were deeply infiltrated in the frontal sinuses starting 
at the base of the horns. The pituitary gland was moderately 
enlarged (2 cm x 1.5 cm) and exhibited a small cystic 
formation on the cut surface. The ovaries exhibited 6 and 8 
visible follicles each. Histological examination revealed a well 
differentiated typical squamous cell carcinoma at the base of 
both horns. The adenohypophysis had a large cyst containing 
a homogeneous eosinophilic secretion, as well as moderate 
hyperplasia of chromophobe cells. In the ovary, there were 
numerous Graaf follicles and corpus albicans, as well as 
hyalinization of artery walls. Hormone measurements in 
serum revealed a significant increase in the levels of 
luteinizing hormone (6.9 ng/ml) and slight increase in levels of 
follicle stimulating hormone (12.1 ng/ml), as well as a marked 
decrease in levels of total estrogens (0.98 pg/ml); 
progesterone was 0.53 ng/ml of serum. 
Conclusion: The occurrence of a bilateral horn core carcinoma 
in a cow – a condition apparently not yet described in the 
literature - with clinical and laboratorial evidence of sexual 
hormone disorder, reinforce the hypothesis that these 
hormones are intimately involved in the genesis of this 
neoplasia. On the other hand, exposure to solar radiation does 
not seem to be an important factor, once this neoplasia is 
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relatively rare in Brazil, where the incidence of sunlight is 
comparable to that in India.  
References: 
Kulkarni H.V. 1953. Indian Vet. J. 29:425-421. 
Lall H.K. 1953. Indian Vet. J. 30:205-209. 
Zubaidy A.J. 1976. Vet. Pathol. 13:453-454. 
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Problem Statement: Colibacillosis, is a septicemic illness that 
Escherichia coli causes significant loses at calves. Procalcitonin 
and neopterin is an important septicemic indicator which is 
often used in human medical. In this study, the aim is to find 
out the use of procalcitonin and neopterin, interleukin (IL-8), 
interferon gamma (INF-γ), prostaglandine E2 (PGE2), tumor 
necrosis factor (TNF-α) and malondialdehyde (MDA) in the 
diagnosis and determination of prognosis of colibacillosis 
which is an important cause of mortality at calves. 
Methods: The material of this study is composed of 15 healthy 
calves and 15 colibacillosis which are bacteriologically 
septicemic. In the blood serums taken which colibacillosis 
diagnosed bacteriologically, glucose, creatine, cholesterol, 
total bilirubin, total protein, albumin and globulin levels were 
determined via auto analyzer device. (Mindray BS 200, PRC) 
Among the blood samples, procalcitonin, IL-8 and IFN-γ levels 
were determined through the sandwich enzyme immunoassay 
method; TNF-α, MDA, neopterin and PGE2 levels were 
determined through competitive inhibition enzyme 
immunoassay method and through commercial kits (Cusabio, 
PRC) and in accordance with the kit procedures and by using 
the ELISA device. (Thermo Multiskan) 
Results: Both procalcitonin and neopterin levels were 
regarded as reasonably high in septicemic group compared to 
the control group (P<0.01). The level of serum TNF-α was 
found higher in septicemic group than the control group 
(P<0.05). In MDA, IL-8 and PGE2 levels were not found 
statistically meaningful (P>0.05). The IFN-γ levels in control 
group were not taken in to account but in the septicemic 
group a reasonable difference was determined. 
Conclusion: As a conclusion, in this study the scope was to 
determine the blood levels of biological markers such as 
procalcitonin, neopterin, TNF-α,  IL-8, MDA, PGE2, IFN-γ in 
calves of septicemic and healthy group upon serum levels in 
order to provide base data for further studies in the field of 
veterinary medicine. The results achieved show that, in the 
field of veterinary medicine in determining inflammation and 
prognosis, procalcitonin, neopterin, TNF-α, IL-8, MDA, and 
PGE2 serum levels can be indicated by ELISA method. 
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Problem Statement: Canine transmissible venereal tumor 
(CTVT) is a contagious round-cell neoplasia of uncertain origin, 
located mainly on the external genital mucosa. However, 
extragenital CTVT without genital lesions have been reported. 
In these atypical cases, it is usually difficult to differentiate 
CTVT from other canine round-cell tumors. For this reason, it 
is necessary to include other neoplasms, especially round-cell 
tumors, in the differential diagnosis. In addition, the exact 
cytogenetic origin of this tumor remains unclear. Mozos et al. 
(1996) and Marchal et al. (1997) demonstrated that CTVT cells 
express macrophage markers, suggesting that the tumor has a 
histiocytic origin. On the other hand, this was not confirmed 
on other studies using immunohistochemistry (Goldschmidt & 
Hendrick 2002, Gross et al. 2005). To further investigate the 
nature (origin) of CTVT, as well as to provide support for 
establishing the diagnosis and differential diagnosis of this 
neoplasm, this study was performed using 
immunohistochemistry and lectin histochemistry analysis.  
Methods: Immunohistochemistry was performed on samples 
from 10 genital CTVTs and from 6 exclusively extragenital 
CTVTs previously diagnosed by cytology and histopathology. 
Fragments of 16 selected CTVTs, previously fixed and paraffin-
embedded, were routinely processed, sectioned at 5 
micrometers and deparaffinized at the Section of Anatomic 
Pathology, EMBRAPA/Universidade Federal Rural do Rio de 
Janeiro, Seropédica, RJ. CTVT tissue sections were incubated 
with biotinylated antibodies (anti-lysozyme, anti-macrophage, 
anti-vimentin, anti-CD18, anti-CD3, anti-CD79, anti-CD117), 
and subsequently developed using the streptavidin-biotin 
peroxidase complex technique. Lectins Con A, DBA, SBA, PNA, 
UEA-1, WGA, sWGA, GSL, JSA, PSA, PHA-L, PHA-E and RCA 
were additionally tested in four genital CTVTs.  
Results: The CTVTs showed strong staining for anti-vimentin, 
anti-CD117 and anti-CD3 antibody. No reactivity was observed 
for anti-lysozyme, anti-macrophage, anti-CD18, and anti-
CD79a antibodies even though the infiltrating macrophages, 
neutrophils and lymphocytes exhibited strong staining for 
these antibodies. In lectin histochemistry, tumoral cells 
exhibited strong staining with lectins Con-A, PHA-L, and RCA.  
Conclusion: Conclusion: There was no histopathological and 
immuno-reactivity difference among genital and extragenital 
CTVTs. These findings do not corroborate the hypothesis of 
histiocytic origin of CTVT. They do indicate a probable 
lymphoid/myeloid origin of this tumor (reactivity for CD3, 
ConA, PHA-L and RCA). The differences in antigen expression 
from the antibodies tested in this study and findings from 
other authors might be associated to misinterpretation of the 
immunohistochemistry results (reactivity with infiltrated 
inflammatory cells) or to a possible genetic heterogeneity of 
CTVT cell lineages worldwide, which could express different 
proteins. 
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Problem Statement: Tuberculosis (TB) is an ancient infectious 
disease that has been infecting different populations around 
the globe and it has also been considered as one of the most 
successful human and animal disease. TB in found in animals 
such as cattle and other known bovids is known as bovine 
tuberculosis. Bovine tuberculosis (BTB) is an infectious disease 
found in cattle mainly caused by Mycobacterium bovis. Other 
members of Mycobacterium tuberculosis complex (MTC) have 
also been implicated in bovine tuberculosis. BTB causes 
economic losses such as loss of milk production and cattle 
curling. Public health implications of bovine TB provide much 
incentive for its eradication worldwide. However, for many 
farmers in the Eastern Cape province of South Africa, 
minimising these public health risks does not practically offset 
the economic cost of culling TB positive cattle in a country.  
Methods: In this study the molecular characterization of the 
MTC from cow milk in the Eastern Cape was investigated. One 
hundred and twenty samples (40 ml each) were collected from 
three dairy farms in the Eastern Cape, South Africa. These 
samples were processed using a modified Petroff 
decontamination method. Sample processing was followed by 
DNA isolation using a Zymo Bacterial/Fungal DNA Kit and the 
amplification and detection of the MTC was done using the 
Seeplex MTB Nested ACE assay. The drug susceptibility tests 
were done using GenoType MTBDRplus assay which detects 
mutations and resistance to INH and RIF. The milk isolates 
were further analyzed using a spoligotyping method which is 
based on the PCR amplification of a highly polymorphic direct 
repeat locus in the M.tuberculosis genome which detects and 
types the MTC 
Results: A percentage of 20.8 % samples were found to be 
positive for MTC using the Seeplex MTB Nested ACE assay. 
There were 42.1 % samples that were resistant to both INH 
and RMP with the rest sensitive to either INH or RMP. The 
spoligotyping method showed that 78.3 % samples resembled 
Family 33 strains and the rest (21.7 %) resembled a 
spoligotyping signature known to be that of M.africanum. 
Both these strains belong to the Ancestral lineage with Indo-
Oceanic and West Africa 2 lineage. 
Conclusion: Eradication of bovine TB is highly important in 
South Africa.  It would make better financial success to replace 
it with a TB-free cattle in a TB-free herd than to compensate 
farmers looking at the carcase quality. Detection of the 
different members of Mycobacterium tuberculosis complex 
(MTC) in our study indicate the danger that we are in, 
considering that MTBC was detected from milk.  
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Problem Statement: Salmonellosis is one of the most common 
and widely distributed food borne diseases. Salmonella 
Typhimurium is one of the most important etiologic agents 
among the Salmonella species. Multi-drug resistant 
Salmonella strains are now a serious public health concern. 
Alternative antimicrobial therapy is suggested for patients 
with known or suspected Salmonella Typhimurium infections 
that should have better efficacy and can prevent the 
emergence of resistance. The purpose of this study was to 
investigate the antimicrobial activities and efficacies of 
Nymphaea tetragona (water lily) alone and in combination 
with commonly used antibiotics against S. Typhimurium. The 
study also aimed to assess the plant for quorum sensing 
inhibition activity and to identify the bio-active compound to 
understand the possible pharmacological interactions. 
Methods: In this study, Nymphaea tetragona was extracted 
with 50% aqueous Methanol and separated by solvent 
fractionation. The antibacterial activities of the crude extract 
and its solvent fractions were assessed using broth 
microdilution method. The combined activities of Water lily 
extract with antibacterial Tylosin and Streptomycin were 
evaluated by checkerboard method. Disk agar diffusion 
method was employed to determine the quorum sensing 
inhibition and bioactive compounds were identified by GC-MS 
analysis. 
Results: Ethyl acetate fraction of N. tetragona extract (EFNTE) 
confirmed good antimicrobial activity (MIC 781µg/mL) against 
4 strains out of 5. FIC index were ranged from 0.375-1.031 
between EFNTE/Tylosin and 0.515-1.250 between 
EFNTE/streptomycin against S. Typhimurium. Among all, 
EFNTE and butanol fraction more significantly inhibited 
pigment production of C. violaceum. Polyphenols were 
identified as major compound of EFNTE and butanol fraction. 
Table 1: Antimicrobial activity of NTME and its solvent 
fractions against five strains of Salmonella Typhimurium.  
 KCTC 2515 ST171 ST482 ST688 ST2

1A 

MIC (µg/mL) 

NORa 0.063 0.063 0.125 0.063 0.1
25 

NTME 6250 6250 6250 6250 625
0 

DFNTE >2500 >2500 >2500 >2500 >25
00 

EFNTE 781 781 >781 781 781 

BFNTE 6250 6250 6250 6250 625
0 

MBC (µg/mL) 
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NORa 1 1 1 1 1 

NTME 12500 12500 25000 12500 125
00 

DFNTE >2500 >2500 >2500 >2500 >25
00 

EFNTE 1562 1562 1562 1562 156
2 

BFNTE 25000 25000 25000 25000 250
00 

NOR: Norfloxacin, NTME: N. tetragona 50% methanol extract, EFNTE: Ethyl 
Acetate Fraction of NTME, DFNTE: Dichloromethane fraction of NTME, 
BFNTE: Butanol fraction of NTME. A Positive control.  
 
Table 2: Fractional Inhibitory Concentration (FIC) and FIC 
Index (FICI) of combination between Tylosin and EFNTE. 
Tylosin EFNTE 

Conc FIC of drug A Conc FIC of drug B 

(µg/mL) (µg/mL) 

1024 MIC of A 0 MIC of A 

1024 1 6 0.0077 

1024 1 12 0.0154 

1024 1 24 0.0307 

512 0.5 49 0.063 

256 0.25 98 0.125 

256 0.25 195 0.25 

128 0.125 391 0.5 

64 0.0625 391 0.5 

0 MIC of B 781 MIC of B 

 

ΣFIC Interpretation 

(FIC of A+ 

FIC of B) 

MIC of A MIC of A 

1.008 IND 

1.015 IND 

1.031 IND 

0.563 ADI 

0.375 SYN 

0.499 SYN 

0.626 ADI 

0.563 ADI 

MIC of B MIC of B 

Conc: Concentration; Drug A: Tylosin; Drug B: EFNTE; SYN: 
Synergistic effect; ADI: Additive effect; IND: Indifferent effect. 
Conclusion: These results indicate that combination among N. 
tetragona extract and antibiotics could be useful to combat 
drug-resistance salmonella infections and polyphenols are 
promising new components from N. tetragona that warrant 
further investigation as a candidate anti-salmonella agent and 
quorum sensing inhibitor. 
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Problem Statement: The emergence of multi-drug resistant 
bacterial strains is rising day by day which is directed by the 
excessive and indiscriminate use of antibiotics to treat 
bacterial infections. Quorum sensing (QS), a cell density-
dependent regulation of virulent bacterial gene expression by 
autoinducers (AI) or acylated homoserine lactones (AHL) and 
potentially pertains in the epidemic of bacterial virulence all 
over the world. The inhibition of QS is an attractive strategy 
for the discovery of novel antimicrobials which can increase 
susceptibility to both antibiotics and the immune system. QS is 
contributing in the virulence of Pseudomonas aeruginosa that 
boosted up the emergence of this bacterium. Hence, this 
study was designed to determine the effect of Methyl Gallate 
on the modulation of quorum sensing controlled virulence 
factors of P. aeruginosa PAO1. 
Methods: Biosensor strains were used to found out 
antibacterial and anti-QS activity of methyl gallate. Moreover, 
the effect of methyl gallate on AHL synthesis and AHL activity 
of that strain were evaluated. The modulation of methyl 
gallate on biofilm, motility, proteolytic, elastase, and 
pyocyanin and rhamnolipid activity of P. aeruginosa PAO1 
were also verified with the help of previously described 
methods. Finally, gene expression of P. aeruginosa in presence 
of methyl gallate was tested. 
Results: Methyl gallate concentration dependently inhibited 
violacein pigment and the inhibition rate of Methyl gallate 
(128 μg/mL) was equivalent to the inhibition rate of Furanone 
(10 μg/mL). This compound also suppressed both AHL 
synthesis and AHL activity of C. violaceum. Methyl gallate 
restricted the planktonic cell growth, biofilm formation and 
swarming motility of P. aeruginosa PAO1 in a concentration 
dependent manner. It also inhibited other QS associated 
virulence factor of P. aeruginosa PAO1. 
Conclusion: This is the first report on mechanism of QS 
inhibition of methyl gallate on P. aeruginosa PAO1 by 
modulating both AHL synthesis and AHL activity. Methyl 
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gallate inhibited QS as well as the expression of virulence 
factors in P. aeruginosa PAO1 which are regulated by QS. 
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Problem Statement: Intra-abdominal adhesion is a significant 
clinical and surgical problem that can lead to complications 
such as pain and bowel total or partial occlusion. Adhesions 
are frustrating and potentially fatal, representing a major 
postoperative complication in abdominal surgery. Currently, 
there are no definitive strategies that prevent adhesion 
formation. Heparin is routinely administered postoperatively 
in abdominal surgery to prevent them. However, there is no 
consensus in the literature indicating the effectiveness of such 
use. 
Methods: Ten adult horses were divided into two groups of 
five animals each: the control group (CG) and treated group 
(TG). Both groups underwent laparotomy, enterotomy and 
small colon abrasion through the right paralumbar fossa in 
quadrupedal position. In addition, the animals received 
combinations of flunixin meglumine, gentamicin and penicillin. 
The TG also received subcutaneous heparin (150 IU/kg, bwt q. 
12 hours, 5 days). The animals were evaluated for the 
peritoneal concentrations of tissue plasminogen activator 
(tPA), plasminogen activator inhibitor type 1 (PAI-1) and D-
dimer at the following time-points: prior to enterotomy (M0); 
12 hours after (M1); 1 day after (M2); 2 days after (M3); 4 
days after (M4); 6 days after (M5); 10 days after (M6) and 14 
days after enterotomy (M7), and on the fifteenth day after 
enterotomy the animals were subjected to left paralumbar 
fossa laparoscopy to evaluate the macroscopic differences 
between the CG and TG. Ethical committee protocol: 
274/2011. 
Results: A significant difference in tPA level was observed 
between the groups when all time-points were combined, 
with a median value of 2.59 IU/mL for the CG and 2.03 IU/mL 
for the TG (table 1). Although no significant difference was 
observed when the groups were compared at different time-
points, smaller tPA and D-dimer values were observed for the 
TG during heparin treatment. In addition to the finding that 
the TG showed a lower tPA concentration and reduced D-
dimer formation, it was concluded that heparin treatment 
decreased the formation of fibrin clots and peritoneal 
fibrinolytic activity. In laparoscopy was observed that both 
groups had mild diffuse peritoneal reactivity. Moreover, the 
TG responded to visceral manipulation with more frequent 
formation of hemorrhagic areas at forceps contact points. It 
was expected that the TG will present less fibrin deposition in 
the enterotomy region; however no macroscopic difference 
was observed between groups. 
Table 1. Comparison of the peritoneal concentrations of tPA, 
D-dimer and PAI-1 between the CG and TG in the combined 
assessment of all time points 
 
 

  tPA (IU/mL)* 

Groups Median Q1 Q3 

CG 2.59 1,65 2.81 

TG 2.03 0.92 2.63 

 

D- Dimer (ng/mL) PAI-1 (IU/mL) 

Median Q1 Q3 Median Q1 Q3 

4000 500 800
0 

18.91 16.6
6 

25.2
8 

1500 0 600
0 

18.83 16.5
0 

30.9
0 

 
*Significant difference between groups (p < 0.005) Q1= first 
quartile; Q3= third quartile. 
Conclusion: The combination of laboratory and macroscopic 
findings suggest that heparin use can contribute in adhesion 
prophylaxis, since elevated D-dimer levels are directly related 
to a poor prognosis and high mortality rate, this study 
reinforced the relevance of the heparin use in 
hypercoagulable states and following abdominal surgery. 
Acknowledgements and Financial support: FAPESP / CNPq 
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Problem Statement: Peritonitis and its complications have 
high clinical frequency, producing a potential risk of death to 
horses, represents a diagnostic and therapeutic challenge. In 
order to increase the survival of affected horses, we seek new 
treatment possibilities. 
Methods: Two horses presenting abdominal manipulation 
history and clinical signs of apathy, anorexia, fever and 
depression were referred. Animal 1 (A1): a 15 years old mixed 
breed mare, that presented an oocyte aspiration complication 
with the formation and drainage of an ovarian abscess 
detected by transecretal palpation and by ultrasonography; 
Animal 2 (A2): a 6 years old Arabian gelding that developed 
large colon impaction associated with sand impaction that due 
to refractoriness to conservative treatment underwent 
laparotomy for impacted content removal through pelvic 
flexure enterotomy. Based on clinical signs associated with the 
history, peritonitis was the clinical suspicion. Blood count and 
peritoneal fluid collection was proceeded (Table 1 and 2) and 
was consistent with septic peritonitis. A1 received 2g of 
Cefritriaxone associated with 5% Dimethyl Sulfoxide (DMSO) 
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in 2 L of saline intraperitoneal and systemic ceftiofur (5 mg / 
kg IM SID 10 days); A2 received 4 g f ceftriaxone associated 5% 
DMSO plus 40 ml of lidocaine in 2L of saline through the left 
para-lumbar fossa and systemic gentamycin (6.6 mg/kg IV SID, 
7 days) associated with benzathine penicillin (30,000 IU/kg, 
IM, every 48 hours, 10 days). Intraperitoneal administration 
was repeated after 24 hours for both animals. 
Results: Infection was controlled. Hyperthermia was not 
identified 12 hours after the beginning of treatment and 
clinical condition was progressively recovered. No adverse 
reaction was observed and complete resolution was obtained 
(Table 2). 
Table 1. Blood count previous to IP treatment 
  Red 

blood 
cell 

( x 106/ 
μL) 

Hematocrit 

(%) 

Total 
protein 

(g/dL) 

Platelets 

(x 103) 

A 
1 

9,04 34 6,4 195000 

A2 6,03 26 6,4 231000 

 

Fibrinog
en 

(mg/dL) 

Leucocyt
es 

(Cells) 

Neutrop
hils 

(μl/%) 

Lynfocytes 
(μl/%) 

Monocytes 
(μl/%) 

400 
mg/dL 

2300 100 1900 200 

400 
mg/dL 

3400 1462 1802 136 

Table 2. Peritoneal fluid features before and after IP 
treatment with ceftriaxone 

Features A1- Before 
treatment 

A1- 10 
days after 
treatment 

A2- 
Before 

treatme
nt 

A2- 9 
days 
after 

treatme
nt 

Color Rosed Dark yellow Red Yellow 

Aspect Cloudy Slightly 
cloudy 

Cloudy Clear 

Coagulatio
n 

Positive Negative Negative negative 

ph 7,5 9 8 9 

Protein 3,8 g/dL 1,3 g/dL 2,8 g/dL 1 g/dL 

Fibrinogen 200 mg/dL 50 mg/dL 100 
mg/dL 

< 50 
mg/dL 

Glucose Negative ++ traits +++ 

Red cell 
count 

20.150 230 16.330 80 

Leucocytes 60.200 7.700 28.000 5.600 

*A1= cocci; **A2= cocci and bacilli   
Conclusion: The intraperitoneal (IP) route for specific drugs 
administration in combating bacterial peritonitis is 
questionable and of low scientific exploration in horses, which 
makes it impossible to be questioned and to be used. There 
are no reports of the use of this pathway for the treatment of 
peritonitis in horses. It is inferred that the IP route can be 
established as an adjunct in the treatment of this disease, but 
research is needed to evaluate the feasibility and effectiveness 
of this therapy, seen in the present study, animals were 
treated with concomitant systemic treatment. It is suggested 
that the combination of IP antibiotic therapy may provide 
increased survival rates of horses with peritonitis due to the 
potential increase in drug concentration in the infectious 
focus. Acknowledgements: FAPESP / CNPq 
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Problem Statement: This study was carried out because, to 
our knowledge, there was no published study investigated the 
morphology of pecten oculi of stork, which is a migrant and 
diurnal bird 
Methods: A total of 20 eyes that were obtained from 10 storks 
were used. The eyes were cleaned and isolated by dissection. 
After various procedures, four of the pecten oculi were 
examined by light microscope while the other four with an 
electron microscope. The remaining 12 eyes were assigned for 
macroscopic investigation. 
Results: Pecten oculi of the stork were determined as 
accordion-like structures that originated from n. opticus, 
consisting of 15–17 plica and projecting up to 2/5 of the 
diameter of the bulbus oculi. Light microscopic examination 
revealed two types of blood vessels. Afferent–efferent vessels 
were larger in diamater (40–45 mm), fewer in numbers, and 
the capillary vessels were smaller in diamater (2–5mm) and 
more in numbers. There were granules including amount of 
melanin pigment at the apical part of the pleats. These 
granules were fewer and scattered randomly on the basal part 
of the pleats. As a result, pecten oculi in the stork, which is a 
migrating bird, were determined to be similar to those of 
other diurnal birds. 
Conclusion: The present study describes, for the first time, the 
main morphology of pecten oculi in the stork and compares 
these morphological characteristics to those described 
previously. In general, pecten oculi of the stork were more 
similar to those in other diurnal birds. 
Disclosure of Interest: B. ONUK Shareholder of: This study was published 
in Microsc Res Tech, 76,  963–967, 2013 , S. TÜTÜNCÜ Shareholder of: 
This study was published in Microsc Res Tech, 76,  963–967, 2013 , A. 
ALAN Shareholder of: This study was published in Microsc Res Tech, 76,  
963–967, 2013 , M. KABAK Shareholder of: This study was published in 
Microsc Res Tech, 76,  963–967, 2013 , N. İNCE Shareholder of: This 
study was published in Microsc Res Tech, 76,  963–967, 2013  



67

 
P15 
IMMUNOHISTOCHEMICAL PERSPECTIVE OF PEROXISOME 
PROLIFERATOR-ACTIVATED RECEPTORS IN CANINE NORMAL 
TESTIS AND TESTICULAR TUMORS 
Mahmut Sözmen1, Yonca B. Kabak*1, Mustafa Y. Gülbahar1, 
Ayhan Gacar1, Mehmet Ö. Karayiğit2, Tolga Güvenç1, Murat 
Yarim1 
1Department of Pathology, Ondokuz Mayıs University, Faculty 
of Veterinary Medicine, Samsun, 2Department of Pathology, 
Erciyes University, Faculty of Veterinary Medicine, Kayseri, 
Turkey 
 
Problem Statement: Peroxisome proliferator activator-
receptors (PPARs) are part of the ligand activated transcription 
factors belonging to the nuclear hormone receptor 
superfamily. Recent studies have demonstrated that PPARs 
regulate lipid metabolism and are expressed in various 
cancers. The aim of the present study was to characterize 
immunohistochemically the expression of PPAR-α, β and γ in 
normal canine testicular tissue (NT) and to compare this with 
expression patterns in canine Sertoli cell tumours (SCT), 
interstitial cell tumours (ICT) and seminoma (SEM). 
Methods: Specimens were obtained from 69 cases with 
testicular cancers and from 5 dogs with normal testicular 
tissue. Sections (5µm) were stained with haematoxylin and 
eosin (HE). Testicular tumours were classified using WHO 
criteria for domestic animals. The expressions were 
investigated using immunohistochemistry. Other sections 
were subjected to immunohistochemistry (IHC) using the 
streptavidin- biotin- peroxidase complex (ABC) technique for 
detection of PPAR-α, β and γ. 
Results: Present study indicated a significant up-regulation of 
PPARs in canine tesitcular tumors (CTTs) compared with 
normal testicular tissue. The extent and intensity of 
immunoreactive PPAR-α, β, and -γ polypeptides in CTC were 
statistically greater (P<0.05) than those of NT tissues. 
Conclusion: PPARs were induced in CTC, and they may play a 
significant role in tumour biology. Thus, PPAR related 
therapeutic targets for the treatment of tumourigenesis are 
warranted. 
Disclosure of Interest: M. SÖZMEN Shareholder of: This study was 
published Journal of Comparative Pathology,  Grant / Research support 
from: This study was funded by the Scientific Research Projects 
Commission of the Ondokuz Mayis University, Samsun, Turkey (Project 
Code: PYO.VET.1901.12.002)., Y. KABAK Shareholder of: This study was 
published Journal of Comparative Pathology,  Grant / Research support 
from: This study was funded by the Scientific Research Projects 
Commission of the Ondokuz Mayis University, Samsun, Turkey (Project 
Code: PYO.VET.1901.12.002)., M. GÜLBAHAR Shareholder of: This study 
was published Journal of Comparative Pathology,  Grant / Research 
support from: This study was funded by the Scientific Research Projects 
Commission of the Ondokuz Mayis University, Samsun, Turkey (Project 
Code: PYO.VET.1901.12.002)., A. GACAR Shareholder of: This study was 
published Journal of Comparative Pathology,  Grant / Research support 
from: This study was funded by the Scientific Research Projects 
Commission of the Ondokuz Mayis University, Samsun, Turkey (Project 
Code: PYO.VET.1901.12.002)., M. KARAYİĞİT Shareholder of: This study 
was published Journal of Comparative Pathology,  Grant / Research 
support from: This study was funded by the Scientific Research Projects 
Commission of the Ondokuz Mayis University, Samsun, Turkey 
(Project Code: PYO.VET.1901.12.002)., T. GÜVENÇ Shareholder of: This 
study was published Journal of Comparative Pathology,  Grant / 
Research support from: This study was funded by the Scientific 
Research Projects Commission of the Ondokuz Mayis University, 
Samsun, Turkey (Project Code: PYO.VET.1901.12.002)., M. YARIM 
Shareholder of: This study was published Journal of Comparative 
Pathology,  Grant / Research support from: This study was funded by 

the Scientific Research Projects Commission of the Ondokuz Mayis 
University, Samsun, Turkey (Project Code: PYO.VET.1901.12.002). 

 
P16 
SEROPREVALENCE OF LAWSONIA INTRACELLULARIS 
ANTIBODIES IN PIG FARMS IN THE REPUBLIC OF KOREA 
Aeran Kim, Chae Myeong-Ju, Jaejo Kim*, Seong-Joon Joh, 
Seon Jong Yun, Byeong Yeal Jung, Byung Jae So 
Veterinary drugs and biologics division, animal and plant 
quarantine agency, Anyang-si, Republic of Korea 
 
Problem Statement: Porcine proliferative enteropathy (PPE) is 
caused by Lawsonia intracellularis, which is a gram-negative, 
curved-shaped and obligate intracellular bacterium. The gold 
standard for diagnosing PPE is demonstration of proliferative 
intestinal lesions associated with L. intracellularis in 
histopathologic examination. Serologic and PCR tests are also 
used for routine diagnosis of PPE. The objective of this study is 
to determine the seroprevalence of L. intracellularis infection 
in pig farms in Korea. 
Methods: Four hundred ninety fecal samples and 499 serum 
samples were collected from 49 pig farms at slaughter houses 
during 2011 and 2012. Fecal DNA was analyzed by PCR for 
detection of L. intracellularis. On the other hand, 365 serum 
samples were collected from each growing step (110 around 
20 days of age; 50 around 40 days; 50 around 70 days; 50 
around 100 days; 50 around 130 days; 55 at sows) in 10 pig 
farms to scrutinize of age-related seroprevalence. Sera were 
examined for the presence of antibodies against L. 
intracellularis using ELISA (Bioscreen, Germany).  
Results: The prevalence of PCR-positive for L. intracellularis 
was 21.8% (107/490) in individual level and 36.7% (18/49) in 
farm level at slaughter house. On the other hand, 
seropositivity was 95.8% (478/499) in individual level, and 
100% in farm level. Although 11 pigs (10.0%; 11/110) from 3 
farms had seropositive at suckling period, all the tested pigs 
around 40 days of age were seronegative. The seroconversion 
was first detected in 70 days of age, and high seropositivity 
was shown in 100 days (54.0%) and 130 days (88.0%), 
respectively. In the sow group, 98.2% (54/55) was seropositive 
in this study. 
Conclusion: Although the percentage of PCR-positive L. 
intracellularis in fecal samples was 21.8%, the result of 
seropositive rate in slaughtered pigs was 95.8%. Apart from 
the maternal antibodies, the serum samples were shown sero-
negative until 70 days, which was the onset of sero-
conversion. The seropositive could be persistent for at least 2 
– 3 months until slaughter. We speculated that L. 
intracellularis was primarily infected with growing pigs, and 
the infection was endemic in the Korean pig industry. 
Disclosure of Interest: None Declared 
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2University of Tsukuba, Tsukuba, 3National Institute of Animal 
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Problem Statement: Recently, the use of dairy cow embryo 
transplantation to produce Japanese Black calves has 
increased in Japan. In such cases, the calves are fed the 
colostrum of dairy cows and therefore may not be provided 
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with sufficient immunoglobulin G (IgG) levels since the IgG 
concentration of dairy cow colostrum is about half that of 
Japanese Black cows. In recent studies, heat treatment of 
colostrum was shown to effectively reduce the number of 
bacteria and increase the IgG absorption efficiency and serum 
IgG concentration in neonatal dairy calves. The objective of 
this study was to evaluate the effect of feeding heat-treated 
colostrum on the passive transfer of immunity in neonatal 
Japanese Black calves. 
Methods: Pooled batches of colostrum were mixed and 
divided equally among 12 Japanese Black calves: half the 
calves (n = 6) were fed raw colostrum and the other half (n = 
6) were fed heat-treated colostrum (60°C for 30 min using a 
pasteurizer) within 2 h after birth. Colostrum samples were 
analyzed for total IgG concentration. Serum samples collected 
from calves at 0, 2, 4, 8, 12, 24, 48, and 72 h and at 1, 3, 5, and 
10 weeks were assayed for serum IgG concentrations, 
cytokines (IL-1, TNF-α, IFN-γ), glucose, total protein, total 
cholesterol, γ-glutamyl transferase, vitamin A, vitamin E, and 
β-carotene concentrations. 
Results: Calves fed heat-treated colostrum had significantly 
greater serum IgG concentrations at 2 h to 1 week (p < 0.05) 
and a greater apparent efficiency of IgG absorption (AEA) (IgG 
= 12.14 mg/mL, AEA = 29.63%) compared with calves fed raw 
colostrum (IgG = 7.58 mg/mL, AEA = 18.50%). IL-1 and IFN-γ 
concentrations were reduced at 0–72 h in calves fed heat-
treated colostrum. There was no difference between 
treatment groups with respect to serum concentrations of 
glucose, total protein, cholesterol, vitamin A, vitamin E, and β-
carotene concentrations and there was no effect of treatment 
on growth and incidence of disease.  
Table 1 Serum immunoglobulin concentration and activity in 
calves receiving row or heat-treated colostrum: 
Parameter Sample Treatment group P-

value 
Raw Heat-treated 

IgG(mg/mL) 

  

24h  7.58 ± 
0.97 

12.14 ± 0.51 0.002 

48h  6.26 ± 
0.89 

10.69 ± 0.72 0.003 

AEA for 
IgG1 (%) 

  

24h 18.50 ± 
2.36 

29.63 ± 1.27 0.002 

48h 15.29 ± 
2.16 

26.10 ± 1.75 0.003 

1AEA = apparent efficiency of absorption 
Conclusion: Feeding heat-treated colostrum to neonatal 
Japanese Black calves promotes serum IgG concentrations and 
IgG absorption efficiency and suppresses IL-1 and IFN-γ 
production. There was no considerable effect of treatment on 
the growth and incidence of disease. These results 
demonstrate that heat treatment of dairy cow colostrum 
could provide sufficient IgG levels required in Japanese black 
cows produced via embryo transplantation, which should help 
to boost immunity. 
Disclosure of Interest: None Declared 
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GENETIC RESISTANCE AND MUTANT PREVENTION 
CONCENTRATION OF FLUOROQUINOLONES AGAINST 
SALMONELLA ENTERIC SEROVOR TYPHIMURIUM 
Seung-Jin Lee*, Seung-Chun Park 
Kyupook National University, College of Veterinary Medicine, 
Dae-gu, Republic of Korea 
 
Problem Statement: Salmonella enterica (S. enterica) is a 
ubiquitous pathogen that infects a wide range of animals and 
humans. Fluoroquinolones have been used for a success of the 
treatment against this Salmonella infection but therapeutic 
failure currently emerges due to bacterial resistance against 
Fluoroquinolones. To overcome the problem, the importance 
of mutant prevention concentration (MPC)-based dosing 
strategies have been emphasized to improve therapeutic 
outcome restricting the selection of resistant mutants by 
several recent studies. The MPC is an alternative concept that 
can prevent the selection and multiplication of resistant 
Salmonella spp. strains. The mutant selection window (MSW) 
is bordered by the minimum inhibitory concentration (MIC) 
and the MPC values. MSW may allow prediction on the 
probability of resistance selection when bacteria are exposed 
to antimicrobial agents during antibacterial therapy. 
Therefore, the purpose of the present study is to examine 
PK/PD surrogates for how to prevent antibacterial resistance 
and to improve antibacterial efficacy during the 
Fluoroquinolones’ therapy. 
Methods: Here we compared for the first time the in vitro 
activity, in terms of MIC, MPC and minimum biofilm 
eradication concentration (MBEC), of various veterinary 
fluoroquinolones against S. Typhimurium (ATCC 14028 and 
clinical isolates from diseased pig), so that it may assist the 
selection of the most potent agents for clinical use. 
Furthermore, for resistant strains, we performed PCR 
amplification and sequencing of the quinolone resistance 
determines regions (QRDRs) to describe mutations associated 
with fluoroquinolone resistance. In addition, we integrated 
pharmacodynamic (PD) data obtained from this study with 
published pharmacokinetic (PK) data to provide information 
on the achievable ratios of the PK/PD indices at the 
recommended doses. 
Results: Here we compared for the first time the in vitro 
activity, in terms of MIC, MPC and MBEC, of various veterinary 
fluoroquinolones against S. Typhimurium (ATCC 14028 and 
clinical isolates from diseased pig), so that it may assist with 
the selection of the most potent agents for clinical use. 
Furthermore, for resistant strains, we performed PCR 
amplification and sequencing of the quinolone resistance 
determines regions (QRDRs) to describe mutations associated 
with fluoroquinolone resistance. In addition, we integrated PD 
data obtained from this study with published PK data to 
provide information on the achievable ratios of the PK/PD 
indices at the recommended doses. 
Parametes Antibiotics (μg/mL) 

MAR ENR DIF 

RangeMIC 0.031-0.063 0.031-0.063 0.125-0.250 

MIC50 0.031 0.031 0.125 

MIC90 0.063 0.125 0.500 
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R (%) 0 0 0 

RangeMIC 0.125-0.5 0.125-0.5 0.5-2 

MPC50 0.125 0.250 1 

MPC90 0.250 0.5 4 

        

(MPC/MIC)5

0 
4 8 8 

(MPC/MIC)9

0 
4 4 8 

Conclusion: From the works, higher doses of both 
marbofloxacin and enrofloxacin could minimize the selection 
of resistant mutants, whereas the possibility of selecting 
mutants with the conventional doses of all fluoroquinolones, 
and lower doses of all fluoroquinolones seems high. Further 
work is currently underway to evaluate other resistance 
mechanisms and to define the cut-off values of the 
fluoroquinolone PK/PD parameters (AUC/MIC and AUC/MPC) 
needed to prevent the emergence of resistant S. 
Typhimurium. 
Disclosure of Interest: None Declared 
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MUTANT PREVENTION CONCENTRATION OF 
FLUOROQUINOLONES AND PHENOTYPIC/ GENETIC 
MECHANISMS OF THEIR RESISTANCE IN LABORATORY-
DERIVED MUTANTS OF SALMONELLA ENTERICA SEROTYPE 
TYPHIMURIUM 
Seung Jin Lee and Seung Chun Park* 
Laboratory of Pharmacokinetics & Pharmacodynamics, College 
of Veterinary Medicine, Kyungpook National University, Daegu 
702-701, South Korea 
 
Problem statement: The therapeutic failure of antibiotics in 
bacterial infection may emerge due to an inappropriate dose 
based on minimum inhibitory concentration (MIC). In order to 
solve this problem, recent studies have suggested the 
introduction of a new hypothesis, the mutant selection 
window (MSW) in which means the area between MIC and 
mutant prevention concentration (MPC). From the concept, 
the MIC-based dose induces drug exposure below the MPC 
may create the selection of resistant sub-population of 
bacteria. Therefore, a therapeutic outcome can be improved 
in the MPC-based dose strategies, restricting the selection of 
resistant mutants. Hence, the present study is to obtain 
pharmacokinetic/pharmacodynamic (PK/PD) surrogates of 
fluoroquinolones involved in restricting the selection of 
resistant mutants and then to compare antibiotic-induced 
genetic mutation between susceptible and resistant 
Salmonella enterica serotype Typhimurium (S. Typhimurium) 
using a continuous in vitro dynamic model. 
Methods: The antibacterial activity and selection of resistant 
bacteria by fluoroquinolones were investigated by integrating 
the static and in vitro dynamic model approaches with S. 
Typhimurium. Five doses of fluoroquinolones were 
determined in the light of three simulated PK/PD surrogates, 
AUC24h/MIC ratios (h), AUC24h/MPC ratios (h) and time of 
MSW (Tmsw, %) for the dynamic model. A bacterial killing and 

regrowth kinetics were evaluated during single 
fluoroquinolone exposure daily doses in vitro dynamic model. 
Also, for quantification of resistance and its relationship to 
AUC24h/MIC ratios or AUC24h/MPC ratios, a changing 
susceptibility (MICfinal/MICinitial) of the strain was 
simultaneously checked in continuous culture. In addition, 
mutations associated with fluoroquinolone resistance in 
tested S. Typhimurium were determined by genetic analysis of 
the quinolone resistance-determining regions (QRDRs). 
Results: Continuous exposure of S. Typhimurium to 
fluoroquinolones resulted in increasing losses in strain 
susceptibility showing an AUC24h/MIC–dependant 
antibacterial effect of fluoroquinolone. Furthermore, 
marbofloxacin among veterinary three fluoroquinolones 
showed the most intensity of antibacterial effect. Maximum 
loss in susceptibility of S. Typhimurium exposed to 
fluoroquinolones occurred when prolonged exposure to drug 
concentrations fell into MSW, especially Tmsw > 66%, which 
overlapped to a range AUC24h/MIC ratio of 32-128 h. In 
addition, the restriction of mutant selection was observed at 
an AUC24h/MIC or AUC24h/MPC-dependent fluoroquinolones 
activity. In particular, the AUC24h/MPC ratio of 42-61 was 
considered as protective selection of mutants. The resistant 
strains obtained from the in vitro model were collected and 
sequenced. As the results, single mutation at codon 84 of gyrA 
or codon 80 of parC was confirmed.  
Conclusion: From the present works, we confirmed an 
AUC24h/MIC or AUC24h/MPC-dependent antibacterial 
activity, especially variable potential of veterinary 
fluoroquinolones in restricting the mutant selection of S. 
Typhimurium. Our data suggest that AUC24/MPC ratios > 61 h 
may protect against selection of S. Typhimurium mutants. 
However, the usual commercial dose of marbofloxacin, 
enrofloxacin and difloxacin provides lesser AUC24/MPC90 (16, 
15 and 5 h), which is expected to be fail to prevent mutant 
selection at clinically achievable concentrations.  
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RADIATION SAFETY MANAGEMENT ON DIAGNOSTIC 
RADIATION GENERATOR AND RELATED WORKERS OF 
ANIMAL HOSPITAL IN KOREA 
Hyo-Jin An, Chung-Hyun Kim, Sung-Hwan Wee, Jin-San Moon*  
Veterinary Pharmaceutical Management Division, Animal and 
Plant Quarantine Agency, Anyang, Republic of Korea 
 
Problem Statement: Status survey of radiation generator and 
radiation-related workers, which installs and operates of the 
animal hospital, has not been done systematically in Korea. 
Therefore, there is a difficulty of radiation safety 
management. In this study, we conducted a nationwide survey 
on radiation safety management of animal hospitals in Korea. 
Methods: This study is investigated and analyzed on number 
of category of animal medical devices registered by Animal 
and Plant Quarantine Agency (QIA) by 2013 and investigated 
the use of radiation generating device in animal hospital based 
on reporting data by local area. 
Results: By 2013, 53 radiation generators were registered as 
veterinary medical devices (41 X-ray generators and 12 
computed tomography scanners). Additionally there were six 
approved laboratories for radiation equipment and protection 
facility, and five approved laboratories for radiation exposure 
of employees, respectively. By March 2013, 2,030 out of 3,829 
animal hospitals operated radiation-generating devices. 
Among these devices, 389 (19.2%) out of 2,030 were not 
labeled with the model name and 746 (36.7%) were not 
labeled with production dates. Thus, most veterinary X-ray 
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generators were outdated (42.6%) and needed replacements. 
When periodic inspections of 2,018 animal hospitals were 
performed after revision of the Veterinarians Act in 2011, the 
hospitals were found to be equipped with appropriate 
radiation generators and protection facilities. Among 2,545 
employees exposed to radiation at the hospitals, 93.9% were 
veterinarians, 4.3% were animal nurse technicians, and 18% 
held other positions. Among 169 employees supervised by 
administrators, none of those had a weekly maximum 
operating load that exceeded 10 mA•min.  
Table 1. The distribution of laboratories for diagnostic 
radiation equipment and radiation protection facility and 
radiation exposure of related workers approved in QIA. 

Classification No. of company approved 
by QIA 

 

2011 2012 2013 Total 

Laboratory 
for 
diagnostic 
radiation 

equipment & 
radiation 
protection 
facility 

5 1 1 (1) 6 

Laboratory for 

radiation 
exposure of 

radiation related 
workers 

5 0 0 5 

Table 2. The distribution of radiation workers from animal 
hospitals in 2013     
Province Veterinar

ian 

Animal 

nurse 

techni

cian 

Assista

nts 

Other Total Workers in 

need of 

radiation 

exposure 

management

* 

Seoul 8
0

6 

1
0 

6 2 82
4 

88 (10.7%) 

Busan 1
6

0 

2 3 0 16
5 

5 (3.0%) 

Daegu 1

1
1 

5 8 3 12

7 

5 (3.9%) 

Incheon 1
1
2 

2
2 

2 0 13
6 

0 ( 0 
) Gwangju 6

9 
0 1 0 7

0 
5 (7.1%) 

Daejeon 9
1 

1
9 

2 0 11
2 

6 (5.4%) 

Ulsan 5
9 

1
7 

0 0 7
6 

0 ( 0 
) Gyeonggi 5

7
8 

2
5 

6 0 60
9 

8 (1.3%) 

Gangwon 4
9 

0 1 2 5
2 

3 (5.8%) 

Chungcheong 1
0
6 

3 4 1 11
4 

13 (11.4%) 

Jeolla 6
6 

5 2 1 7
4 

20 (27.0%) 
 
Gyeongsa
ng 

15

3 

1 0 1 15

5 

9 (5.8 %) 
J
e
j
u 

3

1 

0 0 0 31 7 (22.6%) 
 2,3

91 

(93.9

%) 

10

9 

(4.3

%) 

35 

(1.4%) 

1

0 

(0.4

%) 

2,545 

(100%) 

169 (6.6%) 

* Workers to be dose measured in animal hospital radiation related 
workers week maximum operating load to use the device of 
10mA•min/week or more. 
Conclusion: This study investigated and analyzed a number of 
categories of animal medical devices registered by QIA by 

2013. This study suggests that the radiation safety 
management system of animal hospitals was general good. 
Disclosure of Interest: None Declared 
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REGISTRATION OF ANIMAL MEDICAL DEVICES IN KOREA 
Hyo-Jin An, Chung-Hyun Kim, Sung-Hwan Wee, Jin-San Moon*  
Veterinary Pharmaceutical Management Division, Animal and 
Plant Quarantine Agency, Anyang, Republic of Korea 
 
Problem Statement: The global animal medical device market 
is gradually growing with the increasing demand for animal 
health care. Some countries have various policies that 
developing the animal medical industry. This study is aimed at 
proposing the national policy of current animal medical 
devices management system as carefully examined to 
compare the system to other countries and human medical 
devices system, and surveyed the registration and sales of 
animal medical devices in Korea. 
Methods: This study is investigated the laws, regulations in 
relation to Korean human and animal medical devices and 
other countries such as U.S., EU, and Japan. The literature 
search was performed to review varies types of definition, 
criteria of classification, regulatory approval process to permit. 
This study is analyzed on number of category of animal 
medical devices registered by Animal and Plant Quarantine 
Agency (QIA) by 2013. The sales of the animal medical device 
reported from Korea Animal Health Product Association 
(KAHPA). 
Results: The management system of animal medical devices 
regulation is based on human medical devices in Ministry of 
Food and Drug Safety (MFDS) at 1997. The management of 
animal medical device was operated by Ministry of 
Agriculture, Food and Rural Affairs (MAFRA) and KAHPA, and 
changed QIA at 2000. The medical device classification was 
improved according to global harmonization the four classes 
by MFDS at 2005, the scope of animal medical device is 
determined the four classes by the QIA at 2007. The class I 
device is permitted category notification (only exempt safety 
and efficacy review requirement), the class II, III, and IV device 
is approved by the QIA. The animal medical device business 
has sharply increased after 2008, total of 495 categories from 
141 companies’ registered animal medical device by 2013. As 
a result, multi frequency items of registered the animal 
medical devices are ultrasound imaging system, x-ray system, 
identification microchip and reader, telemetry system 
transmitter, hematology analyzer, CT system for using 
companion animals. Medical devices of farm animal are 
included marker and artificial insemination catheter. In 2013, 
the sales of the animal medical devices; the scale is about 20 
billion won; the proportion of domestic demand to export is 8 
to 2. 
Table 1. The current regulatory system of safety and 
efficiency management on animal medical devices in Korea 
Classification Item of regulation Application 

of grades 
Remark 

Basics Establishment registration All grades   

Medical device listing All grades   

Medical device labeling All grades   

Quality Production quality assurance All grades   
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Control Good manufacturing practices 
requirement 

Not 
application 

MFDS 
implem
entation 

Premarketing 
management 

Premarket notification I grade   

Premarket approval II, III, 
IV grade 

  

Post 
marketing 
management 

Postmarketing surveillance All grades   

Medical device incident report All grades   

Device tracking Not 
application 

MFDS 
implem
entation 

Conclusion: The registration of the animal medical devices is 
gradually increased according to grow market and improve 
health care service in Korea. But lack of awareness of import 
and manufacturers do not accurately report that the industry 
is difficult to investigation of registration and sales of animal 
medical devices. This study suggest that it can be to consider 
for the improvement of GMP certification, scope of re-
examination and international standards for the effective 
operating system of safety & efficiency for Korean animal 
medical devices in the near future. 
Disclosure of Interest: None Declared 
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HERPESVIRUS 1 AND EQUINE HERPESVIUS 4  
Jung-Youg Yeh, Jee-Yong Park, In-Soo Cho, Jin-San Moon*  
Veterinary Pharmaceutical Management Division, Animal and 
Plant Quarantine Agency, Anyang, Republic of Korea 
 
Problem Statement: Equine rhinopneumonia is one of the 
major causes of economic losses in the equine industry and 
can be caused by either equine herpesvirus 1 (EHV-1) or 
equine herpesvius 4 (EHV-4). Use of various cell lines for the 
growth of these causative agents has been reported, but there 
is little comparative information between these cell lines and 
optimum growth conditions. For this purpose, a study was 
conducted to evaluate the various cell lines for the growth of 
EHV-1 and EHV-4. 
Methods: Growth kinetics of EHV-1 and EHV-4 were 
determined in 3 different cell types commonly used by equine 
viral diagnostic laboratories. The continuous cell lines of 
monkey kidney (Vero), rabbit kidney (RK13), and Equine derm 
(E. derm) were evaluated for isolation and cultivation of EHV-1 
and EHV-4. EHV-1 (ATCC VR-700) isolated from aborted equine 
fetus, EHV-1 (ATCC VR-2229) derived from horse with 
rhinopneumonitis, and EHV-4 (ATCC VR-2230) from a case of 
rhinopneumonitis, were inoculated into each cell lines at 0.1 
multiplicity of infection (MOI). Virus growth was monitored by 
the development of cytopathic effects (CPE) and virus yield in 
different cell cultures by time-course titration. 
Results: Viral growth curve showed the beginning of 
extracellular virus release at 1 day post infection. E. derm cells 
were found to be susceptible to both EHV-1 and EHV-4 but 
Vero and RK13 cells were susceptible only to EHV-1. Highest 
titer for EHV-1 (5.5 to 7.5 log TCID50/0.01ml) was obtained in 
RK13 cells and ideal time for virus harvest was from four to 
five days post inoculation for the production of EHV-1 and 
EHV-4. 
Conclusion: These observations suggest that E. derm cells 
could have practical application for the primary isolation of 

EHV-1 or EHV-4 from clinical specimens suspected for equine 
rhinopneumonia. In addition, RK13 cell culture system was 
more appropriate for mass propagation of EHV-1 compared to 
the E. derm or Vero cell models.  
Disclosure of Interest: None Declared 
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SHIGA-LIKE TOXIN PRODUCING ESCHERICHIA COLI ISOLATED 
FROM PORK IN KOREA 
Eun-Jeong Heo, Eun-Kyung Ko, Young-Jo Kim, Hyun-Jeong 
Park, Jin-San Moon*  
Veterinary Pharmaceutical Management Division, Animal and 
Plant Quarantine Agency, Anyang, Republic of Korea 
 
Problem Statement: Florfenicol is fluorinated derivative of 
chloramphenicol and represent highly protein inhibitors of 
bacterial protein biosynthesis. It is used in veterinary medicine 
or feed additives for pigs in Korea. The transfer of antibiotic 
resistance gene among the bacterial strains has become a 
problem worldwide, so drug resistant bacterial phenotypes 
should be identified. In this study, antimicrobial resistance and 
resistance gene were investigated for Escherichia coli (E. coli), 
especially shiga-like toxin producing E. coli (STEC) isolated 
from pork in Korea. 
Methods: We monitored 301 pork samples in slaughter 
houses and retail markets, and isolated 50 strains of E. coli. 
Among these isolates, six isolates resulted in STEC. Minimum 
inhibitory concentration (MIC) on six strains was performed 
for 14 antibiotics, ampicillin, amoxicillin/clavulanic Acid, 
cefoxitin, ceftiofur, cephalothin, florfenicol, ciprofloxacin, 
colistin, gentamicin, nalidixic acid, neomycin, streptomycin, 
tetracycline and trimethoprim/Sulphamethoxazole, and three 
strains showed high MIC to florfenicol and chloramphenicol 
(64 ug/mL). PCR was conducted to detect the florfenicol 
resistant gene (floR) and the chloramphenicol resistant gene 
(cat).  
Results: All of 3 strains contained the floR, while none of them 
had the cat. These PCR products were sequenced and aligned 
to obtain homology with other available genes in reference 
GenBank. A BLAST search showed that they contained 
sequences with homology to the floR gene of E. coli or 
Salmonella enteric serovar Heidelberg. 
Table 1. Minimal inhibitory concentrations (MICs) of fifteen 
single antibiotics against E.coli isolates (N=6) from pork in 
Korea 
Antimicrobial 
agent 

Number of STCE isolates at indicated 
MIC(µg/ml)  

12
8 

64 32 16 8 4 ≤2 

Amoxacillin/Cl
avulanic Acid 

        5 1   

Ampicillin   6           

Cephlothin     1 1 2 1 1 

Cefoxitin       1 1 1 3 

Ceftiofur             6 

Gentamicin   1   1     4 
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Neomycin     2       4 

Streptomycin 5 1           

Nalidixic Acid 1       3   2 

Ciprofloxacin       1     5 

Florfenicol   3     1 1 1 

Tetracycline 1 1 1       3 

Trimethoprim/
Sulphamethox
azole 

          4 2 

Conclusion: This is the first report to detect floR gene in STEC 
isolated from slaughtered pigs in Korea. These results suggest 
that some STEC isolates in Korea carry florfenicol resistant 
gene and transfer this gene to other bacterial strains. 
Disclosure of Interest: None Declared 
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Problem Statement: Osteoarthritis (OA) is a degenerative 
orthopedic disease that results in progressive disability in 
dogs. The pathogenesis of OA is not fully understood. 
Therefore, investigation on protein composition of synovial 
fluid (SF) is of major interest to explore OA pathology as well 
as to develop new biological markers. This study was 
conducted to analyze the protein pattern and to identify 
protein marker in the diagnosis of OA in dogs. 
Methods: SF was collected from knee, hip and elbow joint of 
dogs suffered from OA (n=12) and from healthy controls 
(n=11). Total protein was measured by the Bradford method. 
Proteins were separated by SDS gel electrophoresis, visualized 
with Commassie blue and densitometrically scanned to 
determine the protein pattern. Proteins that were different 
between OA and healthy dogs were digested with trypsin, the 
resulting peptide patterns were analyzed using MALDI-TOF-
MS and compared with the Swiss-Prot database. 
Results: Dogs with OA had significantly higher (P < 0.01) 
protein concentrations (32.1 ± 5.47 g/l) compared with 
healthy controls (21.0 ± 9.13 g/l). SDS-PAGE revealed that all 
dogs exhibited protein bands over the whole molecular weight 
range (<20 to 180 kDa) and a total of 18 different bands were 
observed. Two bands with 28.4 ± 0.83kDa and 57.3 ± 1.03kDa, 
respectively, predominated and were identified as dog 
apolipoprotein A1 (28.4 kDa) and dog albumin (57.3kDa). In 
comparison with synovial fluid from healthy controls, the 
relative quantity of apolipoprotein A1was higher (P <0.01) in 
the OA group (13.2 ± 2.59 AU vs. 9.19 ± 3.73 AU), but albumin 
was lower (P < 0.001) mainly due to the presence of additional 
protein bands. 
Conclusion: The quantification of synovial protein 
concentration may be a valuable diagnostic tool in the 
diagnosis of OA in dogs. Apolipoprotein A1 and albumin are 

promising markers to understand the patho-physiology of OA 
that should be validated in further investigations. 
Disclosure of Interest: None Declared  
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Problem Statement: The conchae within the nasal cavity of 
poultry are important for water and energy conservation, but 
have not been experimentally evaluated. The anatomical and 
physiological structures of the nose have been studied 
predominantly in different mammals. However, we were 
unable to find any reports on the measurement of the volume 
of the nasal cavity and volume fraction of the nasal conchae in 
other mammals or in poultry. Also, the true volumes of these 
regions in animals are not, to our knowledge, published in the 
literature. The aim of the present study was to determine the 
applicability of a new method for carrying out these 
measurements, in order to add to the existing anatomy 
literature and to present a mean value for researchers who 
work in this area in the future. 
Methods: The nasal cavities of 7 adult goose heads were 
scanned using computed tomography (CT), with images 
sampled randomly at a 1/5 sampling fraction. Physical sections 
were obtained from the same samples, using an electric saw 
that had an adjustable section range, and provided 14 to 15 
sections with a thickness of 2.5 mm. The section surface areas 
of the nasal cavity, nasal septum and conchae were estimated 
using the Cavalieri principle. Results obtained using the CT and 
physical section images were compared. Volumes and volume 
fractions obtained from the physical sections were accepted 
as the gold standard and differences in the CT images were 
determined. 
Results: Multiplication of the data obtained on the CT images 
with the deviation percentage of the physical sections 
produced normalised values. No differences were observed 
between the gold standard data and the CT images. While it 
was possible to normalise the obtained data using the gold 
standard values, the raw data could also be used for 
comparative studies because the deviations from normal 
would be similar for all groups. 
Conclusion: When CT images are used, the deviation 
percentages from the actual values can be normalised. In this 
way, the researcher can interpret CT images and make 
accurate evaluations when taking the existence of deviation 
into account. The study also showed that the composition of 
the nasal structure can also be estimated in vivo in different 
animal groups using CT imaging. Consequently, data 
acquisition may be possible without the need to euthanise 
animals, allowing the use of more animals and thereby 
reducing statistical error. The method may be the gold 
standard for morphometric studies that consider differences 
appearing between data from physical sections and data from 
CT sections. 
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Purpose: Genetic alterations in breast neoplasms are 
associated with onset of the disease. It is not well established 
which genes are involved in canine metastasis processes, 
including the ocular one. This study aims to analyze the 
relative expression of Bax (promoter of apoptosis), Bcl-2 
(suppressor of apoptosis), p53 (tumor suppressor) and Vegf 
(angiogenesis promoter) genes on female dogs with natural 
breast carcinoma searching for ocular and thoracic metastasis 
since in a previous study, this correlation was not found 
considering just CDH1 gene (cellular adhesion). Methods: 
Seven dogs suffering mammary carcinoma have undergone 
mastectomy and the normal and tumor tissues were subjected 
to a relative qPCR to evaluate the expression of the genes 
mentioned above. For metastasis research, a thoracic 
radiography and an ocular ultrasound was performed 
previously and after 3 months of the surgery procedure. The 
non-tumor tissues were used as normal parameters to infer 
about the studied genes relative expression. Results: The 
relative qPCR showed an increased expression of Bax and Bcl-
2 genes in tumor tissue while the expression of p53 and Vegf 
was decreased. None of the animals showed pulmonary 
metastasis in thoracic radiography or ocular metastasis visible 
to the ultrasound, neither before nor after 3 months of the 
mastectomy. Conclusions: Based on the differential expression 
between the normal and tumor tissue, it is possible that these 
genes are somehow related to the genesis and/or evolution of 
the tumor, motivating the extension of the study searching for 
clinical correlations and metastasis occurrence, including the 
ocular. Support: FAPESP. 
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ODONTODYSPLASIA CYSTICA CONGENITA IN A CALF 
ASSOCIATED TO EXPOSURE TO INDUSTRIAL CHEMICAL 
RESIDUES IN BRAZIL 
Peixoto P.V., França T.N., Seixas J.N., Jabour F.F., Ramadinha 
L.S., Cunha B.M., Néspoli P. B.  
 
Problem Statement: Odontodysplasia cystica congenita (OCC), 
a disease characterized by cavitations and swelling of the jaw, 
had only been described in Holstein and Fleckvieh breeds in a 
micro-region of the state of Hessen, in Germany (Rieck 1986). 
The disease is not hereditary. In cattle, it can cause abortion 
between 6 and 7 months of gestation or they reach term with 
variable degrees of body development. The aim of this work is 
to describe the occurrence of OCC in the state of Rio de 

Janeiro and to associate it to the presumable exposure to 
industrial waste. 
Methods: History was obtained from one of the farm 
employees. Necropsy of the animal (male Gir mix, died at 1 
day of life) was performed at the Section of Anatomic 
Pathology, EMBRAPA/Universidade Federal Rural do Rio de 
Janeiro, Seropédica, RJ. Tissue fragments were fixed in 10% 
formalin, routinely processed, sectioned, and stained (H&E). 
Radiographic examination of the head was performed after 
death of the animal. 
Results: The rostral portion of the mandible, especially the 
symphysis, was markedly increased, deformed, soft on 
palpation, and projected cranially enough to prevent closing of 
the mouth. The gums exhibited smooth or slightly irregular 
surface, with small dental elements inserted away from each 
another; some dental elements were absent. Renal cortices 
had small fluid-filled cysts. Radiographic examination revealed 
cystic, multilocular, intercomunicating, radiolucent lesions 
surrounded by well-defined radiopaque borders distributed 
diffusely through the right body of the jaw, and on the 
alveolar bone at the base of premolar teeth of the left body of 
the jaw. The rostral portion of the left body of the mandible 
had several similar cystic areas with formation of large medial 
cavitations surrounded by soft tissue opacity material. The 
most affected portion had lost the definition of the alveolar 
sockets, the incisors and premolar teeth were dislocated in 
the tissue and had similar radiographic appearance to that 
described for the floating tooth syndrome in humans. On the 
maxilla, cystic radiolucent lesions were observed only on the 
apices of the premolar teeth. Histology revealed cystic 
cavitations enclosed by fibrous connective tissue of variable 
densities, scarce and insufficiently mineralized bone matrix, 
and micro-cysts in the kidneys. 
Conclusion: Diagnosis was based on morphology, which can be 
considered pathognomonic, even though etiology has not 
been established. As in Germany, no association with 
genealogy was observed. An association with environmental 
toxins is more likely, since this animal was conceived and born 
very close to a large industrial chemical waste disposal area. In 
fact, a disease in bovines characterized by hemorrhagic 
diathesis and bone marrow destruction, that is, with 
characteristics of radiomimetic disease, has been detected in 
the same region (Peixoto 1997). The OCC differs from both 
cherubism, an autosomic congenital disease with symmetric 
multilocular fibrocystic cavitations of the facial bones in 
humans, which, however, regresses after puberty (Ongole et 
al. 2003, Ozkan et al. 2003), and the “dental abnormality 
syndrome in sheep”, described in New Zealand, in which the 
cysts are restricted to the roots of permanent incisor teeth 
(Bruère et al. 1979, Orr 1979). 
References: 
Bruère et al. 1979. New Zealand Vet J, 27:152-158. 
Orr et al. 1979. New Zealand Vet J, 27:276-278. 
Ongole et al. 2003. J Can Dent Assoc, 69:150-154. 
Ozkan et al. 2003. Int J Pediatr Otorhinolaryngol, 67:1005-1012. 
Peixoto P.V. 1997. Personal communication. Universidade Federal Rural 
do Rio de Janeiro. 
Rieck G.W. 1986. J Vet Med A, 33:588-599. 
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Problem Statement: Recombinant bovine somatotropin (BST) 
is the most used galactogogue in bovine cattle. Its use has 
generated great scientific and ethical dilemmas in topics as 
animal health and welfare caused by adverse effects. Its sale 
and use is forbidden in European Union members, Australia, 
Israel, New Zealand, Japan and Canada. In Colombia and Latin 
America its use is permitted, but is not widespread. Therefore, 
investigations report that BST use in tropical conditions 
increased milk production but is not possible to meet 
additional nutritional requirements of treated cows. Due to 
controversy generated by this hormonal use is vital a 
quantitative systematic collection of information resulting 
from epidemiological studies to analyze and conclude the 
effects of BST on animal productivity, reproductive efficiency, 
health and welfare. 
Methods: Data were collected between august and November 
2013 using the specialized scientific literature search engine 
Google Scholar. The goal of the search was to find researches 
that evaluated the effect of BST on production, reproduction, 
animal health and welfare in the tropics. The studies included 
in the meta-analysis were: studies that evaluated the effect of 
BST on productive, reproductive, health and animal welfare, 
has been developed in tropical areas, that not exist conflict of 
interest, have a relevant and rigorous statistical analysis with 
standard deviation and/or standard error, does not evaluated 
combined effect of BST with other drugs and have full 
publication available. Information of the studies was tabulated 
in terms of: year of publication, country of study, sample size, 
experimental design, Jadad score, pharmacological 
intervention and reasons for exclusion from meta-analysis. 
Studies selected were those with a rating of 2 or more on 
Jadad scale. Included studies were grouped and tabulated 
according to characteristics. Data was analyzed using EPIDAT 
3.1. Software and evaluated for each studied variable: 
evidence of heterogeneity, fixed effects and publication bias. 
Results: Electronic searches showed approximately 17,400 
items, most of them were disregarded because were made in 
non-tropical countries, were made in other species, being 
literature reviews and because were unrelated to the variables 
evaluated in the present study. 18 studies evaluating the 
effect of BST in cattle in tropical conditions were selected, 14 
were excluded and only 4 studies were included in the meta-
analysis. This meta-analysis shows that BST induced increases 
in daily milk production at 3.7 L/day and the content of fat, 
protein and lactose, were increased 1,997 g /L, 1.21 g /L and 
0.8892 g /L respectively. Blood parameters presented little 
changes that could not infer clinical implications and great 
deviations from reference values. In reproductive level was 
estimated that BST increases open days approximately in 69 
days. 
Conclusion: The results were significantly heterogeneous also 
have little potency, but were comparable with the results of 
another meta-analysis made in non-tropical conditions. This 
hormone increase milk production and affects the 
reproductive rate. More research is necessary to evaluate its 
effect on animal health and welfare in tropical conditions. 
Disclosure of Interest: None Declared  
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Purpose: E-cadherin is a transmembrane protein encoded by 
CDH1 gene that is considered a tumor suppressor gene and 
plays important roles in cell adhesion forming adherence 
junctions to bind cells within tissues together. Loss of E-
cadherin function or expression decreases the strength of 
cellular adhesion within a tissue and may implicate in cancer 
progression and metastasis. This study aims to analyze the 
expression of CDH1 gene on female dogs with natural breast 
carcinoma and to correlate the findings with ocular and 
thoracic metastasis. Methods: Thirteen dogs suffering 
mammary carcinoma have undergone mastectomy and the 
normal and tumor tissues were subjected to a relative qPCR to 
evaluate the expression of the CDH1 gene. For metastasis 
research, a thoracic radiography and an ocular ultrasound was 
performed previously and after 3 months of the surgery 
procedure. Results: The relative qPCR of normal and tumor 
tissues showed a differential expression. In seven cases the 
expression of CDH1 was decreased. None of the animals 
showed pulmonary metastasis in thoracic radiography or 
ocular metastasis visible to the ultrasound, neither before nor 
after 3 months of the mastectomy. Conclusions: Although no 
ocular or pulmonary metastasis were found until now, based 
on the differential expression between the normal and tumor 
tissue, these seven animals have high probability to 
developing metastasis, because CDH1 is a gene substantially 
related to the metastasis occurrence. Therefore, these 
findings may have prognostic value and motivate the 
extension of the study to search clinical correlations and 
metastasis occurrence, including the ocular. Support: FAPESP.  
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Problem Statement: Wolbachia, an endosymbiotic bacterium 
in filarial parasites, appears to play an important role in the 
pathogenesis in filarial infections. Wolbachia and their 
products are major stimulus for innate inflammatory 
reactions. Wolbachia surface protein (WSP) is the major 
surface protein of Wolbachia. The role of WSP in the 
pathogenesis of filariasis has been well-studied. However, the 
role of peptidoglycan-associated lipoprotein (PAL) of 
Wolbachia in the induction of inflammatory response has not 
been extensively studied.  Thus, we evaluated the ability of 
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PAL to induce pro-inflammatory responses associated 
pathogenesis of the filarial infection. 
Methods: Purified human monocytes were exposed with B. 
malayi microfilarial antigens (BmMf), Wolbachia-depleted 
BmMf antigens, Wolbachia antigens, recombinant Wolbachia 
surface protein (rWSP), recombinant peptidoglycan-associated 
lipoprotein (rPAL), WSP-depleted Wolbachia antigens, and 
PAL-depleted Wolbachia antigens for 6 hours. The mRNA 
expressions of pro-inflammatory cytokines were examined by 
quantitative real-time PCR. 
Results: B. malayi microfilarial antigens significantly induced 
IL-1β, IL-6, and TNF-α mRNA expression. However, the 
expression levels of these cytokines were decreased to normal 
levels after Wolbachia depletion. Moreover, the significant 
increases of pro-inflammatory cytokines were found when 
monocytes were exposed with Wolbachia antigens.  While, 
rWSP could significantly increase mRNA expression of IL-1b, 
rPAL significantly induce the mRNA expressions of IL-1β, IL-6, 
and TNF-α. Moreover, rPAL could induce significantly higher 
levels of these cytokines than rWSP did.  Interestingly, the 
expression levels of these cytokines still significantly increased 
after depletion of WSP from Wolbachia antigens. 
Nevertheless, depletion of PAL from Wolbachia antigens could 
decrease the expression levels of these cytokines to normal 
levels. 
Conclusion: These results suggested that Wolbachia-derived 
molecules, rather than microfilaria-derived components, are 
the inducers of inflammatory cytokines. However, we found 
that PAL was the essential component in the initiation of the 
inflammation associated with the inflammatory pathogenesis 
of filariasis. 
Disclosure of Interest: None Declared 
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Problem Statement: Molecular techniques have shown that 
the ruminal bacterial community is highly diverse, but the 
factors influencing its composition remain unknown. Subacute 
ruminal acidosis (SARA) is characterized by repeated bouts of 
low ruminal pH. The bacterial community in SARA cows has 
been reported, but the relationship between pH, volatile fatty 
acids (VFA) and microbiota composition in the ruminal fluids 
of cattle with SARA is unclear. We investigated the 
relationships among ruminal pH, VFA and bacterial 
composition by experimentally inducing SARA. 
Methods: We used four rumen-cannulated Holstein steers 
(age, 8–10 months; weight, 180–200 kg), fed hay or a SARA-
inducing diet (hay: concentrate, 2:8) for 7 d. The steers were 
fed at 08:00 and 17:00, and the experiment performed twice. 
A wireless radio-transmission pH-sensor (YCOW-S; DKK-Toa 
Yamagata, Yamagata, Japan) was placed in the ventral sac of 
the rumen, and the pH measured every 10 min. Ruminal fluid 
and blood specimens were collected three times (08:00, 
14:00, and 20:00) on the 7th d after each feeding. Total VFA 
and VFA components (acetic acid, propionic acid, and butyric 
acid) were separated and quantified by gas chromatography 
(Model 135, Hitachi). The microbiotas of the ruminal fluids 
were analyzed by denaturing gradient gel electrophoresis 
(DGGE) and 16S rRNA arrangement analysis using the bacterial 

DNA extracted from fluids collected at 20:00. We used one-
way repeated-measures analyses of variance, followed by 
Dunnett’s multiple-comparison test, to test for differences in 
pH and VFA from the first day of feeding (day 0) and the first 
sampling of the day (08:00). 
Results: The 24-h mean ruminal pH values in the SARA group 
were significantly (P < 0.05) lower than those in the hay group. 
The 1-h mean pH values of the ruminal fluids decreased 
gradually following morning and evening feeding in both the 
hay and SARA groups, and the values in the SARA group were 
lower overall than those in the hay group. Ruminal acetic acid 
levels in the hay group and butyric acid levels in the SARA 
group were slightly higher than those in the respective other 
groups. DGGE analysis showed that the ruminal microbiota 
composition was simpler in the SARA group than in the hay 
group. 16S rRNA arrangement analysis of the bacterial 
components yielded results similar to those of DGGE, and 
showed that some genera (Prevotella and Eubacteriums) were 
absent and several genera (Clostridium, Butyrivibrio, and 
Ruminococcus) were increasing from the SARA group. 
Conclusion: Both ruminal pH and bacterial diversity were 
significantly lower, and the microbiota composition was 
simpler, in the ruminal fluids of the SARA group. We found no 
correlation among pH values, VFA concentrations, and 
bacterial composition. Changes in the ruminal microbiota 
composition of the SARA group might have been related to 
the marked decrease in the number of ruminal bacteria that 
occurs following marked changes in ruminal pH. 
Disclosure of Interest: None Declared 
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Problem Statement:  The aim of this study is to present a 
relatively new method for dislocations of the hip joint with the 
TightRope wire system. This surgical procedure is popularly 
known as Hip toggle stabilization. Our first choice was to 
perform a surgical treatment of the hip, regardless of when 
the trauma has occurred and regardless of the size of the dog. 
This reduction has been performed on five dogs weighing over 
18 kg. Moreover, it is highly recommended for large dog 
breeds.  
Methods: The reduction of coxofemoral luxation was 
stabilized with a standard size TightRope fibre wire and 
titanium implants. This surgery has been performed on five 
dogs of different breeds, weighing from 18 to 40 kg, ranging in 
age from one 1 to 7 years, with chronic or acute traumatic 
luxation of the hip joint. Surgical technique:  A femoral tunnel 
was drilled for the fibre wire suture. No aiming device was 
used for the accurate positioning of the hole. The tunnel was 
drilled from the subtrochanteric area of the lateral femur to 
the fovea capitis of the femoral head. Further, another hole 
was drilled entirely through the medial wall of the acetabulum 
in the acetabular fossa. The whole diameter should be large 
enough for the toggle button. The non-resorbable fibre wire 
suture used for repairing was passed through the holes, 
starting from the femur, ending through the acetabulum once 
so that a simple loop was created. The toggle button was held 
at one end using the wire. The suture was pulled tight along 
the sides of the toggle pin. Appropriate reduction was 
established and the ends of the suture were tied over a 
titanium suture button. The wires were not removed later.  
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Post-operative radiographic examination confirmed correct 
joint position. The Post-operative recovery was uneventful 
and there were no signs of infection 7 days after the surgery. 
During this period the dog began to lean on this leg. The focus 
was on the resting time without any exercise. Furthermore, 
two to three weeks after the open reduction on the left or 
right hip, the dog started using the legs normally, and during 
the clinical examination, flexion and extension of the hip joint 
were normal without any signs of luxation. The last check-up 
was between 3 to 6 months after and the condition was 
unchanged. Range of motion for the hip joint was normal and 
the joint was secured well. 
Results: The Surgical repair of traumatic coxofemoral luxation 
was reduced by using Standard sized TightRope fibre wire and 
titanium implants. This reduction was performed on five dogs, 
weighing from 18 to 40 kg, ranging in age from 1 to 7 years, 
with a chronic or acute traumatic luxation of the hip joint. The 
time interval between the injury and the operation was from 1 
to 35 days. Most of the injuries were caused by car accidents, 
but also by outdoor playing activities.   
Conclusion:  It was found that using the TightRope system 
offers a great amount of advantages both for dogs and for 
veterinary surgeons. First of all, it is a reliable technique in 
relation to the success rate. Secondly, there are minimum 
osteoarthritic changes in the hip joint compared to other 
techniques. Finally, it is recommended for large dog breeds. 
Moreover, there are important advantages for the owner, 
since there is no need for any external bandages to be used 
and their dogs were free of pain. Surgical repair of the 
traumatic hip luxation using the TightRope® system produces 
a favourable clinical outcome. 
Disclosure of Interest: None Declared  
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1Dairy Hygiene Research Division, National Institute of Animal 
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Problem Statement: In dairy cattle, Staphylococcus aureus 
(SA) is one of the most common mastitis-causative pathogens. 
In SA, the accessory gene regulator (agr) is a core regulator of 
the quorum sensing system that controls the production of 
most virulence factors. In the agr locus, 4 different types of 
genetic polymorphism (agr groups I, II, III and IV) generate 
specific autoinducing peptides (AIPs: AIP-1, -2, -3 and -4, 
respectively) that mediate quorum sensing. Because inhibition 
of most pathogenicity of SA is expected by disturbing quorum 
sensing (quorum quenching), induction of quorum quenching 
(e.g. using a vaccine against quorum sensing molecules) is 
considered adequate to control SA infections. The analysis of 
genetic variations in SA isolates from bovine mastitis is 
important for better understanding of the pathogenesis and 
to find protective antigens. As a clue for considering quorum 
quenching to control SA mastitis, we established a method for 
determining agr groups of SA and examined the major agr 
groups of SA isolated from bovine mastitis in Japan. 
Furthermore, we analyzed the relationship between agr 
groups and specific and major multilocus sequence typing 

(MLST) clonal complex (CC) in mastitic bovine isolates, CC97 
and CC705, in Japan. 
Methods: We used 118 SA strains isolated from bovine 
mastitic milk in Japan (1). SA DNA containing the coding 
sequence for AIP was amplified by PCR (2) or multiplex PCR 
(3). The agr types were estimated using the product sizes in 
multiplex PCR and finally determined by DNA sequence 
analyses of amplification products. Multilocus sequence typing 
of each isolate was performed as described previously (4). 
(1) Hata, E., et al. J. Clin. Microbiol. 48, 2130-2139 (2010) 
(2) Takeuchi, S., et al. Vet. Microbiol. 79, 267-274 (2001) 
(3) Shopsin, B., et al. J. Clin. Microbiol. 41, 456-459 (2003) 
(4) Euright, M. C., et al. J. Clin. Microbiol. 38, 1008-1015 (2000) 
Results: To determine agr groups of SA, amplified product size 
in multiplex PCR has generally been used. However, the 
results of DNA sequence analyses showed that PCR product 
size did not necessarily indicate agr group type. PCR products 
for SA with agr group I genes were not necessarily of a single 
size: PCR products derived from a few strains of group I were 
of a size matching the criteria for group II or III. In 118 strains, 
the distribution of the agr groups was as follows: 107 (90.7%), 
7 (5.9%), 3 (2.5%) and 1 (0.8%) strains belonged to groups I, II, 
III and IV, respectively. All MLST CC97 strains and most CC705 
strains belonged to agr group I. The remaining CC705 strains 
belonged to group II. The distribution of genetic 
polymorphism of the agr locus examined in this study and the 
relationship with MLST CC differed from those of human 
infection isolates. 
Conclusion: Most bovine SA mastitis isolates (96.6%) were 
distributed in agr group I or II and they included all isolates of 
CC97 and CC705. The agr groups I and II are possibly related to 
some advantageous properties of SA for bovine 
intramammary infection. 
Disclosure of Interest: None Declared 
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REPEATED BREEDERS AND HIGH-PRODUCING DAIRY COWS 
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Choi, Young-Hun Jung, Yong-il Cho, Ho-Baek Yoon, Eung-Gi 
Kwon 
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Problem Statement: Improvement of reproduction increases 
income and profitability on the dairy industry, whereas poor 
reproductive performance is a worldwide problem in the dairy 
industry. The decline in fertility of dairy cows has 
multifactorial reasons including ovulatory dysfunction, ovarian 
disorders, and inflammation of the uterus. Minerals can cause 
disease through deficiency, imbalance, and toxicity. In regards 
to monitoring of health, hair has several advantages and 
unique qualities providing it with particular promise. Hair 
composition is closely related to blood composition and 
concentrations. In this study, we compared the hair mineral 
patterns between the repeat breeder and normal cows to 
investigate hidden causes of infertility in repeat breeder cows 
in nutritional aspect.  
Methods: As the repeated breeder cows, normal cycling 10 
cows have failed to conceive after at least five successive 
artificial inseminations (AI) were used. And, 10 cows 
conceived after either two AI were selected as the normal 
fertile control cows. In brief, the hair samples of selected cows 
were washed with acetone, extran (1%, v/v) and water. The 
digested hair samples with HNO3 were dried in a drying oven 
and were analyzed with Perkin-Elmer Mass Spectrometer 
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(Perkin-Elmer Corporation, Foster, CA, USA). We used a one-
way ANOVA after arc-sine transformation of the proportional 
data to analyze the significant differences (P<0.01). 
 Results: Direct comparison of fifteen nutritional elements (Ca, 
Mg, Na, K, Cu, P, Fe, Mn, Cr, Se, B, Co, Mo, S), four ratios 
(Na/K, Ca/Mg, Ca/K, Na/Mg), eight toxic elements (Sb, U, As, 
Be, Hg, Cd, Pb, Al), and fifteen additional elements (Ge, Ba, Bi, 
Rb, Li, Ni, Pt, Tl, V, Sr, Sn, Ti, W, Zr) was conducted between 
infertile and fertile high-producing dairy cows. Except for Na, 
Na/K ration and aluminum, concentration of all contents was 
not different significantly between fertile and infertile dairy 
cows. The Na level and Na/K ratio in repeated breeder cows 
were significantly lower than these of high-producing cows. 
Whereas, aluminum level of infertile dairy cows was 
significantly higher than that of fertile dairy cows. 
Aldosterone, adrenal cortical hormone, determines the Na 
retention level. This indicates that lower Na level of infertile 
dairy cows have the adrenal dysfunction. Zona reticularis of 
adrenal cortex secret reproductive hormones like estrogen 
and progesterone. The proper balance of Na and K is essential 
for optimal resting and action membrane potential 
development. Action membrane potential is closely involved 
in hormone secretion, secretion of digestive, cardiac pumping, 
etc. Therefore, lower Na / K ratio of infertile cows may be 
detrimental signal of various body functions. The aluminum 
level of hair tissue is highly correlated with overall 
accumulation level in the body. Considering the high 
aluminum level in infertile cows, they may have decreased 
function of liver and kidney which have roles in detoxification 
and excretion. 
Conclusion: In this study, we found the significant difference 
of Na, Na/K ratio and aluminum between infertile repeated 
breeder cows and high-producing fertile cows. Induction of 
increase of aluminum excretion, Na retention rate and Na/K 
ratio in infertile cows may be the considerable intervention. 
Further studies to understand the relation between Na/K 
ratio, Na, aluminum and patterns of reproductive hormones 
and adrenal glands are needed to develop another treatment 
option and preventive management for repeated breeder 
cows. 
Disclosure of Interest: J. G. Yoo Grant / Research support from: 
Cooperative research program for Agriculture Science & Technology 
Development (PJ9070312014), Rural Development Administration, 
Republic of Korea, and H.-J. Lim: None Declared, K.-S. Baek: None 
Declared, C.-Y. Choi: None Declared, Y.-H. Jung: None Declared, Y.-I. 
Cho: None Declared, H.-B. Yoon: None Declared, E.-G. Kwon: None 
Declared 
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Problem Statement: Canine transmissible venereal tumor 
(CTVT) usually appears as a solitary neoplasm located mainly 
on the external genital mucosa; however, in many instances, it 
can show up in other locations. Exclusively extragenital forms 
of CTVT are reported in the oral (Bright et al. 1983, Ramadinha 
et al. 1993, Morrison 1998) and nasal cavities (Ndiritu et al. 
1977, Bright et al. 1983, Morrison 1998, Papazoglou et al. 
2001), conjunctiva and eye (Barron et al. 1963), skin and 
subcutis (Nielsen & Kennedy 1990), tonsils (Theilen & 
Madewell 1987), oral and anal mucosa (Batamuzi & Bittegeko 
1991). In these atypical cases, it is usually difficult to 
differentiate CTVT from other canine round-cell tumors. The 
purpose of this work is to describe many atypical extragenital 
forms of CTVT and, additionally, the clinical-pathological 
features of this neoplasia in the State of Rio de Janeiro, Brazil.  
Methods: Two hundred and three dogs affected by CTVT) 
were seen at the Veterinary Hospital of the Universidade 
Federal Rural do Rio de Janeiro between May 1995 and 
December 2004. All tumors were diagnosed as CTVT after 
clinical, cytological and histopathological analysis of tumor 
fragments.  
Results: In 117 dogs (58%), the tumors were located in the 
external genital mucosa, 39 exhibited both genital and 
extragenital tumors (19%), and 47 dogs (23%) exhibited only 
extragenital tumors. The lesions were usually single or 
multinodular, infiltrative or pedunculated, sometimes with 
ulcerative areas. The nodular form was the predominant 
lesion observed in 71% of the dogs. Cauliflower-like masses 
were seen in 24% of the animals. Considering only these 
extragenital forms, most tumors were located on the skin as 
solitary or multiple nodules (14 males and 9 females), and 
were occasionally associated to lesions on other sites, such as 
oral mucosa (16 males and 2 females) and nasal mucosa (11 
males and 2 females). Six dogs exhibited CTVT in the anal 
mucosa (3 males and 3 females). Some cases of very atypical 
exclusively extragenital forms of CTVT, such as symmetrical 
and bilateral tumor of the conjunctival mucosa, interdigital 
membrane of the forelimb, and external ear canal were seen 
and, to our knowledge, have not been previously described.  
Conclusion: This study suggests that exclusively extragenital 
forms of CTVT can be more frequent (23%) than it has been 
reported. This implies the need to perform 
immunohistochemical studies in order to differentiate CTVT 
from other round-cell neoplasms, especially those located on 
the skin, such as lymphomas, plasma cell tumors, epithelioid 
amelanotic melanomas, other tumors of neuroectodermal 
origin, as well as nasal cavity poorly differentiated 
chondrosarcomas and mast cell tumors. 
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Problem Statement: A study performed in the State of Rio de 
Janeiro has demonstrated that there is a high occurrence of 
dermatopathies associated to some degree of hypothyroidism 
in dogs, and that there is an association of this endocrinopathy 
with the levels of iodine in the dog food marketed in this 
country (Peixoto et al. 2012). According to Castillo (2010), 
approximately 5% of the dogs admitted to the Veterinary 
Clinic at Universidade de Buenos Aires exhibit manifestations 
of hypothyroidism; a similar number (6.5%) has been reported 
by Teixeira (2008) in the state of Rio de Janeiro. These data 
are expressive considering that in the USA the cases of 
hypothyroidism in dogs range from 0.2 to 0.64%. Castillo et al. 
(2001a, b) have demonstrated that dogs subjected to a diet 
containing levels of 0.9-1.2 mg of iodine per Kg develop 
thyroid disease and bone changes in 45 days. On the other 
hand, the incidence of clinical and subclinical hypothyroidism 
in Brazilian women reaches 10% (over 40 years old) and 20% 
(over 60 years old). For years, synthetic thyroid-hormone 
medications are among the best sellers in Brazilian drugstores. 
Even with the evidence, there is a high resistance to admit 
that excess iodine can cause hypothyroidism (Medeiros Neto 
2009), despite the fact that it has been proved in dogs by 
Castillo (2001a,b) and that it is known in humans (Roti & 
Vagenakis 1996, Medeiros Neto 2009). This study has the aim 
of drawing the attention to the risk that excessive ingestion of 
iodine represents to the health of dogs and humans. 
Methods: On the original study, 56 samples of dry dog food of 
various prices and qualities, and 5 different salt brands 
marketed in Rio de Janeiro were analyzed by plasma mass 
spectrometry (ICP-MS) at the Pontifícia Universidade Católica. 
Results: Some of the dry dog food was found to have high 
levels of iodine (5.55, 3.48, and 3.38 mg I/Kg) and others had 
none (>0.001 and <0.005, and 0.066 mg/Kg).Based on 
estimates on average human salt consumption in Brazil (15 
g/day) – from Dietary Guidelines of the Brazilian Population 
(2006) – it can be inferred that there are people ingesting 
around 600 to 900 µg/I/day. 
Conclusion: Based on these data, we suggest that levels of 
iodine in dog food marketed in Brazil should be monitored, 
and that any adjustments on these levels be implemented as 
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needed. This study confirms that dogs have been ingesting 
dog food with levels of iodine capable of inducing 
hypothyroidism, either by excess or lack of iodine. Similarly, it 
is seems very likely that excess iodine ingestion can be 
associated to the high frequency of hypothyroidism in 
humans, since continuous ingestion of 500 µg of iodine per 
day is enough to cause thyroid dysfunction in susceptible or 
more sensitive people. In these individuals the gland is unable 
to escape from the transient inhibitory effect (Wolff-Chaikoff 
phenomenon) that is part of iodine organification. 
References: 
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VETERINARY HEALTH CARE AND RESEARCH WITH A 
UNIVERSAL APPLICATION AND WITHOUT DOGMA? 
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Problem Statement: Medical science develops and evaluates 
treatments according to scientific technique, evidence and 
reasoning in our Physical Space of Reasoning (PSOR). I 
acknowledge the enormous debate topics like evidence based 
studies, placebo effects, cultural beliefs, reality and logic can 
evoke in medical outcomes. Growing pseudoscientific 
activities in this area give rise to ineffective and sometimes 
dangerous interventions and a growing use of supplementary 
or ‘natural’ remedies with minimal if any impact on health 
care outcomes. With a growing number of professionals in 
healthcare moving freely between countries and with a mobile 
global workforce, awareness of cultural differences have 
become more urgent in order  for health care workers to apply 
proper care. Veterinary clinics and clinicians promoting 
alternative remedies lacking evidence based support and 
simultaneously practicing medicine as a science have become 
more common. Such ‘holistic’ clinics see these remedies more 
as a belief system causing no harm with minimal impact but 
with added financial benefit to the facility. Promoting such 
remedies with questionable efficacy can create conflict in the 
application of an ethic in health care or in cases where a 
health care worker is called upon for judicial testimony. 
Methods: A post-adaptionist view in understanding cognition 
has emerged in recent years, Gould and Lewontin (1979), 
Wuketits (1989, 2005) and others. We can now assume 
cognition is the function of active bio-systems responding to 
the outer world as a step-by-step accumulation of information 
and a complex interactive process of continuous ‘idea 
formation’ and error elimination. The term plasticity of DNA 
has also now become familiar in biology and neurosciences 
and can be used to model an ethic. 
We use and define three essential key areas in understanding 
and developing an ethic as: 
 - Global interconnection 
 - Adaptability to changing needs 

 - Free of dogma and cultural bias 
We use Physical Space of Reasoning (PSOR), Logical Space of 
Reasoning (LSOR) and Metaphysical (M) as a value system to 
reduce pseudoscientific methods and treatments and create 
objective idea formation and error elimination in an era where 
fraudulent science is becoming more common. 
Implementation of these three key areas and three levels of 
reasoning set a new ethic in evidence based methodology and 
act as protection against an increasing trend to manipulate 
research and its application for solipsistic or commercial 
reasons. 
Results: M (dogma) -->PSOR result in a narrowly defined view 
of a pre-Copernican universe. 
PSOR (dogma) --> M will also be restrictive.   
Our current-day trend of PSOR⇌LSOR is also restrictive. 
And even the liberating M⇌LSOR⇌PSOR is restrictive 
compared to exchanges where ideas move freely between: 
PSOR⇌M ⇌LSOR, LSOR⇌M⇌PSOR, LSOR⇌PSOR ⇌M... open 
to sequence changes and numerous possibilities 
Our objective approach and definition of PSOR will also reduce 
the semantic complications that logic, tense and existence 
inevitably will always fall victim to. Conclusion: We found in 
using a system of freely interchanging ideas between PSOR, 
LSOR and the Metaphysical, focused on objective reality 
created in the PSOR, to be suitable and more objective to 
create an ethic for a 'true' evidence based science to emerge. 
As far as we know this is a novel approach. 
Disclosure of Interest: None Declared 
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Problem Statement: Swine populations play an important role 
in the evolution of influenza A viruses and are considered to 
be a suitable “mixing vessel” for viruses from different hosts. 
Available data on the existence in swine of cellular receptors 
for influenza viruses of mammals, humans and birds, explain 
the facts of transmission of influenza A viruses from humans 
and birds to swine and back. Pathogenicity of swine viruses to 
poultry and wild birds, isolation of viruses from humans 
suggest that swine could be considered as a potential 
reservoir for future epidemic and pandemic strains. North and 
South regions of the Kazakhstan are historically prevailing 
places for bird migration and aggregations of migratory birds. 
In these regions, the feasibility of influenza virus transmission 
from birds to swine and from swine to human points out the 
need for molecular epizootic monitoring of swine with a view 
to the earliest possible detecting of a potential pandemic 
strain of influenza virus.   
Methods: In peasant livestock farms of the North and South 
Kazakhstan in February-April 2014, 286 samples of biological 
materials from swine (167 nasopharyngeal swabs and 119 
sera) have been collected. Primary screening bioassay was 
performed in RT-PCR using the PCR test system "AmliSens" 
production Institute of Epidemiology (Moscow). 
Results: Primary screening of 114 biosamples in RT-PCR using 
the “AmliSens” PCR test system made by the Central Research 
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Institute of Epidemiology (Moscow), showed the presence of 
the genetic material of influenza virus in 46 samples (40.3% of 
total examined swine). The influenza A viral RNA has been 
detected in 38 biosamples (82.6%). The influenza A/Hsw1 viral 
RNA has been found in six smears (13.0%), the influenza A/N3 
viral RNA – in two swabs from animals (4.3%).  Analysis of herd 
immunity was carried out using IFA and HAIR in 52 blood sera 
collected from healthy and sick swine in pig breeding farms of 
the Northern Kazakhstan. IEA was performed using a test 
system made by Diagnostic Preparations Production 
Enterprise, LLC (St. Petersburg) against influenza A virus, 
subtypes H1N1 and H3N2. In HAIR, the following reference 
strains were used: A/Ayova/15/30 (Hsw1N1), 
A/California/07/09 (H1N1v), A/Wiskonsin/67/05 (H3N2). The 
IEA results showed that antibodies against the influenza 
A/H1N1 virus were detected in five samples (16%), against 
A/H3N2 - in two samples (6%). In HAIR, antibodies against the 
influenza A/H1N1 virus were found in nine samples (30%). 
Antibody titers amounted to 1:80-1:160. One sample (3.3%) 
was seropositive against the influenza A/N3N2 virus, 
antibodies were observed in titers of 1:20-1:40.   
The identified regularities in the circulation of influenza 
viruses were similar to the results of both serological analysis 
in HAIR and IEA and PCR-based diagnostics. In the structure of 
influenza etiology, the A/H1N1 virus was the leading causative 
agent, while participation of the influenza A/N3N2 virus was 
negligible.   
Conclusion: Thereby, the findings confirm the circulation of 
influenza A virus in the swine population on the territory of 
Northern and Southern Kazakhstan. All this dictates the urgent 
need for further monitoring studies of influenza incidence 
with the mandatory laboratory interpreting the pathogen 
nature, playing an important role in reducing the probability 
of the interspecific adaptation and dissemination of influenza 
viruses, in minimizing the role of these animals as a pathogen 
source for the next pandemic. 
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Problem Statement: Several plants can cause skin injuries by 
direct contact. Some of them cause contact dermatitis due to 
their antigenic capacity, while others induce traumatic injuries 
to the skin due to their sharp external structures. Among the 
latter, plants that have thorns standing out, which is the case 
for some plants that belong to the genus Mimosa. In the state 
of Pará, Brazil, there have been recent reports regarding the 
occurrence of ulcerative skin lesions in bovine/ovine and 
horses which had contact with Mimosa pudica and M. debilis 
(Barbosa et al. 2009, Reis et al. 2011). However, pathogenesis 

is not clear, since the lesions do not seem to be related only to 
trauma. This study had the aim of describing outbreaks of 
ulcerative dermatitis in horses caused mainly by Mimosa 
setosa in the state of Rio de Janeiro, and to discuss possible 
pathogenesis of the lesions. 
Methods: The disease was caused in 25 of a total of 36 adult 
horses which were from a farm but were being used at the 
Universidade Federal Rural do Rio de Janeiro (UFRRJ). 
Excisional biopsies from the border and center of the lesions 
were performed. Tissue fragments were fixed in formalin, 
routinely processed for histology and stained with H.E. at the 
Section of Anatomic Pathology, EMBRAPA/UFRRJ, Seropédica, 
and RJ. 
Results: The first outbreak occurred between December 2013 
and February 2014 and the second between April and May 
2014; both outbreaks coincided with periods of high rainfall. 
During the rainy season, animals moved around in lower areas 
which were flooded. In consequence, they would not see the 
submerged thorny plants and could not avoid the contact. 
Lesions were located on the limbs, head and oral cavity. On 
the limbs, the most affected areas were the pastern and 
fetlock; in some cases the lesions would reach the metacarpus 
and metatarsus. On the head, lesions were located on upper 
and lower lips, nose, nostrils, cheeks and muzzle. 
Macroscopically, there were areas of skin detachment with 
ulcerations that would progress into larger wounds, with 
irregular borders, and covered with serosanguineous exudate. 
Microscopic examination revealed epidermal necrosis and 
inflammatory infiltration, predominantly serofibrinous, 
bounded by underlying granulation tissue. In some cases, 
vegetable fibers were seen in the exsudate, as well as chronic 
endarteritis and periarteritis. 
Conclusion: The mechanical traumatic lesions caused by 
Mimosa setosa are somewhat similar to those caused by other 
agents, such as Habronema sp., Pythium sp., non-exophytic 
sarcoids, or granulation tissue formed from skin wounds. 
Identification of the plant at the outbreak site and presence of 
lesions in areas that can have contact with the plants are 
important for diagnosis. The ulcers were found to be formed 
from necrosis with detachment of portions of the overlying 
skin. There is a possibility that the hairy portions of the 
trichomes (thorns) of the plant have some substance that 
cause an immune mediated reaction with vascular lesion and 
epidermal necrosis; since the lesions are not linear, they do 
not seem to be simple traumatic lesions caused by thorns.  
References: 
Reis, A.S.B. 2011. Pesq. Vet. Bras.31 (9): 768-772. 
Barbosa, J.D. 2009. Pesq. Vet. Bras. 29(5):435-438. 
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