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Introduction
Welcome to Cluj-Napoca!
Dear Colleagues,
We are pleased to welcome you to the Joint ESVP and ECVP Congress (The European Society of
Veterinary Pathology/European College of Veterinary Pathologists) which is going to be held at the
University of Agricultural Sciences and Veterinary Medicine (USAMV) Cluj-Napoca, Romania (Address:
Calea Mănăştur 3-5, 400372, Cluj-Napoca) from 5th September to 8th September 2018. The programme of
the Joint ESVP and ECVP Congress includes Keynote speakers, Open Scientific Sessions and
Workshops, among which will be the following topics: The dendritic cell in pathology with special emphasis
on skin diseases; Large animal models of human diseases; Advances in molecular pathology and stem cell
technology driving personalized medicine; Novelties in large animal pathology; Current developments in
digital pathology; Neurology/neuropathology workshop; Musculoskeletal pathology workshop; and
Designing and publishing observational studies in veterinary pathology. For more details, please check the
congress website: http://esvp-ecvp2018.usamvcluj.ro.
Cluj-Napoca is the second largest city in Romania, and geographically, it is roughly equidistant
from Bucharest (324 kilometers), Budapest (351 km) and Belgrade (322 km). The city is considered the
unofficial capital to the historical province of Transylvania. From 1790 to 1848 and from 1861 to 1867, it
was the official capital of the Grand Principality of Transylvania. Today, the city is one of the most important
academic, cultural, industrial and business centres in Romania. In 2015, Cluj-Napoca was European Youth
Capital. As regards the congress location, the USAMV Cluj-Napoca (Romania) is the successor of the
prestigious Higher School of Agriculture of Cluj, founded 145 years ago, in October 1869. The university’s
green campus is a short stroll away from the city centre, easily accessible by public transport or by foot. It
includes the Agrobotanic Garden which contains over 1800 plant species that can be admired by visitors.
The Garden, which was established in 1903, was created near the ruins of a monastery from the XI century
where the monks had a medicinal herb garden and a pharmacy; it is probable that some of the species
which the monks grew have been preserved. This experience will be a great occasion to meet friends and
colleagues in a pleasant location. As the Local Organising Committee, please do not hesitate to contact us
for any further information regarding the meeting.
On behalf of the Congress Organising Committee
Cornel CATOI, DVM, PhD Rector USAMV Cluj-Napoca, Romania

Page | 12

Page | 13

Welcome from the Presidents
Dear Colleagues,
It is with great pleasure that we welcome you to the joint annual congress of the European Society
of Veterinary Pathology and the European College of Veterinary Pathologists in beautiful Cluj-Napoca,
Romania at the University of Agricultural Sciences and Veterinary Medicine. Cluj-Napoca (German:
Klausenburg; Hungarian: Kolozsvár; Medieval Latin: Castrum Clus, Claudiopolis) is the second largest city
in Romania, and the seat of Cluj County in the northwestern part of Romania. The city is considered the
unofficial capital to the historical province of Transylvania, and from 1790 to 1848 and 1861 to 1867, it was
the official capital of the Grand Principality of Transylvania. Transylvania is commonly associated with
vampires, due to the impact of Bram Stoker's novel Dracula and its several cinematic interpretations. We
could not find any indications that Dracula is still active! Today, the city is one of the most important
academic, cultural, industrial and business centres in Romania, and in 2015, Cluj-Napoca was the
European Youth Capital.
This year’s congress covers a range of topics of great interest. The lectures and sessions provide a
range of keynote, open scientific sessions and workshops covering various selected topics including: the
role of dendritic cells in pathology with special emphasis on skin diseases; large animal models of human
diseases; advances in molecular pathology and stem cell technology driving personalized medicine;
novelties in large animal pathology; current developments in digital pathology; a neurology/neuropathology
workshop; a bone pathology workshop; and designing and publishing observational studies in veterinary
pathology. Together with the Scientific Committee and Local Organising Committee, we are also pleased to
again include newer formats of presentations and discussions, such as interactive workshops and poster
flash sessions. Overall we feel that the joint efforts of the Society, College, Scientific Committee and Local
Organising Committee has created a highly interesting State of the Art meeting.
This joint annual meeting of the ESVP and the ECVP could not take place without the dedication
and motivation of the Local Organising Committee. We therefore would like to take this opportunity to thank
Professor Cornel Catoi, Professor Adrian Florin Gal, Lecturer Flaviu Tăbăran, Lecturer Marian Taulescu
and their team for organising the meeting in Cluj-Napoca. The joint responsibility of the ESVP and ECVP
for the annual meeting is also reflected logistically in the contribution of the Scientific Committee and we
would like to thank all members of the committee and especially the chair, Prof. Jérôme Abadie, for their
outstanding and time-consuming efforts.
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The willingness of local colleagues to dedicate time and effort to the organisation of these events
gives us all the unique opportunity to become more acquainted with the scientific landscape across Europe
in our field and to showcase specific local expertise, reflecting the diversity of our profession. The Scientific
Committee ensures the high scientific standard and relevance of the programme, making our annual
meeting an extremely valuable Continuing Professional Development (CPD) event. We are aware that it is
a challenge to assemble a cutting edge, balanced programme that is of interest for the entire profession, as
veterinary pathologists work in diverse fields, in particular in their research, while being only a relatively
small group.
Both the Society and College will hold their annual general meetings during the conference. We
encourage you all to attend and engage further with your professional bodies, in particular in these exciting
times when we have started to work together much more closely.
During your stay in Cluj-Napoca you may want to visit some of the beautiful historic places and
monuments that make the city an open-air museum. They are a treasure trove for lovers of multicultural
history and diverse architecture. Visitors can discover an academic, cultural, and cosmopolitan city, with a
vibrant and enticing outdoor atmosphere, as well as exhibitions, music halls, opera and theatres, cafes,
restaurants, parks, shopping and other leisure areas. You also could take a tour to the underground theme
park that's nestled inside one of the oldest and most spectacular salt mines in the world. In addition, you
should visit the nearby Turda Canyon, a natural reserve containing one of the richest and most scenic
Romanian karst landscapes. The beautiful locations that can be chosen for excursions represent the
perfect environment to meet colleagues and friends.
We encourage you to make the best of the next few days and enjoy both the science and the social
programme. Thank you for your support and have a great congress.
Pierre Maliver

Wolfgang Baumgärtner

Dr. Pierre Maliver., DiplECVP,

Prof. Dr. med. vet. habil., PhD/Ohio State Univ.,
Dipl ECVP, DACVP (hon.)

President ECVP

President ESVP
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Programme Overview
Wednesday, September 5
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00

Aula Magna MIHAI ȘERBAN - Lobby

16:15

Registration

16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00

19:30-21:00
WELCOME RECEPTION

Auditorium Maximum
5 Mihail Kogălniceanu Street, Cluj-Napoca
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Thursday, September 6
Satellite ISVD Meeting

ESVP/ECVP

Registration
07:15 to
08:30

Location - Aula Magna MIHAI ȘERBAN Lobby
08:15 : Welcome : President ISVD - David Shearer ; President ESVP - Wolfgang Baumgärtner ; Président ECVP - Pierre Maliver

08:30 to
10:45

LSI - Queen Maria Hall
Discussion of unusual cases from the
ISVD Listserv
Chair: David Shearer

08:30 to 10:00 : Joint ESVP-ECVP-ISVD lecture
Location - Aula Magna MIHAI ȘERBAN
Plenary lecture 1:
Dendritic cells and dendritic diseases
Verena Affolter, University of California Davis
Mette Schjaerff, University of Copenhagen, Denmark
Chairs: W. Baumgärtner & D. Shearer
Aula Magna MIHAI
ȘERBAN
LSI - King Ferdinand Hall
Poster Flash 1
Poster Flash 2
Small animal pathology
Case reports and forensic pathology
Chairs: P. Juntes & G.
Avallone
Chairs: S. Aleksic-Kovacevic & S. Ekman
10:45 to 11:15 COFFEE BREAK and POSTER TOUR

11:15 to
12:30

LSI - Queen Maria Hall
Gross Dermatopathology Interactive
– Dog and Cat
Chair: David Shearer

Aula Magna MIHAI ȘERBAN

LSI - King Ferdinand Hall

Oral presentation A
Small animal pathology Oncology
Chairs: L. Pena & V. Zappulli

Oral presentation B
Laboratory animal/Experimental pathology
Chairs: S. Rottenberg & P. Maliver

12:30 to 13:30 LUNCH AND POSTER TOUR
University Library
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13:30 to 14:30 : Livestock Surveillance theme
Aula Magna MIHAI ȘERBAN

LSI - Queen Maria Hall
Gross Dermatopathology Interactive
– Equine
Verena Affolter, University of
California Davis
13:30 to
15:45
LSI - Queen Maria Hall
Difficult Diagnosis (Lies of Lesions)
on Alopecia
Monika Welle, University of Bern

Plenary lecture 2: Lessons learnt from the emergence of Lumpy skin disease into Europe
Pip Beard, Pirbright, UK (JCP Lecture)
Chairs: A Gröne & S. Scholes
Plenary lecture 3: Mycoplasma bovis pneumonia in cattle: pathology and pathogenesis
Jeff Caswell, Guelph, Canada
Chairs: A Gröne & S. Scholes
LSI - King Ferdinand Hall
Aula Magna MIHAI ȘERBAN
Educational session I
Workshop I
Advices about ECVP
examination with focus on
Pathologic diagnosis of lung diseases of cattle
Comprehensive part
ECVP Exam Committee &
Jeff Caswell
Sven Rottenberg
Chair: L. Lujan
Chairs: A. Bidaut
15:45 to 16:15 COFFEE BREAK and POSTER TOUR

16:15 to
17:45

LSI - Queen Maria Hall
ISVD Grant Presentation: Long term
expansion of canine hair follicular
organoids: an important in vitro tool
to study the pathogenesis of noninflammatory alopecia
Dominique Wiener, University of
Berne
ISVD Annual General Meeting
(AGM)
Chair: David Shearer, Members
only

Aula Magna MIHAI ȘERBAN

LSI - King Ferdinand Hall

Oral presentation C

Oral presentation D

Exotic/Wild life/Poultry/Fish
pathology

Large animal pathology

Chairs: F. Nguyen & P. Syrjä

Chairs: C. Carlson & M. Hilbe

18:00 - 19:45 Aula Magna MIHAI ȘERBAN
ECVP annual meeting
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Friday, September 7
ESVP/ECVP

07:15 to
08:30

Registration
08:30 to 09:30

08:30 to
10:30

Aula Magna MIHAI ȘERBAN
Plenary lecture 4: Large Animal Models of Human Diseases
Nik Klymiuk, LMU, Munich
Chairs: P. Maliver & A. Gruber

09:45 to 10:30
Aula Magna MIHAI ȘERBAN
Poster Flash 3
Small animal pathology - Oncology
Chairs: V. Affolter & P. Roccabianca

LSI - King Ferdinand Hall
Poster Flash 4
Large animal pathology
Chairs: C. Benazzi & N. Klymiuk

10:30 to 11:00 COFFEE BREAK and POSTER TOUR
LSI - King Ferdinand Hall
11:00 to
12:30

Aula Magna MIHAI ȘERBAN
Workshop II

Educational session II
Designing and Publishing
Observational
Studies in Veterinary Pathology
Andrea Gröne, Jeff Caswell
Chairs: R. Klopfleish

Neurology/Neuropathology
W.Baumgärtner
A.Oevermann, J. Nessler
Chairs: G. Leeming
12:30 to 13:30 LUNCH AND POSTER TOUR
University Library

13:30 to 14:45

Aula Magna MIHAI ȘERBAN

Plenary lecture 5: Advances in molecular pathology and stem cell technology drive personalized cancer therapy
13:30 to
16:00

Alain de Bruin, DMPC, Utrecht
Chairs: J. Abadie & A. Gröne
LSI - King Ferdinand Hall
Oral presentation E
Small animal pathology – Mammary
oncology
Chairs: C. Brachelente & S. Rottenberg

Aula Magna MIHAI ȘERBAN
Workshop III
Musculoskeletal pathology
Stina Ekman, Cathy Carlson
Chair: C. Hard af Segerstad

16:00 to 16:30 COFFEE BREAK and POSTER TOUR
16:30 to
17:15

Aula Magna MIHAI ȘERBAN
Poster Flash 5
Exotic/Wild life/Poultry/Fish pathology

LSI - King Ferdinand Hall
Poster Flash 6
Laboratory animal/Experimental
pathology

Chairs: K. Chiers & N. Majo

17:30 to
19:00

Chairs: A. Heier & A. de Bruin
Aula Magna MIHAI ȘERBAN
ESVP annual meeting
ESVP annual meeting

19:30 to
0:00
CONGRESS DINNER
GRAND HOTEL ITALIA
2 Trifoiului Street, Cluj-Napoca
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Saturday, September 8
ESVP/ECVP
Aula Magna MIHAI ȘERBAN
ESVP/ECVP
Case presentations
Mystery cases
Chairs: W. Baumgärtner & L. Lujan

09:00 to 10:30

10:30 to 11:00 COFFEE BREAK and POSTER TOUR
11:00 to 11:45
.

Aula Magna MIHAI ȘERBAN
Plenary lecture 6: Digitalization of the pathology profession - threat or chance?
Robert Klopfleish, FUB Berlin
Chairs: A. Gruber & G. Leeming

11:00 to 13:00

Aula Magna MIHAI ȘERBAN
Oral presentation F
Small animal pathology – Immunity and infectious/neoplastic
diseases
Chairs: L. Pena & J. Abadie

14:45 to 20:00

LSI - King Ferdinand Hall
Workshop IV
Digital Pathology and Image analysis tools, developments, ideas
Robert Klopfleish, FUB Berlin
Chairs: A. Gruber

13:00 to 13:30 CLOSING CEREMONY
Aula Magna MIHAI ȘERBAN
13:30 to 14:45 LUNCH
Biodiversity Research Center
Turda Salt Mine & Turda Canyon Tour &
Cluj-Napoca Walking Tour & Dinner
Dinner

Joint ESVP / ECVP / ISVD Plenary Session
ESVP / ECVP Plenary Sessions
ESVP / ECVP Workshops
Coffee breaks/ Lunch breaks/ Poster tours
Social Events
Cluj/Salt Mine Tour

ESVP / ECVP Educational Sessions
ESVP / ECVP Poster Flash/Oral Sessions
ESVP / ECVP Case presentations
ECVP annual meeting
Satellite ISVD Meeting
ISVD Annual General Meeting (AGM)
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Scientific Highlights of the Congress
Keynote Lectures
Verena Affolter, Mette Schjaerff: Dendritic cells and dendritic diseases (Joint ESVP-ECVP-ISVD
lecture)
Philippa M. Beard: The 2012-2018 lumpy skin disease virus epidemic in the Middle East and
Europe – lessons learnt and pathology seen (ESVP-ECVP lecture) - sponsored by the Journal of
Comparative Pathology
Jeff Caswell: Mycoplasma bovis pneumonia: pathology and pathogenesis (ESVP-ECVP lecture)
Nik Klymiuk: Large animal models of human diseases (ESVP-ECVP lecture)
Alain de Bruin: Advances in molecular pathology and stem cell technology drive personalized
cancer therapy (ESVP-ECVP lecture)
Robert Klopfleish: Digitalization of the pathology profession - threat or chance? (ESVP-ECVP
lecture)

ESVP/ECVP Workshops
Jeff Caswell: Pathologic diagnosis of lung diseases of cattle
W.Baumgärtner, A.Oevermann, J. Nessler: Neurology/Neuropathology
Stina Ekman, Cathy Carlson: Musculoskeletal pathology
Robert Klopfleish: Digital Pathology and Image analysis - tools, developments, ideas

ESVP/ECVP Educational Session
Sven Rottenberg: Advices about ECVP examination with focus on Comprehensive part
Andrea Gröne, Jeff Caswell: Designing and publishing observational studies in veterinary
pathology
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Scientific Organizing Committees

Jérôme Abadie, ONIRIS Nantes
Atlantic National College of
Veterinary Medicine, France
(Chair)

Anja Kipar, Vetsuisse Faculty,
University of Zurich, Switzerland

Laura Peña, Complutense
University of Madrid, Spain

Achim Gruber, Freie Universität
Berlin, Germany

Andrea Gröne, Utrecht University,
The Netherlands

Cornel Catoi, Faculty of
Veterinary Medicine, ClujNapoca, Romania
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ESVP Board members

Wolfgang Baumgärtner, University of
Veterinary Medicine Hannover,
Germany (President)

Gail Leeming, Institute of Veterinary
Science, University of Liverpool, The
United Kingdom (Honorary
Secretary)

Carl Hård af Segerstad, Sweden
(Honorary Treasurer)

Sanja Aleksić-Kovačević, University
of Belgrade, Serbia

Lluís Luján, Department of Animal
Pathology, University of Zaragoza,
Spain

Jérôme Abadie, ONIRIS Nantes
Atlantic National College of
Veterinary Medicine, France

Achim D. Gruber, College of
Veterinary Medicine, Freie
Universität Berlin, Germany

Polona Juntes, University of
Ljubljana, Slovenia
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ECVP Council

Pierre
Maliver, France (President)

Laura Peña, Complutense University of
Madrid, Spain (Vice-President)

Sandra Scholes, UK
(Secretary)

Annabelle Heier, Germany
(Secretary-Elect)

Monika Hilbe, Switzerland
(Treasurer)

Kerstin Baiker, UK
(Councillor)

Valentina Zappulli, Italy
(Councillor)

Kai-Inge Lie, Norway
(Councillor)

Alexandre Bidaut, France
(Exam committee Chair)

Anja Kipar, Switzerland
(Past-President)
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Venue and General Information
Venue
The Congress will be held in the University of Agricultural Sciences and Veterinary Medicine (USAMV) ClujNapoca, Romania
Public Transport:
The university is located at the bus station „Agronomia“. The bus lines 6, 7 stops here.

Address:
University of Agricultural Sciences and Veterinary Medicine, Calea Mănăştur 3-5, 400372, Cluj-Napoca
Official Language
English will be the congress official language.

Important locations of ESVP/ECVP Congress 2018 & satellite ISVD
meeting
1. Welcome Cocktail - Auditorium Maximum - 5 Mihail Kogălniceanu Street, Cluj-Napoca;

2. Congress Dinner - Grand Hotel Italia - 2 Trifoiului Street, Cluj-Napoca;
3. Main Congress activities – Campus of USAMV Cluj-Napoca - 3-5 Calea Manastur, Cluj-Napoca:
a. Aula Magna MIHAI ȘERBAN – ESVP/ECVP plenary & sections (red frame – map below);
b. Life Sciences Institute - King Ferdinand Hall – ESVP/ECVP sections (red frame – map below);
c. Life Sciences Institute - Queen Maria Hall – ISVD meetings (red frame – map below);
d. University Library – Main Lobby – ESVP/ECVP Poster Exhibition (blue frame – map below);
e. University Library – Second Lobby – ESVP/ECVP daily lunch in 6th & 7th September (blue frame –
map below);
f.

Biodiversity Research Center – ESVP/ECVP lunch in 8th September (red frame – map below);

g. Rectorate Building - Senate Hall - ESVP/ECVP Board meetings (blue frame – map below);
h. Rectorate Building - Council Room - ISVD meeting (blue frame – map below);
i.

Library – 5th floor Meeting room - ECVP Council meeting (blue frame – map below).
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Congress Map

Registration and Congress Secretariat
The registration desk will be located in the University of Agricultural Sciences and Veterinary Medicine,
Aula “Mihail Serban” between September 5 and September 8, 2018.
Opening Hours of the Congress Secretariat:
Wednesday, September 5 07.15 a.m. – 06.30 p.m.
Thursday, September 6

07.15 a.m. – 05.30 p.m.

Friday, September 7

07.15 a.m. – 04.30 p.m.

Saturday, September 8

08.30 a.m. – 11.00 a.m.

Congress Bags
You can pick up your bag at the registration desk.
Notepads & pens
There is a notepad and a pen in your congress bag.
Name Badges
Your name badge is your admission to the scientific sessions and to the coffee breaks and lunches. It
should be worn at all times at the Congress venue.
Photography, Videotaping, Recording Policies
Photography of poster presentations is prohibited without the specific consent of the presenter(s)/author(s).
Photography of exhibitor booths and/or equipment is prohibited without the specific consent of the exhibitor.
Photography, videotaping, or recording of the Scientific Sessions is not permitted.
Internet Access
Free wireless internet access is available on the campus.
Local Currency
The official Currency in Romania is Romanian Leu (RON). You should exchange money in the Airport.
Also, there is a bank right across the street from the University.
Pharmacy
There are several pharmacies in walking distance to the congress venue. Most of them are open from
08.00 am till 22.00 pm.
Emergency Calls
You should call 112 in case of emergency for ambulance, the police, or the fire brigade. It is a special
emergency number you can call from any stationary or mobile phone.

International Calls
Dial 00 + country code + area code + phone number.
Romania country code is 40.
Messages
There will be a message board available close to the congress registration desk.
Gastronomy
Coffee and refreshments will be served during the breaks in the exhibition area in the foyer. Times
according to the programme.
Lunch will be provided during the lunch breaks in the University Library – Second Lobby (daily lunch in 6th &
7th September) and Biodiversity Research Center (in 8th September).
You’ll need your name badge as a ticket for coffee, refreshments and lunches.
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Speaker Information
Digital files of your presentation should be handed to the technician located close to the registration desk.
Please hand it over the latest during the break before the start of your session. For the first morning
session please hand in your presentation the day before. Please use a USB. The use of your own
computer is not recommended.

Poster Information
The poster area is located in University Library – Main Lobby. There is a poster info desk in the room.
Please contact the desk in case you need assistance.
The posters (A0 format) will be on display during the entire Congress please hand up your poster lastest
September 6 before 10.00 am.
Poster viewing times are scheduled in the programme. Authors are kindly requested to attend their posters
during these sessions for discussions and to answer questions.
The organisers take no responsibility for posters that will not be dismounted in time.

Awards
There will be 6 awards for the bests posters (100 € each).
The Committee will pre-select 15-20 posters that will be labelled on site at the end of Thursday. The six
award-winning posters will be disclosed at the Congress Dinner on Friday and they will be selected
from these previously-nominated posters.

Case presentations and mystery cases
Adress: http://ccserver.sysmex.fr
User name: esvp
Passsword: esvp
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Additional Meetings
ESVP Board meeting (Rectorate Building - Senate Hall)
Tuesday
(4th
September)

13.00
start

ESVP board

Wednesday
(5th
September)

09.0011.00

ESVP board

11.00

ECVP

13.00

2019 LOC

14.00

2020 LOC plus ESTP Torino - CEP
reps via Skype

15.00

2021

Athens

16.00

2020

Lisbon

Netherlands

SC Meeting (Rectorate Building - Senate Hall)
Friday (7th September): 12.30-13.30
ECVP Council meeting (Library – 5th floor Meeting room)
Tuesday (4th September): 15:00 -19:30
Wednesday (5th September): 9:00-19:30
Thursday (6th September): if necessary.
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Social Events
Welcome Reception
September 5, 2018 - Babeș-Bolyai University, Cluj-Napoca - Auditorium Maximum Hall
5 Mihail Kogălniceanu Street, Cluj-Napoca 400000
Timetable: 19:30-21:00
Conference Dinner
September 7, 2018 - Grand Hotel Italia
2 Trifoiului Street, Cluj-Napoca 400478
We would like to invite you to spend an informal evening with us and to deepen the friendships with the
colleagues you meet during the conference.
Timetable: 19:30-00:00
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Tips for your stay in Cluj-Napoca
Practical info for transportation
From Cluj-Napoca International Airport to USAMV Cluj-Napoca – By Taxi: approx. 5 Eur; By Bus (Line 7
and 8; every 7 min): approx. 2 Eur
From Cluj-Napoca Railway Station – By Taxi: approx. 4 Eur; By Bus (Line 9; every 8 min): approx. 2 Eur
Restaurants
Cluj dining is some of the best in Romania. Ranging from traditional Romanian, Hungarian and
Transylvanian (a combination of the previous two) to Italian, Chinese, Japanese, Mexican, Middle Eastern,
American and International Cuisine, the city can offer great dining for all tastes. Fancy restaurants are
available as well as local fast food shops and a few international chains (McDonald's, Pizza Hut). You will
find budget fixed menus as well as a-la-carte menus in almost each part of the city. The breakfast (typical
continental or English) is around 10-15 RON (3-4 EUR), A regular pizza (350-500 gr) or pasta costs
between 12 to 30 RON; A soup (very usual in Romania as the first dish) you will find in sweet (supa) or
sour (ciorba) variants for 8-15 RON; A main course (nothing extravagant, meat + side dish) between 12 30 RON; A large variety of other cuisines is available, but you may like to try the local flavors (Varza a la
Cluj - sour cabbage with pork chops, mamaliga cu smantana - corn polenta with cream, goulash - which
you can find in Cluj in various variants - from soup to main dish - and ingredients - beans, potato, pork,
veal, chicken, more or less spicy etc.). Cluj has a vibrant night life, guaranteed by the over 60000 University
students living here. There are bars, cafés, clubs for all preferences and budgets.
Not too far from the congress venue:
Marty Restaurants - 2-6 Calea Manastur http://www.martyrestaurants.com/
Ursus Brewery - 2-6 Calea Manastur http://euphoria.ro/index.php/fabrica-de-bere-ursus
Chop Urban Grill - 2-6 Calea Manastur (Platinia Shopping Centre)
Sakura Asian Restaurant - 2-6 Calea Manastur (Platinia Shopping Centre)
Shopping
Platinia shopping centre - 2-6 Calea Manastur street https://www.platiniashopping.ro/
VIVo Cluj - 452-500 Avram Iancu Street https://www.vivo-shopping.com/ro/cluj
Iullius Mall Cluj Napoca - 53 B Alexandru Vaida Voievod street http://iuliusmall.com/cluj/
Activities in Cluj-Napoca
On the website http://www.visitclujnapoca.ro/en/ you can find several ideas
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Keynote Lectures
KN1 Dendritic cells and dendritic cell diseases

Verena Affolter

Mette Schjaerff

Verena Affolter
1Department of Pathology, Microbiology, Immunology, School of Veterinary Medicine, University California Davis, USA
Mette Schjaerff
2University Hospital for Companion Animals, Department of Veterinary Clinical and Animal Science, University of Copenhagen,
Denmark

Histiocytes and dendritic cells
CD34+ hematopoietic bone marrow progenitor cell in the bone marrow give rise to monocytes and tissue
histiocytes, both of myeloid origin. The latter population includes the myeloid dendritic cells and
macrophages, which although related, have different emphasis as far as their functions and
immunophenotype. While macrophages can perform several key functions withut any obvious stimlation,
they play an important role in the innate immune response. As professional antigen presenting cells DC are
primarily involved in presenting antigens which results in the activation of the adaptive immune response.
Intraepithelial dendritic cells referred to as Langerhans cells (LC) have best been studied in the epidermis.
LC develop from CD34+, CLA+ progenitor cells, which start to express CD1 at an intermediate stage. GMCSF and TNF- are critical for the development of these DC and Flt-3L and c-kit stem-cell factor (SCF)
markedly increase the number of these CD1+ cells. Keratinocyte derived chemokines (such as CCL27,
CCL28 and MIP-3) guide LC to migrate into the epidermis by binding to relevant receptors (CCR10 and
CCR6 ). TGF- induces the expression of E-cadherin and Birbeck’s granules, which are characteristics of
LC (except canine LC, which don’t have Birbeck’s granules). Once the LC express the E-cadherin, they will
bind homotypically to E-cadherins on keratinocytes. Intra-epidermal LC constitutively express CD1, low
levels of MHC II, CD80, CD86, CD58, CD11c. These molecules are upregulated upon activation.
Interstitial dendritic cells (iDC) in the skin are known as dermal dendritic cells (dDC). They arise from a
CD34+, CLA- bone marrow precursor, by passing through a bipotential CD1-, CD14+ intermediate cell
pool. Under the influence of GM-CSF, TNF- they mature into CD1+, CD14- DC, while M-CSF guides
these precursors to become CD1-, CD14+ macrophages. Interstitial DC reside in the vicinity of vasculature;
within the skin they are observed around dermal small vessels. Dermal dendritic cells constitutively express
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MHC II, CD1 CD90 (Thy-1), CD80, CD86. After stimulation, they markedly upregulate MHC II, CD80, CD86
and express CD4.
The primary DC of lymphoid organs have first been described in cell dependent areas of human lymphoid
organs. They develop from a IL-3R high, CD34+ myeloid progenitor cell, which is different from the CD34+
progenitors that give origin to LC and interstitial DC. These cells lack dendritic processes and hence are
often referred to as plasmacytoid DC. IL-3R high DC migrate as immature cells to the lymph organs
independently from stimulation. Their primary role is not antigen presentation to T cells (as they have low
levels of costimulatory molecules and slow recirculation of MHC II molecules) but rather, by interacting with
classic DC via CD40 and CD40L release INF-a and b, which activate macrophages and natural killer cells.
They also enhance the release of IFN-g by CD4 T cells. By enhancing the immune response it has been
shown that plasmacytoid DC play an important role in autoimmune diseases. These DC have not yet been
identified and characterized in domestic animals to date.
Current knowledge on immunophenotype of canine and feline DC:
CD-marker
CD45
CD18
CD1
MHCII
MHC I
CD11c
CD90 /Thy-1
E-cadherin
CD204
Iba-1
Claudin

Dog
LC
+
+
+
+
+
+
+
?
+

dDC
+
+
+
+
+
+
+
+
+
-

Cat
LC
+
+
+
+
?
?
+
?
?

dDC
+
+
+
+
+
?
?
+
?
?

Most histiocytic diseases in our domestic animals are of dendritic cell origin and expression of CD1 is an
important immunophenotypic footprint for these cells. Moreover, while MHC molecules have been studied
carefully in he past, the exact function and distribution CD1 as an antigen-presenting molecule of lipidassociated antigens is still a subject of intense investigation. This laid out the foundation for studying CD1
expression in dogs.
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The story of canine CD1
CD1 molecules
CD1 molecules are glycoproteins, notably expressed on dendritic cells (DCs), which function as lipidbinding antigen-presenting receptors, presenting both foreign- and self-lipids to CD1-restricted T cells. For
decades, the biological function of CD1 molecules was less recognized and thus these molecules were
mostly in focus as being useful immunophenotypic markers of DCs. However, the initial discovery of lipid
antigen recognition by CD1-restricted αβ T cells sparked the understanding of these molecules as being
highly immunogenic, contributing to an even larger variety of antigens being recognized by the immune
system. CD1 molecules and lipid antigen recognition have since then been known to be involved in a
number of different skin diseases, including microbial skin diseases (e.g. Mycobacteria, Nocardia,
Corynebacteria, Leishmania and possibly Staphylococcus) as well as inflammatory (e.g. atopic dermatitis)
and certain neoplastic skin diseases (e.g. actinic keratosis, squamous cell carcinoma, melanoma). The
direct role of CD1 in histiocytic diseases is still unknown.
Structure
CD1 molecules are structurally identical to MHC molecules class I, since they are composed of three α–unit
heavy chains non-covalently linked to a β2-microglobulin sheet. The antigen-binding region is contained
within the α1 and α2 unit, but in contrast to MHC molecules, this region is considered non-polymorphic,
meaning a low to no level of encoded amino acid difference in their antigen-binding groove. Perhaps to
compensate for a lack of high polymorphism, multiple CD1 isoforms exist (with species variation), which
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increases the ability to recognize different types of lipids as different isoforms bind different lipid targets.
Ultimately, CD1 isoform variety leads to the differentiation of a broader number of T cells.
CD1 genes and protein expression
The human CD1 (huCD1) locus has genes for five different isoforms, called huCD1A, huCD1B, huCD1C,
huCD1D and huCD1E, respectively, with subsequent protein expression of huCD1a, huCD1b, huCD1c,
huCD1d and huCD1e molecules (Table 1). The canine CD1 (canCD1) locus contains nine CD1A genes of
which five are pseudogenes and four are functional genes (canCD1A2, canCD1A6, canCD1A8 and
canCD1A9) and one functional canCD1B, canCD1C and canCD1E gene (Table 1). Despite an existing
gene transcription of canCD1D, this gene contains a large tandem repeat sequence spanning the promoter
region positioned in exon 2, which leads to an defective protein expression of CD1d in the dog. Thus, dogs
have successful canCD1a2, canCD1a6, canCD1a8, canCD1a9, canCD1b, canCD1c and canCD1e protein
expression (Table 1). Currently, only canCD1a8 and canCD1a9 (highly similar molecules) can be
immunophenotypically detected by available monoclonal antibodies (mAb) without cross-binding of other
isoforms (Table 2).
Uptake of lipid antigens by DCs and trafficking of CD1 molecules
As part of surveying for a broad number of lipid antigens, CD1 molecules must continuously cycle between
the cell surface and different endosomal compartments within the DC, where lipid targets with various
lengths and biophysical properties are being processed. Each of the isoforms have different antigenbinding groove size and different intracellular trafficking pathways based on whether or not a tyrosinebased signaling sequence, YXXΦ (where Y is a tyrosine residue, X is any amino acid and Φ represent a
bulky hydrophobic residue) is present in the cytoplasmic tail. Similar in humans and dogs, CD1b, CD1c and
CD1d, but not CD1a contain a tyrosine-trafficking domain. Thus, CD1a isoforms do not reach deeper
endosomal compartments, such as late endosomes or lysosomes as CD1b, CD1c and CD1d, but survey
either on the cell surface or in early endosomes leading to an uptake of smaller and shorter lipids. CD1e
belongs to a separate group in that it remains a strictly intracellular protein.
Table 1. Characteristics of CD1 molecules:

Human isoforms
Canine isoforms

Cell surface
expression
(human and dog)
Intracellular trafficking

Group I
CD1a
huCD1a
canCD1a2
canCD1a6
canCD1a8
canCD1a9

CD1b
huCD1b
canCD1b

CD1c
huCD1c
canCD1c

Group II
CD1d
huCD1d
canCD1d*

Group III
CD1e
huCD1e
canCD1e

No, strictly intracellular.
-Late endosomes.

Yes

Yes

Yes

*unsuccessful
protein
transcription
Yes*

-Early-, sorting-

-Late

-Early- and late

* Not in the dog.
-Late
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(human and dog)

CD1-restricted T cell
recognition
(human)

and
recycling
endosomes.

endosomes.
-Lysosomes.

endosomes.
-Lysosomes.

-Polyclonal αβ T
cells.

-Polyclonal αβ T
cells.

-Polyclonal αβ T
cells.

-Restricted GEM
T cells.

-γδ T cells

endosomes.*
-Lysosomes.*
* unsuccessful
protein
transcription in
the dog
-γδ T cells.
-NKT cells.

-Lysosomes. -Possibly
Golgi apparatus.

No direct T cell
presentation.
Aids in lipid loading for
other CD1 isoforms,
especially CD1b.

Table 2. Current possible immunophenotypic recognition of canine CD1isoforms:
Isoform
mAb
Ca13.9H11
Ca9.AG5
Fe1.5F4
CC20
gpCD1F2/1B12

Derived
against
Canine
Feline
Bovine
Guinea
pig

canCD1a2 canCD1a6 canCD1a8 canCD1a9 canCD1b Courtesy of
antibody
source
+
+
P.F. Moore, UC
Davis, CA,
+/- *
+/- *
USA
+
+
+
+
+
+
+
+
S.A. Porcelli,
Albert Einstein
College of
Medicine, NY,
USA

* Allele specific binding
CD1-restricted T cells
At the DC cell surface, CD1-bound lipids are recognized by CD1-restricted T cells, a broader repertoire of T
cell populations of both conventional and unconventional origin, including polyclonal αβ T cells, innate-like
γδ T cells and natural killer T (NKT) cells (Table 1). The in vivo biology of canine CD1-restricted T cells is
still not well defined. However, given that the canine CD1 family has highly similar trafficking patterns to
humans, it is proposed that canine CD1 and T cell presentation/differentiation bares a close resemble,
except for canCD1d. Furthermore, canine αβ T cells, γδ- and NKT cells have phenotypically been
identified in the dog. Both αβ- and γδ T cells are present in normal canine skin, the latter seemingly at a
higher frequency compared to humans. Indeed, in inflammatory skin diseases such as canine atopic
dermatitis, increased numbers of γδ T cells have been demonstrated in the dermis of dogs, which is not
seen in the human counterpart. Circulating canine NKT cells have been reported, but their presence in
canine skin remains unknown.
CD1 expression in skin and the differentiation of DC-subsets in the skin
CD1 isoforms are often used to immunophenotypically differentiate between different DC-subsets. In the
skin this includes Langerhans cells (LCs) and dermal dendritic cells (dDCs), which are proposed to have
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different immunogenic abilities. In humans, huCD1a is almost exclusively expressed on LCs, whereas
huCD1c is highly expressed on a large group of dDCs, making these two markers useful to differentiate
between these DC subsets. In the dog, CD1a8 and –a9 are highly expressed on canine DCs, but seem to
be almost equally expressed on LCs and dDCs (the author has detected this both with gene- and protein
expression). In contrast, canCD1A2 and canCD1B gene expression seem to be more exclusively
associated with canine dDCs as opposed to LCs in this species.
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II. Histiocytic proliferations in dogs and cats
A. Proliferations of Langerhans cells in dogs
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Canine proliferations of Langerhans cells include solitary cutaneous histiocytoma (CH) with/without lymph
node involvement, multiple, recurrent and persistent histiocytomas with/without lymph node involvement
and Langerhans cell histiocytosis. The etiology is not known. A persistent antigen challenge is suspected.
Histiocytoma cells are a clonal population based on clonal X chromosome deactivation using polymorphic
microsatellites located within the canine androgen receptor gene (according HUMARA).
Solitary canine cutaneous histiocytomas (CCH): rapidly growing, erythematous, dome-shaped nodule or
plaque, usually less than 2.5 cm in diameter, typically seen in young dogs. It can, however be seen at any
age. Predilection sites are the head, ears, neck and extremities. There is no breed or sex predilection.
Lymphadenopathy is probably more common than clinically appreciated. The lymphadenopathy usually
regresses simultaneously with the skin nodule.
Multiple and/or persistent CCH: can occur in any breed but are most commonly seen in Shar Peis and
Shar Pei mixed dogs. Numerous lesions are either grouped in one region or dispersed over the body; while
some regress, new ones develop. New lesions develop as others regress. The lesions may persist over
several months. Multiple persistent CCH of the pinna and ear canal tend to persist. Single or multiple
lymph nodes may be involved.
Cutaneous Langerhans cell histiocytosis (CLH): Skin lesions identical to lesions described above.
Single or multiple lymph nodes may be involved. In some cases persistent CLH may result in lymph node
involvement and internal lesions (lungs,, spleen, heart, kidneys, pancreas, and liver). The clinical signs
depend on organs involved. Occasionally, the lesions develop explosively and simultaneously on the skin,
lymph nodes and internal organs.
Histopathology:
-

Non-encapsulated, “base-narrow” or “top-heavy” nodules infiltrate the superficial and deep dermis
and may extend into the subcutis

-

In the superficial aspects of the tumor, the cells may form loose cords that stream down from the
dermo-epidermal junction

-

Cords and dense sheets of round and polygonal cells

-

Intra-epidermal single cells or aggregates.

-

Cells have discrete cell borders, moderate to abundant, lightly eosinophilic cytoplasm, centrally or
slightly paracentrally located round to oval and occasionally indented nuclei with finely-dispersed or
marginated chromatin

-

Mitotic activity is moderate to high

-

Early lesions have intact surface; ulceration is common in late lesions.

Regressing nodules: it has been associated with T cell infiltrates and expression of metalloproteinases.
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-

Epidermis is often ulcerated

-

Multiple areas of necrosis

-

T cell lymphocytic infiltrate predominates at the base, gradually expanding into the more superficial
parts of the tumor mass; T cell population can be monoclonal.

-

Interspersed dermal reactive dermal dendritic cells; may be reason for MHC II upregulation

-

In some late-stage lesions, lymphocytes and reactive histiocytes outnumber the histiocytoma cells.

Persistent nodules:
-

Reactive infiltrating T cells are absent

-

Instead there may be aggregates of plasma cells

-

Neoplastic infiltrate often extends deeper into subcutis

-

Ulcerations of the epidermis are common and neutrophils are limited to the ulcerated surface.

-

Mitotic activity is moderate to high with possible atypical mitoses.

Lymph node involvement:
-

Migrating histiocytoma cells obliterate subcapsular sinusoids, may efface lymph node architecture

Langerhans cell histiocytosis:
Tendency for the nodules to extend deep into the subcutis
Intra-lymphatic tumor cell aggregates are common
Neoplastic cells are more pleomorphic
Mitotic index is high and atypical mitoses are observed
Metastatic lesions in lymph nodes: lymph node architecture largely effaced
Internal lesions: non-encapsulated, infiltrative, and obliterative tumor masses are seen
Immunohistochemistry:
-

FFPT / FT: CD45+, CD18+, E-cadherin±, CD204-

-

FFT: CD1+, CD11c+, MHC II+, CD80/CD86±

With regressions:
-

CD3+, CD8+ T cells

-

CD1+, CD11c+, E-cadherin±, CD204- neoplastic cells

-

CD1+, CD11c+, MHC II+, CD90+, CD204+, E-cadherin- reactive dermal dendritic cells

Clonality:
-

T cell population can be clonal

Prognosis: For the majority of cases, lesions undergo spontaneous regression and, once regression has
been initiated, may disappear within days. Ulcerated lesions may develop secondary bacterial infections
subsequent septicemia has been observed. Multiple histiocytomas may persist for a long time (months!).
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Therapy with immunosuppressive drugs is contraindicated for persistent CCH, as it interferes with the
possibility of lymphocyte-induced regression.Multiple, persistent CCH with lymph node involvement have a
more guarded prognosis. Langerhans cell histiocytosis has a poor prognosis. Evidence of internal
involvement carries a poor prognosis.
B. Canine reactive histiocytosis
Reactive histiocytosis (RH) is a poorly understood disorder characterized by a reactive proliferation of
activated, perivascular and interstitial dendritic antigen presenting cells, also referred to as dermal dendritic
cells in the skin. Canine reactive histiocytosis includes two separate forms, cutaneous (CH) and systemic
histiocytosis (SH), which both primarily target the skin and subcutaneous tissue. Lesions of cutaneous
histiocytosis are limited to the skin, while systemic histiocytosis affects the skin and other organ systems.
Etiology: The exact etiology of RH is unknown. The nature of the antigen(s) triggering this inflammatory
repsonse is unknown (evaluation for infectious agents consistently negative). Clinical course and response
to immunosuppressive therapy suggest an immunoregulatory dysfunction. There is a breed predilection for
systemic histiocytosis (Bernese Mountain Dogs, Rottweilers, Golden Retrievers, Labrador Retrievers, and
Irish Wolfhounds), which supports an at least partial genetic basis. Investigation of the cytokine milieu of
these lesions revealed: a) lower TNF-alpha values in RH versus other granulomatous diseases, b) higher
levels of TNF-alpha, IL-8 and IL-6 in CH versus SH; c) IL12p40 and IFN-gamma were higher in CH versus
SH; d) IL-10 not present. These findings indicate a mostly TH1 related response, which should terminate
the inflammation eventually.
Clinical presentation:
With both CH and SH solitary, but mostly multiple non-pruritic and non-painful, haired or partially alopecic,
nodules and plaques are seen. Predilection sites are the head, neck, perineum, scrotum, and extremities.
Occasionally, nodules occur in a linear fashion, indicating the possibility of arrangement along lymphatics
or blood vessels. As further indication of vascular involvement, intranodular areas of necrosis occur, which
may manifest as crateriform. Ulcerations. Secondary bacterial infection may occur. Lesions often wax and
wane and spontaneous regression may occur.
Additional lesions with SH include thickening of mucous membranes of the nares and nasal cavity
(respiratory stertor), conjunctivitis, scleritis, orchitis and epididymitis, internal organs such as spleen and
liver. In most instances, complete blood counts and serum blood chemistry results are within normal. The
eyes are often affected; bilateral conjunctivitis and scleritis are common. Intrabulbar and retrobulbar lesions
occasionally occur. Lymphadenopathy may be observed, and scrotal lesions may be accompanied by
orchitis. Additional clinical evaluation for the presence of pulmonary, splenic, or bone marrow involvement
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is warranted. In most instances, complete blood counts and serum blood chemistry results are within
normal ranges. Age predilection is not seen.
Diagnosis:
Skin biopsy; IHC may be necessary, if morphologic changes are not characteristic. Differentiation of CH
and SH are based on clinical evidence.
Histopathology: Early skin lesions with intact surface epithelium are preferred for histologic evaluations.
Bisection of each biopsy specimen, with subsequent formalin-fixation of one half and snap-freezing of the
second half allows morphologic evaluation as well as extensive immunophenotyping (see below).
Skin lesions:
-

Nodular to diffuse “bottom-heavy” infiltrates (deep dermis>> superficial dermis)

-

Lympho-histiocytic infiltrates

-

Angiocentricity - occasional vascular wall damage

-

Areas of ischemic necrosis

-

Occasional eosinophils and plasma cells

Other organ systems:
-

Angiocentricity common

-

Ischemic necrosis as a result

Immunohistochemistry:
-

FFPT: not very helpful to differentiate macrophages from dendritic cells.

-

FFT: CD45+, CD18+, CD1+, CD11c+, MHC II+, CD90+, CD204+ and CD4+; E-cadherin-,
CD80/CD86± dendritic cells,; CD3+, CD8+, TCR-αβ+ T cells.

Prognosis:
While spontaneous regression is possible, slowly progressive course is most commonly seen. With
treatment (corticosteroids, cyclosporin, leflunomine; maintenance doxycycline/niacinamide) the dogs have
a rather good prognosis.
C. Canine histiocytic sarcoma (HS) of dendritic cell origin
Dendritic cell histiocytic sarcomas (DCHS) are malignant neoplasms that present as localized and
disseminated tumor masses; the latter is also referred to as malignant histiocytosis. They occur at a
relatively high incidence in Rottweilers, Bernese Mountain dogs, and Golden and Labrador Retrievers
suggests an underlying genetic component. A 2-base insertion in exon 5 is a common mutation of the TP53
gene in dogs with histiocytic sarcoma.
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Clinical presentation:
Rottweilers, Bernese Mountain Dogs, and Golden and Labrador Retrievers are overrepresented. The age
of affected dogs ranges from 2 to 13 years and a female-male ratio of 1.2 to 1 has been observed.
Localized / solitary DCHS: Localized histiocytic sarcoma often originates in the subcutaneous tissue; other
common primary locations include spleen, tongue, lung, brainstem, nasal cavity, vertebral bone, and
epidural space many primary tumor masses are located on extremities, but can occur in any location. The
tumor masses are firm, may measure up to several centimeters in diameter, and infiltrate the surrounding
tissue. Some tumors are located in periarticular regions; occasionally they grow circumferentially around
the joints. Dogs with joint associated HS present with lameness and a slowly progressive ill-defined
swelling. Localized HS can also primarily develop in the white pulp of the spleen, the tongue, lungs,
brainstem, nasal cavity, vertebral bone, and epidural space. Involvement of draining lymph nodes is
common.
Disseminated DCHS (malignant histiocytosis): disseminated HS is a predominantly internal disease
affecting bone marrow, spleen, liver lungs and lymph nodes. It eventually may present with lesions in
various other organ systems. Skin involvement with disseminated HS is occasionally seen and may
develop at any site of the body. Clinical features depend on the primary organ systems involved. In general
dogs are presented with weight loss, weakness and anorexia. Anemia is seen with bone marrow
involvement, respiratory distress with pulmonary and/or mediastinal lymph node involvement.
Gross pathology:
Affected organs have variably sized masses.
Histopathology:
-

Localized and disseminated DCHS have identical histologic features

-

Non-encapsulated, poorly demarcated, locally invasive neoplasms, often multinodular

-

Round cells with large, vesicular, round to oval, or indented and twisted nuclei with one or several

nucleoli or plump spindle cells with long cytoplasmic processes
-

Multinucleated tumor giant cells

-

Reactive leukocytes range from a few dispersed cells to prominent inflammation. Neutrophils are

consistently seen, in particular in conjunction with areas of necrosis.
-

The number of reactive lymphocytes varies; occasional to numerous dispersed lymphocytes or

aggregates of lymphocytes can be observed.
Immunohistochemistry:
-

FFPT: CD45+, CD18+, CD204+, E-cadherin-

-

FFT: CD1+, CD11c+, MHC II+, CD90/Thy-1±, CD204+, E-cadherin-; consistent with interstitial DC
Page | 44

-

CD3+, CD8+ T cells, which express the T cell receptor TCR- αβ.

Prognosis:
It is a locally aggressive, invasive neoplasms with great potential for metastasis to draining lymph nodes.
Distant metastases are possible. Disseminated DCHS has a poor as the diagnosis is usually made at a
late stage. Chemotherapy has been unsuccessful.
D. Canine hemophagocytic histiocytic sarcoma (HHS) of macrophage origin
Hemophagocytic HS (HHS) of macrophage origin arises from splenic red pulp and bone marrow
macrophages. Most prominent features are prominent hemophagocytosis and a Coomb’s negative,
responsive anemia.
Clinical presentation:
Breed predilections include Bernese Mountain dogs, Golden Retrievers, Rottweilers and Labrador
Retrievers. There is no sex or age predilection. Lethargy, inappetance, weight loss, and pale mucous
membranes are first signs and jaundice may be present. Abdominal palpation and ultrasound evaluation
reveal splenomegaly and often hepatomegaly. Typically a responsive anemia is seen. Thrombocytopenia,
and coagulation abnormalities may be prevalent. Other common laboratory abnormalities included
hypoproteinemia, hypoalbuminemia, hypocholesterolemia and hyperbilirubinemia. Coombs is negative.
Gross pathology:
The most consistently involved organs in dogs with HHS are spleen, liver, bone marrow and lung. Typically
there is diffuse splenomegaly with few to many, ill-defined, tan to red nodular masses ranging from 3 mm to
5 cm diameter. Infarcts are common. Hepatomegaly with light tan to reddish discoloration and a prominent
reticular pattern are present. Distinct mass formation is not present. Pulmonary lesions are characterized
by randomly distributed, miliary white foci. The bone marrow may look red and activated. Lymph node
involvement is mainly seen in tracheobronchial, mediastinal, sternal and abdominal lymph nodes.
Histopathology:
Spleen:
-

Red pulp diffusely expanded by histiocytes, which occupy the red pulp cords, invade the red pulp
sinuses and frequently obliterate the adjacent white pulp

-

Foci of fibrin deposition are present in the red pulp sinuses and cords and

-

Extensive areas of red pulp infarction in association with thrombosis in splenic trabecular veins

-

Histiocytes are variably erythrophagocytic and frequently contain extensive hemosiderin deposits

-

Marked variation in the cytological characteristics of splenic histiocytes Multinucleated giant cells
intermingle with rather bland histiocytes
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-

Prominent extramedullary hemopoiesis

-

Small clusters of plasma cells and individual lymphocytes may be present. The cytoplasm of
histiocytes is eosinophilic, abundant and often coarsely vacuolated.

Liver:
-

Liver invasion occurs via intravascular spread within the portal vein.

-

Extension into the hepatic parenchyma occurs via hepatic sinusoids.

-

Occasionally, branching of hepatic cords and formation of histiocytic foci.

-

Foci of extramedullary hemopoiesis

Bone marrow:
-

Histiocytes infiltrated between foci of normal hemopoietic precursors

-

Cytologically, histiocytes varied from a bland to cells with atypia

-

Multinucleated giant cells were infrequently seen

Lungs:
-

Intravascular histiocytes within alveolar septa with limited spread to the alveoli.

-

Fibrin thrombi were frequently encountered in small arteries and alveolar septal capillaries.

Lymph nodes:
-

Atypical histiocytes expand the sinuses of the cortex and medulla. The medullary cords are often
spared, while the paracortical lymphoid domains are invaded and effaced by histiocytes.

Immunohistochemistry
-

PEFF: CD18+, CD45+, CD11d+, E-cadherin-

-

FFT:. CD1+, CD11c+, CD45RA-, CD4-.

Prognosis
HHS of macrophage origin is a rather fast progressive disease and has a poor prognosis. The clinical
course from initial onset of clinical signs to death or euthanasia ranges from around 2 – 32 weeks.
E. Feline progressive histiocytosis
Feline progressive histiocytosis (FPH) is of dendritic cell origin. The process can evolve into histiocytic
sarcoma.
Clinical presentation:
Occasionally solitary, but mostly multiple intradermal, firm papules, nodules and plaques, measuring up to
1.5 cm in diameter, may wax and wane in size, but complete spontaneous regression is not seen. has not
been seen. There is no pruritus. Early lesions usually have an intact skin surface, which may be partially or
completely alopecic. With progression the lesions erode und ulcerate. Predilections sites are feet, legs and
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face. Most cats are bright and alert when first presented and the lesions remained limited to the skin for a
prolonged period of time – up to 3 years. There is a slightly higher incidence n female cats; females 61%
versus males 49%. There is no age predilection. With disease progression many cats present with clinical
signs of internal involvement, including anorexia, weight loss, lymphadenopathy, respiratory signs or
anemia.
Histopathology:
Skin early:
-

Poorly circumscribed, non-encapsulated cutaneous nodules and plaques extend from the
superficial dermis into the deep dermis, and occasionally into the subcutis

-

Most nodules have a top-heavy configuration

-

Overlaying epidermis intact or eroded/ulcerated

-

Either a Grenz zone between the epidermis and the mass or cells abut epidermis; occasional small
intra-epidermal

-

Large round to polygonal cells with discrete cell borders, large vesicular round to oval or indented
nuclei with marginated, finely clumped chromatin, often inconspicuous nucleoli and a moderate to
abundant amount of lightly eosinophilic cytoplasm

-

Occasionally, foamy, xanthomatous appearance

-

Low mitotic rate: 0-1 of the lesion.

-

Admixed there were few to numerous small reactive lymphocytes and few neutrophils dispersed
throughout the dermal nodules. In samples collected during the later phase of the disease, the cell
infiltrate

Skin late:
-

Nodules extend into subcutis

-

Increased pleomorphism

-

Possible giant cells

-

A higher mitotic index (up to 4 mitotic figures per high power field) and rare bizarre mitotic figures

-

Necrosis

Internal lesions:
-

Both expansile and invasive masses

-

Dense proliferations of large moderately to mostly markedly pleomorphic round cells.

Immunohistochemistry:
PFFT: CD18+, CD204+; most cases E-cadherin-
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FFT: CD11b, CD1, (CD5+) CD1 and they lack expression of lymphocyte admixed reactive CD3+, CD8+,
CD5+ cytotoxic T cells
Prognosis:
Most cats present with a rather slow progression of the diseases and the lesions are usually limited to the
skin for a prolonged period of time. However, with disease progression internal lesions may develop.
Additional clinical signs depend of the organ system involved. Involvement of the following organ systems
has been described: lymph nodes, lungs, kidneys, pancreas, spleen, liver, heart, adrenals and the
mediastinum.
F. Feline pulmonary Langerhans cell histiocytosis
Clinical presentation:
Typically there is a several months history of respiratory distress; tachypnea and increased respiratory
effort. Thoracic radiographs revealed diffuse, severe
broncho-interstitial pattern; severe, diffuse, miliary to nodular opacities through-out all lung lobes. Other
organs may be affected including pancreas, kidneys, liver, as well as tracheobronchial, hepato-splenic, or
mesenteric lymph nodes.
Histopathology:
-

Cell infiltrates around terminal and respiratory bronchioles

-

Affected terminal airway walls partially obliterated by cell infiltrates

-

Lumina filled by the cells

-

Smooth muscle hyperplasia and fibrosis of bronchioles

-

Pleomorphic aggregated histiocytes have eosinophilic cytoplasm; dissociated solitary have
vacuolated cytoplasm; oval or indented nuclei with euchromatic or hyperchromatic chromatin,
occasionally vesicular.

-

The mitotic rate was 0–2 per 400x field

Immunohistochemistry:
PFFT: vimentin+, CD18+, and E-cadherin+; reactive CD3+T cells, fewer CD20+, CD79a+B
Electron microscopy:
-

Birbecks granules

Prognosis:
Guarded prognosis due to progressive course.
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KN2 The 2012-2018 lumpy skin disease virus epidemic in the Middle
East and Europe – lessons learnt and pathology seen (sponsored by
the Journal of Comparative Pathology)

Philippa M. Beard1,2
1: The Pirbright Institute, Ash Rd, Surrey, GU24 0NF, UK
2. The Roslin Institute and Royal (Dick) School of Veterinary Studies, Easter Bush, Midlothian, EH25 9RG

Lumpy skin disease virus (LSDV) is a member of the capripoxvirus genus of poxviruses. LSDV is a high
consequence transboundary pathogen which causes severe systemic in cattle, characterised by multiple
cutaneous nodules. The virus has traditionally been restricted to the African continent where outbreaks
reduce food security and cause substantial economic loss, thereby contributing to rural poverty. Since 2012
the virus has spread northwards with unexpected speed through the Middle East and, for the first time, into
southeast Europe, the Caucasus and western Asia, resulting in the slaughter of over 14 000 cattle with
millions more vaccinated. This epidemic highlighted key gaps in our knowledge of LSD which hampered
efforts at control and prevention. This seminar will focus on current research into these gaps, and how
these studies are uncovering new details of the pathogenesis of LSD.
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KN3 Mycoplasma bovis pneumonia: pathology and pathogenesis
Jeff L Caswell
University of Guelph, Guelph, Ontario, Canada

Mycoplasma bovis is an important cause of respiratory disease in cattle of all ages. It is important because
disease is common in cattle herds, the infection is highly contagious, and many affected animals have a
poor response to antibiotic therapy. The typical clinical presentation includes one or a combination of
chronic pneumonia, arthritis, otitis media, and mastitis. Arthritis results from hematogenous spread of
infection, such as from the lung, while otitis media is thought to represent an ascending infection via the
auditory tube.
The best-recognized gross lesion is caseonecrotic bronchopneumonia that may progress to formation of
sequestra. The evidence suggests macrophages as the main cell type forming the caseonecrotic lesions,
although neutrophils and epithelial cells may also contribute. Mycoplasma bovis can be isolated from lungs
that have other forms of acute and chronic bronchopneumonia, although it is challenging to determine the
causal role of M. bovis in these lesions.
Many diagnostic tests are available to confirm the presence of Mycoplasma bovis within lung tissue,
including culture on special media, polymerase chain reaction, and immunohistochemistry. For individualanimal diagnosis, it is essential that these tests be interpreted in the context of clinical and pathologic
findings. Serology is useful to determine infection status of a herd but is not used for individual-animal
diagnosis.
Mycoplasma bovis infection can be ubiquitous within groups of apparently healthy cattle. The factors that
determine whether Mycoplasma bovis infection induces disease or remains subclinical are of considerable
interest. Some virulence factors are known, yet there is not clear evidence that isolates of low vs high
virulence explain the differences in disease severity in infected animals. Rather, it is proposed that host
factors affect the nature of the disease resulting from Mycoplasma bovis infection.
It can be challenging to interpret the findings in postmortem cases of chronic respiratory disease. The
ubiquitous nature of Mycoplasma bovis can make it difficult to interpret its significance in diagnostic case
material. Caseonecrotic bronchopneumonia, in its naturally occurring form, is a polymicrobial infection, and
this precludes a simple correlation of pathogen and disease. Some co-infecting microbes may not induce
disease when experimentally delivered to healthy calves, but their potential contribution to disease in
animals experiencing immunosuppression, prior lung disease, and co-infection with other pathogens should
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not be ignored. Together, these factors create challenges in interpreting the results of diagnostic tests and
in understanding the pathogenesis of Mycoplasma bovis pneumonia.
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KN4 Large Animal Models of Human Diseases
Nik Klymiuk
Ludwig-Maximilians University of Münich, Germany

Public expectations and political regulation claim that animal experiments in biomedical research should be
reduced and once totally avoided, but, unfortunately, our present understanding of many diseases is still so
poor that it is hard to imagine that this will become true in a foreseeable future. Evenmore, existing animal
models, particularly such generated in rodent species, often appear inefficient in mimicking human
diseases. Thus, we and other pioneers in the field have put emphasis on developing disease models in the
pig for more than a decade. Technically, the approach of establishing genetically modified pigs is mostly
still based on the nuclear transfer of somatic cells with appropriately altered genomes and, as a
consequence, the power of generating such models was restricted to a few laboratories worldwide until
recently. The dramatically improved techniques of genome editing in primary cells as well as the obvious
relevance of the first pig models, however, have gained enormous attraction in the field of biomedical
research. Progress has been further achieved in establishing appropriate housing conditions of
experimental pigs, in the exploration of the porcine genome, in the general advancement of high throughput and in-depth analysis technologies as well as the implementation of novel intervention and imaging
technologies in live pigs. In addition, characterization and quantification of tissue structures in pig models
by innovative pathological or (immuno-) histological means have been considerably improved and are
expected to develop further in the future. Combining all these independent properties will be necessary to
lift the value of pig models to a next level, away from the once-and-only analysis of individual founder
animals towards a more systematic and meaningful usage of cohorts of pig models in pre-clinical studies.
Appearently, at the present time point the ultimate expectation that genetically tailored pig models will
bridge the gap between basic research and clinical development seems a far-fetched goal, but the data I
will present here suggest that tailoring of pig models is a rapidly evolving and promising area and of
particular interest for veterinary pathologists. I will give an overview of how modification techniques have
been evolved and highlight a handful of models from our laboratory that have already contributed to a
better understanding of monogenic human diseases and to the evaluation of optional treatments.
Eventually, I will also highlight the paradigmal changes that genetically modified pig models have initiated in
xenotransplantation.
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KN5 Advances in molecular pathology and stem cell technology drive
personalized cancer therapy

Alain de Bruin
Utrecht University, Faculty of Veterinary Medicine, Department of Pathobiology, The Netherlands

Cancer incidence across species is ever rising, making cancer one of the major causes of death worldwide.
Over the last decades, cancer treatment in companion animals has improved tremendously, switching from
mostly surgical or palliative treatment to more advanced therapies including chemotherapy, radiation
therapy and the first targeted therapies. The easy availability of genomics, transcriptomics and proteomics
analysis techniques has been a driving force in the ongoing transformation of cancer treatment, where
cancer therapy is no longer based on pathological or clinical subtypes, but on patient-specific tumor
characteristics. On top of that, new innovative in vitro cancer modeling techniques have been established
recently, opening up a new horizon of tailor-made cancer therapies based on patient-specific tumor
responses in vitro.
I will provide a brief overview of the current status of personalized cancer treatment in human medicine.
Furthermore, I will discuss the theoretical background, the available techniques and the practical aspects of
personalized medicine in veterinary cancer patients. Moreover, I will show the feasibility of a personalized
approach to cancer therapy for companion animals by applying transcriptomics and in vitro modeling to
canine liver cancer. Whole transcriptome analysis of four canine liver cancer patients demonstrated an
extensive degree of heterogeneity between tumors, emphasizing the need for a personalized treatment
approach. Additionally, multiple potential gene-drug associations were identified in this analysis. At last, a
proof of principle was established by culturing liver cancer organoids from one of these canine patients.
This in vitro cancer model seems to resemble the original tumor well, and could therefore be used to
determine patient-specific outcomes of potential therapies.
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KN6 Digitalization of the pathology profession - threat or chance?

Robert Klopfleish
Department of Veterinary Pathology, Freie Universität of Berlin, Germany

Pathologists have been using light microscopes and their trained visual system for the diagnosis of
diseases in tissue sections on glass slides since the development of modern pathology by Rudolf Virchow.
The ongoing development of information technologies in the past decades is nevertheless also reaching
this inner core of the pathologist’s knowhow. The first step was the availability and affordability of slide
scanner, that transform classic glass slides into digital whole slide images, which allow new forms of
visualization and exchange of histologic sections and are increasingly integrated in the routine workflow of
veterinary pathology research and diagnostic laboratories.
The possibility of digitalization of microscopy, however, might only be a first and rather small step in the
evolution of pathology. It “only” leads to a replacement of the classic light microscope as the major tool of
the pathologist by a computer screen. It is though not touching the pathologist’s unique and valuable skill:
the ability of his biologic visual system to obtain clinical relevant diagnoses by pattern recognition in
histologic slides. The easy access to digitalized histologic slides, by contrast, will open the way to employ
artificial intelligence (AI)-methods like artificial neuronal networks and machine learning in for automated
image analysis of digitalized histologic slides. This means, that algorithms trained by AI-methods may
potentially transfer so the far unique human skills of pattern recognition to software solutions.
First studies using these AI-methods to develop automatic image analysis software are published in an
increasing frequency and our group is currently also using them to develop new software algorithms for the
diagnosis and grading of canine tumors and other diseases. These projects helped us to understand the
potentials and weaknesses of these systems and gave us an idea whether digitalization and AI may be a
threat or a chance for the veterinary pathologist profession, as we know it.
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ESVP / ECVP Speaker abstracts
So 1. ESVP/ECVP Educational Session - How to prepare for the
Comprehensive Pathology part of the ECVP exam?
Sven Rottenberg
Institute of Animal Pathology, Vetsuisse Faculty, University of Bern, Switzerland

The topic “Comprehensive Pathology” is one out of the five parts of the ECVP Board examination. In
contrast to the other four parts, which mainly focus on testing the candidate’s detailed knowledge of various
diseases, the main goal of the Comprehensive Pathology part is to use the knowledge to address specific
tasks. Within 4.5h five tasks need to be solved and all contribute equally to the final outcome of the
Comprehensive Pathology exam. The formats for these tasks include “abstract/text review”, “data analysis”,
“interpretation of a toxicologic study”, „clinical investigation”, “forensic case”, “second opinion case”, and it
is possible that a specific format is used twice within the same exam. Moreover, Comprehensive Pathology
is useful to assess whether the candidate is familiar with current techniques that are important in the field of
molecular pathology and for the interaction with scientists working in biomedical research. Some
colleagues think that it is not necessary or even not possible to prepare for this part of the exam. I disagree
and I will provide suggestions how to get ready for this part of the exam.
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So 2. ESVP/ECVP Workshops - Pathologic diagnosis of lung diseases
of cattle

Jeff L Caswell
University of Guelph, Guelph, Ontario, Canada

Bovine respiratory disease remains a common cause of mortality and production loss in dairy, beef and
veal industries, may be an animal welfare issue, and is a major reason for use of antimicrobial drugs in
cattle production. As the clinical findings may not differentiate the various respiratory diseases, postmortem
laboratory investigation may be essential for diagnosis. This workshop presents pathology images and brief
case information in a “what is your diagnosis” format. The aim is to cover the breadth of bovine respiratory
diseases with a focus on the essential pathologic features, avoiding diagnostic errors, and approaches to
laboratory confirmation.
NOTE: for this workshop, please consult the related material on the memory stick received in the Congress
bag.
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So 3. ESVP/ECVP Educational Session
- Observational Study Design in
Veterinary Pathology
Jeff L Caswell and Andrea Gröne
University of Guelph, Guelph, Ontario, Canada
Utrecht University, Utrecht, Netherlands

Jeff L Caswell

Andrea Gröne

Observational studies are the basis for much of our knowledge of veterinary pathology and are highly
relevant to the daily practice of pathology. However, recommendations for conducting pathology-based
observational studies are not readily available. We offer advice on planning and conducting an
observational study with examples from the veterinary pathology literature. Investigators should recognize
the importance of creativity, insight and innovation in devising studies that solve problems and fill important
gaps in knowledge. Studies should focus on specific and testable hypotheses, questions or objectives. The
methodology is developed to support these goals. We consider the merits and limitations of different types
of analytic and descriptive studies, and of prospective versus retrospective enrollment. Investigators should
define clear inclusion and exclusion criteria and select adequate numbers of study subjects, including
careful selection of the most appropriate controls. Studies of causality must consider the temporal
relationships between variables, and the advantages of measuring incident cases rather than prevalent
cases. Investigators must consider unique aspects of studies based on archived laboratory case material,
and take particular care to consider and mitigate the potential for selection bias and information bias. In
developing the methodology, general recommendations are to consider using already-validated methods,
published guidelines, data from a primary source, and quantitative analysis. We discuss 3 common
methods in pathology research — histopathologic scoring, immunohistochemistry, and polymerase chain
reaction — to illustrate principles of method validation. Some aspects of quality control include use of clear
objective grading criteria, validation of key reagents, assessing sample quality, determining specificity and
sensitivity, use of technical and biologic negative and positive controls, blinding of investigators,
approaches to minimizing operator-dependent variation, measuring technical variation, and consistency in
analysis of the different study groups. The rigor of observational studies may be enhanced by corroborating
results with complementary methods, comparing results among many different animals, consideration of
similar published studies, replicating the results in a second study population, and critical analysis of the
study findings. We close by discussing approaches to adding value and impact to observational studies.
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So 4. ESVP/ECVP Workshops - Correlation between clinics,
neuroimaging and neuropathology in Central Nervous System (CNS)
disease: how clinicians and pathologists can learn from each other

W. Baumgärtner (pathologist)

J. Nessler (neurologist)

A. Oevermann (pathologist)

W. Baumgärtner (pathologist) *, J. Nessler (neurologist) *, A. Oevermann (pathologist) †
* TiHo Hannover, University of Veterinary Medicine Hannover, Germany
† Vetsuisse Faculty, University of Berne, Switzerland

The introduction of non-invasive neuroimaging techniques for the exploration of the diseased central
nervous system (CNS) has revolutionized veterinary neurology. Over recent years, magnetic resonance
imaging (MRI) has emerged as the primary non-invasive technique complementing the neurological
examination. The availability of stereotactic brain biopsy devices in veterinary medicine will further promote
the diagnostic workup of neurological cases. Due to the complex CNS anatomy and the complexity of
diseases affecting the CNS, a good cooperation between clinicians and pathologists aiming to correlate
clinical neurology, neuroimaging and neuropathology significantly furthers the diagnosis of neurological
diseases. This cooperation will become increasingly important with the development and availability of
specific therapies for neurological diseases. Visualization of CNS lesions by MRI helps the clinical
neurologist to narrow down the list of differential diagnoses and to come to a definitive diagnosis in some
cases. Knowledge on neuropathology is required for the interpretation of MRI images. On the other hand,
the accurate neuroanatomical localization by the clinician aids the pathologist to focus the
neuropathological evaluation. MRI is more sensitive than gross neuropathology, and many lesions are
more accurately evaluated on MRI than on gross examination. In the investigation of biopsies, MRI images
serves as a surrogate of gross pathology. Therefore, clinical information and MRI features should be
integrated into the interpretation of neuropathological data. This workshop aims to demonstrate the benefits
of correlating clinical neurology, neuroimaging and neuropathology for the diagnostic workup of CNS
diseases by interactively discussing neurological cases of small and large animals.
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Cases
No 1: S1377-15
4 year old English Bulldog, male intact. Subacute progressive and asymmetric paresis of oculomotor nerve,
mandibular nerve, maxillary nerve and oculomotor nerve, reduced vision, reduced consciousness, normal
gait.
No 2: 47829-3
6 year old mixed breed dog, female intact. Chronic progressive apathy, anorexia, twitching of the eye and
cervical spinal pain.
No 3: S507-15
1 year old medium sized mixed breed dog, male neutered. Import from Russia, chronic progressive
myoclonus and ataxia.
No 4: 51128-3
12 year old European Shorthair cat, female neutered. Chronic progressive polydipsia, asymmetric
oculomotor and trigeminal nerve palsy, aggression and tetraparesis, 1year after cyclosporine treatment.
No 5: S97-17
8 year old Nasua nasua, male intact. Chronic progressive paraparesis.
No 6: 50364-5
6 year old Lagotto Romagnolo dog, female intact. Progressive problems of coordination, hypermetria and
intention tremor since juvenile age.
No 7: S349-16
10 year old Haflinger horse, male neuterd. Lives in the east of Germany, acute progressive apathy, right
sided head turn and mild ataxia.
No 8: S65915-15
2 weeks old Holstein Friesian cattle, male intact. Non-progressive non-ambulatory paraparesis with
hyperextension of the pelvis limbs since birth.
Adress: http://ccserver.sysmex.fr
User name: esvp
Passsword: esvp
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So 5. ESVP/ECVP Workshops - Musculoskeletal Pathology

Workshop

Stina Ekman1, Cathy Carlson2
1Department of Biomedicine and Veterinary Public Health, Division of Pathology, Swedish University of Agricultural
Sciences, Uppsala, Sweden
2Department of Veterinary Clinical Sciences, College of Veterinary Medicine, Saint Paul, Minnesota, USA

The workshop is designed for individuals at all levels of skeletal pathology expertise, but would be
particularly useful for individuals preparing to take the ECVP or ACVP anatomic pathology board
examination. The workshop will include four skeletal pathology cases that include a range of disease
categories.
The slides will be available as scanned sections; clinical data follow:
Case 1: (Case # 16): Five-month-old male beagle dog.
Section of periodontal bone, including a tooth.
Case 2: (O580/95): Eighteen-week-old male Irish Wolfhound.
Section from the lateral femoral condyle.
Case 3: (#9): Three-month-old female foal.
Section from a distal long bone.
Case 4: (O327/17): Eleven-year-old female Farao dog.
Cytology and histological section from the distal aspect of the right 12 th rib.
Radiographs available, but not diagnostic.
We will discuss the morphological features of each case and will conclude with a prototype board-quality
slide description, including grading criteria consistent with the standards of the ECVP/ACVP board exam.
Ideally, each attendee should review all cases in advance and prepare slide descriptions for self-grading.
Adress: http://ccserver.sysmex.fr
User name: esvp
Passsword: esvp
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So 6. ESVP/ECVP Workshops - Digital Pathology and Image analysis tools, developments, ideas

Robert Klopfleish
Department of Veterinary Pathology, Freie Universität of Berlin, Germany

Pathologists have been using light microscopes and their trained visual system for the diagnosis of
diseases in tissue sections on glass slides since the development of modern pathology by Rudolf Virchow.
The ongoing development of information technologies in the past decades is nevertheless also reaching
this inner core of the pathologist’s knowhow. The first step was the availability and affordability of slide
scanner, that transform classic glass slides into digital whole slide images, which allow new forms of
visualization and exchange of histologic sections and are increasingly integrated in the routine workflow of
veterinary pathology research and diagnostic laboratories.
The possibility of digitalization of microscopy, however, might only be a first and rather small step in the
evolution of pathology. It “only” leads to a replacement of the classic light microscope as the major tool of
the pathologist by a computer screen. It is though not touching the pathologist’s unique and valuable skill:
the ability of his biologic visual system to obtain clinical relevant diagnoses by pattern recognition in
histologic slides. The easy access to digitalized histologic slides, by contrast, will open the way to employ
artificial intelligence (AI)-methods like artificial neuronal networks and machine learning in for automated
image analysis of digitalized histologic slides. This means, that algorithms trained by AI-methods may
potentially transfer so the far unique human skills of pattern recognition to software solutions. First studies
using these AI-methods to develop automatic image analysis software are published in an increasing
frequency and our group is currently also using them to develop new software algorithms for the diagnosis
and grading of canine tumors and other diseases.
This workshop intents to give a first short introduction into the methods used in modern pattern recognition
technology, including artificial neuronal networks, machine learning and computer assisted diagnosis
(CAD).
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ESVP/ECVP Mystery Slide Session

Adress: http://ccserver.sysmex.fr
User name: esvp
Passsword: esvp

ESVP-ECVP Case n°1 (18.0082): Tissue from a Foal, 6 weeks-old (contributor Bérengère Déqueant,
France)
ESVP-ECVP Case n°2 (E2696-18B1): Tissue from a Dog; Terrier, 12 years old (contributor Wolfgang
Baumgärtner, Germany)
ESVP-ECVP Case n°3 (N.391-16): Tissue from an adult Horse (contributor, Lluis Lujan, Spain)
ESVP-ECVP Case n°4 (7 Capybara): Tissue from a Capybara, Hydrochoerus hydrochaeris (contributor
Stina Ekman, Sweden)
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Oral Presentations
Oral presentation A - Small animal pathology - Oncology (75 minutes): 5
Oral presentation B – Laboratory animal/Experimental pathology (75 minutes): 5
Oral presentation C – Exotic/Wild life/Poultry/Fish pathology (90 minutes): 6
Oral presentation D – Large animal pathology (90 minutes): 6
Oral presentation E - Small animal pathology – Mammary oncology (60 minutes): 4
Oral presentation F - Small animal pathology – Immunity and infectious/neoplastic diseases (60 minutes): 4
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Oral A – 1 Pathology of the Canine Prostate: Recommendations of an
Oncology/Pathology Working Group
C. Palmieri*, R. Foster†, V. Grieco‡, C.E. Fonseca-Alves§, G. Wood†, W.T. Culp¶, H. Murua Escobar±, A.M. De
Marzo¥ and R. Laufer-Amorim§
*School of Veterinary Science, The University of Queensland (UQ), Queensland, Australia, †Department of
Pathobiology, Ontario Veterinary College, University of Guelph, Canada, ‡Department of Veterinary Science and
Public Health, University of Milan, Italy, §School of Veterinary Medicine and Animal Science, Universidade Estadual
Paulista (UNESP), Brazil, ¶School of Veterinary Medicine, UC Davis, California, USA, ±Hematology, Oncology and
Palliative Medicine, University of Rostock, Germany and ¥School of Medicine, Johns Hopkins University, USA

Introduction: The Oncology Pathology Working Group (OPWG) canine prostate cancer subgroup met in
May 2018 at UNESP (Botucatu, Brazil), to standardise the nomenclature and categorise common
histological lesions of the canine prostate including prostate carcinoma.
Materials and Methods: Five veterinary pathologists (CP, RF, VG, GW, RLA), one oncologist (CEFA), one
molecular biologist (HME) and one medical genitourinary pathologist (AMDM) reviewed the histopathology
of 87 prostate samples from the archives of UQ and UNESP.
Results: Prostatic diseases should include: (1) Prostatic hyperplasia, divided into the two morphologically
distinct glandular and complex types; (2) Prostatitis, separated into predominant (acinar and interstitial
forms) and incidental lesions described based on cell type; (3) Non-invasive proliferative lesions, described
as focal or multifocal epithelial changes that include dysplasia, atypical hyperplasia or prostatic
intraepithelial neoplasia (PIN) which require further characterisation; (4) Atrophy, post-castration or from
dysfunctional testes, and atrophy with inflammation similar to human Proliferative Inflammatory Atrophy
(PIA); (5) Carcinoma. Three general types of carcinoma were identified - prostate urothelial carcinoma;
prostate adenocarcinoma; and prostatic carcinoma with mixed urothelial and glandular phenotypes.
Adenocarcinoma of the canine prostate has subtypes that mimic human disease and are often high grade
(in the Gleason scoring scheme). There are distinct simple tubular adenocarcinoma as well as the more
commonly recognised adenocarcinoma subtypes.
Conclusions: It is also recommended that both testes (when present) be collected to accurately interpret
prostatic changes, and post mortem and prostatectomy samples should always include the urethra and
periurethral region.
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Oral A – 2 Human Diagnostic Criteria of Malignancy Better Reflect the
Biological Behavior in a Series of 105 Canine Smooth Muscle Tumors
G. Avallone*, V. Pellegrino*, M. Tecilla†, L. Muscatello*, P. Roccabianca‡ and G. Sarli*
*DIMEVET, Università di Bologna, Italy, †DIMEVET, Università degli Studi di Milano, Italy and ‡DIMEVET, Università
degli Studi di Milano, Milano

Introduction: Criteria to differentially diagnose leiomyoma from leiomyosarcoma in veterinary medicine are
poorly defined and cases with intermediate malignancy represent a diagnostic and prognostic challenge.
The aim of this study is to compare diagnoses of canine smooth muscle tumors (SMTs) applying veterinary
medicine (VMC) and human medicine criteria (HMC).
Materials and Methods: Cases of canine SMTs were electronically retrieved and reviewed applying VMC:
mitotic count (MC) ≥ 1/10 HPF, necrosis and invasiveness indicating malignancy. To the same cases HMC
were applied where mitotic activity associated with atypia identify leiomyosarcoma in extra-genital SMTs.
For genital SMTs, HMC includes tumor cell necrosis (differentiated from ischemic necrosis), atypia, and
MC. This approach allows the identification of three SMTs categories leiomyoma, leiomyosarcoma and
SMTs with unknown malignant potential (UMP).
Results: A total of 105 SMTs were included: 44 genital, 23 alimentary, 21 soft tissue, 11 urinary, 4 splenic
and 2 in other sites. VMC identified 22 leiomyomas and 83 leiomyosarcomas. HMC identified 42
leiomyomas, 11 UMP and 52 leiomyosarcomas. Thirty-one leiomyosarcomas were reclassified by HMC as
leiomyomas (29) and UMP (11). Genital leiomyosarcomas were 32 and 6 according to VMC and HMC
respectively.
Conclusions: VMC identified more leiomyosarcomas compared with HMC. The major discrepancies
related to genital SMTs diagnosis. Causes of re-classification were tolerance for higher MC and
identification of ischemic rather than tumor cell necrosis by HMC. HMC seem to better reflect the benign
behavior of canine genital SMTs as reported in veterinary literature.
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Oral A – 3 Gastrointestinal Polyps in Jack Russel Terriers with
Germline Mutation of APC Gene
K. Yoshizaki*, A. Hirata†, N. Nishii‡, M. Kawabe§, T. Mori§, T. Yanai* and H. Sakai*
*Laboratory of Veterinary Pathology, Gifu University, Japan, †Division of Animal Experiment, Life Science Research
Center, Gifu University, Japan, ‡Laboratory of Veterinary Internal Medicine, Gifu University, Japan and §Laboratory of
Veterinary Clinical Oncology, Gifu University, Japan

Introduction: Jack Russell terriers (JRTs) with gastrointestinal polyps (GIPs) are recently increasing in
Japan and there is a possibility that this is a novel hereditary disorder in dogs. In this study, we investigated
pathological features of the GIPs in JRTs and the association with germline mutations of the APC gene,
which is the causative gene of familial adenomatous polyposis (FAP).
Materials and Methods: GIPs from 18 JRTs were analyzed pathologically. For mutation analysis of APC
gene, genomic DNA extracted from whole blood (n=8) or paraffin sections (n=10) of JRTs with GIPs, or
from JRTs without GIPs as normal controls (n=6) were analyzed by PCR-direct sequencing method, and
the sequence of their APC genes were compared.
Results: Polyps were found in either or both of the stomach and colorectum in JRTs and most of the
polyps were located in the gastric antrum and rectum. Notably, the polyps developed multifocally in 12 of
18 dogs including 5 dogs that had the lesions in both the stomach and colorectum. All gastric lesions were
histopathologically diagnosed as adenocarcinomas or adenomas, except for one epithelial hyperplasia, and
all colorectal lesions were adenocarcinomas. For mutation analysis of APC gene, all JRTs with GIPs
harbored the same germline mutation in the 5’ end of the gene.
Conclusions: The germline mutation of APC gene is closely associated with the development of GIPs in
JRTs, and this disease would be a canine counterpart of human FAP.
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Oral A – 4 Familial Diffuse Astrocytoma (of Gliomatosis Cerebri Type)
in Bearded Collies
D. Henke *, M. Drögemüller†, T. Leeb†, D. Schweizer‡, F. Steffen§, S. Demierre¶, P.J. Dickinson±, M.
Vandevelde‡ and A. Oevermann†
*Tierklinik am Hasenberg, Germany, †DCR-VPH, Vetsuisse Faculty, University of Bern, Switzerland, ‡DCVM,
Vetsuisse Faculty, University of Bern, Switzerland, §Section of Neurology, Vetsuisse Faculty, University of Zürich,
Switzerland, ¶Cabinet de neurologie Vétérinaire, Switzerland and ±Surgical & Radiological Sciences, UCDavis, USA

Introduction: Canine astrocytomas occur sporadically, accounting for approximately 15% of primary brain
tumors. A particularly infiltrative subtype is the diffuse astrocytoma with gliomatosis cereberi (GC) growth
pattern. GC was formerly classified as a discrete entity and rarely occurs in dogs. We report the occurrence
of a hereditary diffuse astrocytoma (of GC type) in Bearded Collie dogs.
Materials and Methods: A female Bearded Collie dog and 13 of her 44 offspring were euthanized due to
neurological signs including altered consciousness and behavior, diffuse pain, circling, ataxia, and seizures.
The age at clinical presentation was between 40 and 99 months. Neuropathological examination of 12 dogs
was performed and complemented by genetic analyses.
Results: The architecture of the brain was generally preserved, but inter-structural boundaries were blurred
due to extensive infiltration with neoplastic cells. In 5 dogs, a focal mass was present in addition to the
diffuse infiltrative process. In 11 cases, neoplastic cells were mainly of astrocytic phenotype. One tumor
consisted of astrocytic and oligodendroglial phenotype in equal shares. Mitotic index (Ki-67) was between 3
and 58%, and expression of GFAP and Olig-2 was variable. Pedigree analysis indicated an autosomal
dominant mode of inheritance in this family. Genetic analysis ruled out variants commonly associated with
human glioma, but could not yet identify a variant associated with familial astrocytoma.
Conclusions: Diffuse astrocytoma may be hereditary in dogs. Genetic studies of further animals are
required to identify associated gene variants. Canine hereditary astrocytoma may be a model to study
glioma ontology and biology.
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A. Jairaj*, D. Bienzle*, N. Darzentas†, A. Mutsaers*, E. Misk*, V. Sabine*, K. Skowronski*, O. Berke* and S.
Keller*
*University of Guelph, Canada and †University Hospital Schleswig-Holstein, Kiel, Germany

Introduction: Multicentric B cell lymphoma (mBCL) is the most common type of lymphoma in dogs with a
highly variable prognosis. Minimal residual disease (MRD) assessment by next generation sequencing
(NGS) is used to monitor treatment efficacy and to detect early relapse in human medicine. A similar tool in
veterinary medicine might be beneficial for prognostication and patient management. The objectives of this
ongoing study are 1) to determine whether MRD assessment by NGS can predict time to relapse or overall
survival in canine lymphoma and 2) to assess whether cell-free DNA (cfDNA) or cell-associated DNA
(caDNA) collected from peripheral blood is a more sensitive sample type.
Materials and Methods: The immunoglobulin heavy chain (IGH) gene sequence of the neoplastic clone
was sequenced from a lymph node aspirate taken before initiation of treatment. Minimal residual disease
was assessed by NGS on the plasma fraction and cellular fraction of blood samples collected during and
after treatment.
Results: Preliminary data suggests that 1) the IGH sequence of the neoplastic clone can be reliably
determined from lymph node tissue; 2) molecular relapse can be identified before clinical relapse; and 3)
DNA extracted from plasma (cfDNA) is a more sensitive sample type than DNA extracted from PBMCs
(caDNA).
Conclusions: MRD detection by NGS might provide a useful tool for the clinical management of dogs with
mBCL. Assessment of additional patients to substantiate these results is ongoing.
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S. Blatter*, M. Pajic†, C. Guyader†, M. Gonggrijp†, A. Kersbergen†, A. Küçükosmanoğlu†, W. Sol†, R. Drost‡, J.
Jonkers‡, P. Borst† and S. Rottenberg*
*Institute of Animal Pathology, University of Bern, Switzerland, †Division of Molecular Oncology, The Netherlands
Cancer Institute, The Netherlands and ‡Division of Molecular Pathology, The Netherlands Cancer Institute, The
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Introduction: Solid tumors are usually not eradicated by conventional chemotherapy resulting in treatment
failure. We are studying the mechanisms of drug tolerance in BRCA1-deficient mouse mammary tumors.
Despite repeated sensitivity to platinum drugs, some residual cancer cells escape the deadly effect of
anticancer therapy resulting in tumor relapse. Using this model, we have identified slowly-cycling residual
tumor cells, which are tolerant to platinum-based anticancer chemotherapy.
Materials and Methods: To study residual disease we are using a genetically engineered mouse model for
BRCA1-deficient breast cancer (K14cre;Brca1F/F;p53F/F). Mice bearing BRCA1-deficient tumors were
treated with platinum drugs or with the DNA alkylator nimustine. Time until tumor relapse was monitored
and the cell cycle stage and DNA damage were analyzed in residual tumors. Using the fluorescent
ubiquitination-based cell cycle indicator (FUCCI) system, we established an in vitro model to investigate the
influence of the cell cycle stage on drug tolerance.
Results: We found that single-nucleated, slowly-cycling, BRCA1-deficient cells in a G0-like cell cycle stage
are platinum drug-tolerant. Interestingly, these cells are not as tolerant to nimustine-induced DNA damage,
which eradicates tumors in vivo. By analyzing the proteome of G0-like cells we identified specific proteins
upregulated in this cell cycle stage.
Conclusions: Tumor cells in a G0-like cell cycle stage are platinum drug-tolerant in BRCA1-deficient
mouse mammary tumors. Characterization of the G0-like cells identified proteins which might serve as
markers to identify drug-tolerant cells in situ. Moreover, these markers may be useful to target residual
tumor cells in vivo and help to achieve tumor eradication.
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Mammary Cancer
A. Sammarco*, A. Hashemiaghdam†, V. Zappulli* and C. Badr†
*Department of Comparative Biomedicine and Food Science, University of Padua, Italy and †Department of
Neurology, Massachusetts General Hospital, Harvard Medical School, USA

Introduction: Metastasis to distant organs is the major cause of mortality in cancer patients. The
mechanisms involved in the metastatic process are not completely understood. In this study we aimed to
develop a clinically relevant metastatic mouse model of mammary cancer to study genetic drivers
responsible for the colonization of distant organs.
Materials and Methods: Three cell lines from canine (CYPp), feline (FMCp), and human (MDA-MB-231)
mammary cancers were stably infected with Firefly Luciferase and mCherry (FM). In this preliminary study,
MDA-MB-231-FM cells were injected into the mammary fat pad of 19 mice: 9 mice with MDA-MB-231 wildtype and 10 mice with MDA-MB-231 expressing a pooled library (Cancer Pathways Library; CPL)
representing 39 different mutant cDNAs, involved in several cancer-related pathways. After surgical
removal of xenografts, metastases were monitored using in vivo bioluminescence imaging. At the onset of
metastases, the main organs were collected to detect whether any CPL cDNA was enriched in metastatic
cells. In vitro experiments were performed to validate our findings.
Results: 14/19 (74%) mice developed either macroscopic or microscopic distant metastases. A few genes
were found as potentially related to the metastatic process in this model. Among these, inactive mutant
caspase 3 (CASP3mut) seemed to be the most relevant, particularly in brain metastases. In vitro
experiments showed a higher migration potential of cells expressing CASP3 mut.
Conclusions: We successfully developed an in vivo mouse model to study mammary gland cancer
metastases. Additionally, we presented a strategy to study genetic drivers important for metastasis
development to different organs.
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Introduction: NMRI nu/nu mice are athymic and have impaired keratinisation. Corynebacterium bovis
causes scaly dermatitis in nude mice, and Staphylococcus xylosus is also reported. Staphylococcus sciuri
and Corynebacterium amycolatum are skin commensals and not previously reported to cause dermatitis in
mice.
Materials and Methods: On three separate occasions (group 1-3) within two months, NMRI nu/nu mice
were delivered to the animal facility. In group 1, animals developed blepharitis and moderate, generalized,
scaly dermatitis that resolved spontaneously, although some animals also developed multifocal, pin-point,
red skin lesions. Similar skin lesions were seen in one animal in group 2, and in three animals in group 3.
Skin samples were stained with Mayer’s HE, Gram, Giemsa, Grocott and PAS. Bacterial species
identification was done with MALDI-TOF MS.
Results: All necropsied mice had mild-severe, hyperplastic, hyperkeratotic, intraepidermal pustular
dermatitis compatible with superficial spreading pyoderma. Additionally, group 2 and 3 had mild, luminal,
purulent folliculitis. In group 1, intralesional, coccoid, Gram-positive bacteria were seen. Staphylococcus
sciuri was isolated from all groups, and Corynebacter amycolatum from group 2 and 3. There were no other
bacteria, parasites or fungi detected, and no lesions suggested a viral, autoimmune or managerial
pathogenesis.
Conclusions: We conclude that the scaly lesions were caused by Staphylococcus sciuri, and probably
exacerbated by infection with Corynebacterium amycolatum, since the necropsies, histopathological
examination and bacterial cultivation results showed no other probable causes for the symptoms. To our
knowledge, this is the first report to associate these bacteria with spontaneous disease in laboratory mice.
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Introduction: Core multishell nanocarriers (CMS) are biocompatible drug transporters designed for topical
therapy of skin inflammation. Here, the penetration of the carrier, its cargo and effects on the skin were
analyzed in a murine atopic dermatitis (AD) model after topical application.
Materials and Methods: Fluorescently labeled, tacrolimus-loaded or unloaded CMS, tacrolimus standard
ointment or the solvent were topically applied to the inflamed skin. Carriers were localized by fluorescence
microscopy. Tacrolimus was quantified in different skin layers and liver, via liquid chromatography tandemmass spectrometry. Effects of CMS on the skin were analyzed via Raman spectroscopy. Epidermal
thickness and immunohistochemically CD3 positive T-cells were quantified.
Results: CMS were exclusively localized in the stratum corneum, however, their cargo was found in
deeper skin layers and the liver. The amount of tacrolimus in these tissues was lower compared to the
standard. However, tacrolimus-loaded CMS reduced the epidermal thickness and T-cell infiltration similarly
to the standard tacrolimus ointment. The lipid layer of the stratum corneum was disorganized after
application of CMS.
Conclusions: CMS did not “carry” its cargo into deeper skin layers by translocation of the loaded carrier
with subsequent release. However, its topical application led to a disorganization of the lipid layers, which
may have facilitated the entry of the cargo into viable skin layers after release from its depot in the stratum
corneum. Tacrolimus-loaded CMS ameliorated AD as effectively as the standard tacrolimus ointment.
Advantages in other aspects make CMS promising topical carrier candidates, e.g., to reduce systemic side
effects.
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Introduction: Swine are a well-recognized model for human ocular disease, considering the similar size
and the presence of a cone dominant visual streak analogous to the human macula.
Aim: To detect the ocular morphological features of iodoacetic acid (IAA) treated pigs.
Materials and Methods: Three commercial hybrid pigs treated with 12 mg/kg IAA and 3 controls were
examined at necropsy. The ocular globes were formalin fixed and stained with H-E. The retinal thickness
was measured using ImageJ. IHC using antibodies to Iba1, GFAP, Olig-2, Caspase-3 was performed.
Results: Bilaterally all the IAA treated pigs showed a selective loss of rods with sparing of cones (early
retinal atrophy) in the central visual streak, combined to areas of complete loss of the outer retina (end
stage retinal atrophy) in the peripheral zones. The atrophy was selective to the outer retina (OR) (138 μ;
124.9-330.7 μ, median;range) rather than the inner retina (IR) (588.2 μ;367.4-867.7 μ) in the treated
animals compared to the controls (OR 425.8 μ;272.3-529.3, IR 460.2;225.7-685.8 μ) (p= 0.008 Mann
Whitney). Numerous activated microglial cells, forming glial nodules, were present in areas of selective
atrophy of rods, compared to the controls’ retinae that had only rare ameboid microglia. The end stage
retinal atrophy had numerous, haphazardly arranged Muller cells (glial scar), with loss of the columnar
alignment. Apoptotic rods were highlighted in only one animal.
Conclusions: IAA cause photoreceptor atrophy which activates microglial and massive Muller cells
response. Apoptosis of rods is a rare event.
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Introduction: Avian infectious bronchitis virus (IBV) is known to replicate in the chicken trachea. To
establish an infection, IBV uses, like avian influenza viruses (AIV), α2,3-linked sialic acids as receptor.
Previously, it has been shown that IBV infection changes sialic acid expression in chicken bronchial
explants ex vivo. Aim of this study was to investigate consequences of primary IBV infections on tracheal
morphology and sialic acid expression in relation to interference with secondary IBV and AI infections.
Materials and Methods: In vivo IBV-infected chicken tracheas (approved by the Dutch ‘DierEthische
Commissie’, GD Deventer no. 278) were compared regarding histopathologic changes and binding patterns
of recombinantly produced viral proteins (IBV spike, AIV hemagluttinin). A tracheal organ culture (TOC)
model was validated to subsequently study IBV and low pathogenic AI growth kinetics in sequential
infections, using qPCR to quantify viral RNA production and immunohistochemistry to visualize viral protein
expression.
Results: IBV-induced tracheal morphologic changes were comparable between IBV strains. IBV-induced
changes markedly hampered IBV spike binding on tissue slides, while they still enabled AI hemagglutinin
binding. In chicken TOCs a primary IBV infection suppressed RNA production of sequentially-inoculated
IBV. In contrast, LPAI RNA production was only mildly hampered by a preceding IBV infection, with delay
early in infection, but no difference with control tracheas (LPAI only) later in infection.
Conclusions: IBV-infection markedly reduces tracheal susceptibility for secondary IBV-infection, but hardly
changes AI replication. Based on viral protein binding studies, this difference might originate from virusspecific binding to sialic acids on the host cell surface.
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Introduction: Syngnathidae (seahorses, pipefish and seadragons) are common in commercial aquaria, but
published literature on sygnathid diseases is limited and immunohistochemical techniques not routinely
employed.
Materials and Methods: A retrospective review was undertaken of 2541 sygnathid submissions received
between March 2003 and October 2016, identifying 18 neoplasms further classified based on morphology.
Nine commercial antibodies were trialled for immunohistochemical characterisation of neoplastic tissue
using appropriate syngnathid and non-syngnathid positive controls.
Results: Most commonly submitted were big bellied (n=495), slender (n=318), lined (n=302), and yellow
(n=213) seahorses, broadnose pipefish (n=142) and weedy seadragons (n=114). 18 cases of neoplasia
were identified: ovarian and testicular germ cell tumours (n=4), exocrine pancreatic and intestinal
carcinoma (each n=3), chromatophoroma (n=2), lymphoma, seminoma, thyroid and renal carcinoma, swim
bladder and pituitary adenoma (all n=1). Big bellied seahorses comprised 19% of submissions but 50% of
neoplasms. Neoplasia in pipefish was rare (n=3) and no cases occurred in seadragons. Carcinomas
labelled positive with pan-cytokeratin, whereas vimentin, PNL-2, Melan-A, S100, CD20, CD3, IBA-1 and
Lysozyme were not cross reactive. Neoplasms were the primary cause of death in 7 cases (38%),
branchitis in further 7 (38%), and the cause of death was unclear in 4 cases (22%).
Conclusions: In contrast to a previous review (172 sygnathids, neoplasia prevalence 4.1%), the
prevalence of neoplasms in our study of captive sygnathids was low (0.7%). Germ cell tumours not
previously identified in sygnathids were most common in the study population (4/18, 22%). Many
commercially available immunohistology markers are not cross reactive in sygnathids.
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Introduction: Usutu virus is an emerging Flavivirus closely related to West Nile virus. It is transmitted by
ornithophilic mosquitoes of the Culex genus to birds, which are considered the main reservoir. European
Blackbird (Turdus merula; Passeriformes order) and nocturnal raptors (Strigiformes) are extremely
susceptible to the infection, which is often lethal. Several mammalian species can be infected, usually
asymptomatically, but there is a growing evidence of a zoonotic potential of Usutu virus, sometimes with
severe, although transient, neurological impairment. The virus was first detected in 2012 in Belgium with a
reemergence in 2016. A seasonal circulation of the virus has since been observed.
Materials and Methods: From April to November 2017, we collected 139 dead wild birds in Belgium. The
birds were necropsied and sampled for histopathological evaluation and Usutu-specific and pan-Flavivirus
RT-PCR analysis.
Results: Among these, 53 birds from 5 different orders were positive for the presence of Usutu virus RNA,
including several species not yet described as possible hosts. Infected birds showed typical gross and
microscopic lesions. Immunohistochemical analysis confirmed the presence of Usutu virus antigens in wellpreserved birds. Further molecular analyses revealed a new mutation conserved in viral strains detected in
all bird species other than blackbirds.
Conclusions: Here we show that the host spectrum of Usutu virus extends beyond what had been
described so far, possibly in association with a point mutation in the viral genome, prompting for additional
research to assess the role of this mutation in the host specificity of the virus.
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Introduction: Iron storage disease (ISD) is a major concern for zoological breeding programs of many
endangered species. Primary hemosiderosis tends to reflect genetic predisposition, whereas secondary
hemosiderosis is usually infectious in origin and plays an important part in the immune response. We
investigated severe iron depositions in several organs in three Asian elephants (Elephas maximus)
suffering from Mycobacterium tuberculosis infection.
Materials and Methods: Three animals suspected to be infected with tuberculosis were euthanized.
Pathological examination revealed typical M. tuberculosis lesions in lung and lymph nodes. Culture and RTPCR analysis performed from the lesions, tracheal secretions collected post mortem and stomach wall
tissues, confirmed M. tuberculosis infection.
Results: Sequencing (spoligotyping and whole genome sequencing) of the cultures demonstrated a single
source of infection, most likely a human one. Spleens showed severe, lung moderate and liver mild iron
depositions, mainly in macrophages. By qPCR measuring mRNA of hepcidin, the iron regulating hormone,
and IL-6 which stimulates hepcidin transcription, we found decreased CT values of hepcidin between
animals with low versus high iron storage from 26.62 to 21.09 ng/ml (p = 0.004) and of IL-6 from 36.14 to
33.27 ng/ml (p = 0.002). This means mRNA synthesis of hepcidin and Il-6 was increased, and a likely
cause of the increase iron deposition in macrophages throughout the body.
Conclusions: This is the first demonstration of a secondary hemosiderosis in Asian elephants and
provides evidence that ISD plays an important role in the immunoreaction in chronic granulomatous
inflammation caused by infectious agent.
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Introduction: Adenoviruses cause systemic disease in many species, although severe disease in human
beings usually is associated with immunosuppression. Red foxes (Vulpes vulpes) appear to be an
important wildlife reservoir of canine adenovirus type 1 (CAV-1) for domestic dogs, in which the virus
causes infectious canine hepatitis (ICH). We hypothesised that mustelids native to the UK also may be a
reservoir of adenoviruses, including novel adenoviruses.
Materials and Methods: CAV-1 sequences were detected by PCR and antibodies against CAV-1 were
detected by ELISA. In a comparative study of ICH pathology in foxes and dogs, CAV-1 inclusion bodies
and antigen were demonstrated by histopathology and immunohistochemistry, respectively. Adenoviruses
were detected in Eurasian otters (Lutra lutra) and pine martens (Martes martes) using PCR and highthroughput sequencing.
Results: In the UK, 64.4% of red foxes had antibodies against CAV-1 and 18.8% were positive for CAV-1
by PCR, frequently in the presence of antibodies, consistent with inapparent infection. Antigen was
detected in a wide range of cells. CAV-1 was more frequently associated with vascular endothelial cells in
the brain in foxes than in dogs. Novel adenoviruses were identified and sequenced from Eurasian otters
and pine martens.
Conclusions: There may be differences among cell types between foxes and dogs in susceptibility to
CAV-1 infection, viral persistence and reactivation. CAV-1 models may be useful to study the comparative
pathology and pathogenesis of adenoviruses, in particular to advance our understanding of mechanisms by
which these viruses become persistent and reactivate to cause disease in immunosuppressed human
beings.
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Introduction: Infection with Chlamydia pecorum is one of the major contributing factors to the decline of
the koala populations in Queensland. Little attention has been paid to the pathological effects of this
infection in the male reproductive system, the distribution of Chlamydia in the ovary and the potential
effects on the reproductive function.
Materials and Methods: Sixty-two male and thirty female koalas were included in this study with the entire
reproductive tract collected for histology, IHC and rtPCR.
Results: A predominant lymphoplasmacytic inflammation was observed throughout the reproductive tract,
most commonly in the prostate, penile and membranous urethra, bulbourethral glands of male koalas and
in the vaginae, uteri and urogenital sinuses of females. IHC was positive in 9.8% of samples collected from
males with Chlamydia antigen detected within epithelial cells of the epididymis, vas deferens, prostate,
bulbourethral glands, prostatic, membranous and penile urethrae. rtPCR for Chlamydia pecorum was
positive in 77.3% of samples collected from males with the highest incidence in the penile urethra, prostate,
membranous urethra and bulbourethral glands. rtPCR for C. pecorum was positive in 37.2% of samples
collected from females with highest incidence in the urogenital sinus.
Conclusions: These results suggest that Chlamydia distribution in the male reproductive tract is more
widespread than originally thought and may potentially affect male fertility. The infection of the
bulbourethral glands is an absolute novel finding. Both the male and female reproductive tract might
therefore be a reservoir for persistent infections in koalas with important implications for prophylactic
strategies and epidemiology.
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Introduction: Etiology of equine arytenoid chondrosis (chondropathy) is not clear. Trauma or
infection/inflammation of the corniculate process and arytenoid cartilage from mucosal damage have been
suggested.
We aimed to describe the lesion and to develop a grading system that would correlate the size of the
affected arytenoid cartilage with the degree of cartilage loss. This would facilitate a less invasive
arytenoidectomy and optimization of the current therapy with restoration of a good athletic capacity of the
horses.
Materials and Methods: 19 diseased arytenoids from horses that had previous antibiotic therapy and 4
controls were sectioned and measured (area) at the same level, caudal to the corniculate process. All
tissues were stained with HE, Safranin O and Alcian blue and evaluated histologically. Total gross area,
percentage of cartilage loss and medial growth were assessed and correlated.
Results: The lesions were composed of a central area of fibrosis (73.6% of cases) with dropout (47.3%),
and for most cases one or more sinus tracts communicating with the mucosa. Other significant histological
features in order of frequency were: muscle involvement (84.2%), epithelial hyperplasia (68.4%), ulceration
(26.3%), vascular changes (tortuous blood vessels, (26.3%) or bone metaplasia (10.5%). There was a
positive correlation between gross area and medial growth (P<0.05). Cartilage loss positively correlated
with epithelial hyperplasia and ulceration (P<0.05). Medial growth was positively correlated with presence
of pigment (P<0.05).
Conclusions: We propose that epithelial hyperplasia, ulceration, medial growth and cartilage loss are
accurate predictors of disease severity in equine arytenoid chondropathy helping surgical intervention
strategies.
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Introduction: Equine sarcoids (ES) account for up to 90% of skin tumors in equids. Bovine papillomavirus
(BPV) DNA is frequently associated with these neoplasms, defining BPV as a crucial factor in ES
pathogenesis. In this context, the viral genes E2, E5 and E6 are discussed as main BPV oncogenes.
Recent studies on human papillomavirus (HPV) suggest CRISPR/Cas9 technology as a potential tool for
HPV-associated cancer treatment enabling the knockout of HPV oncogenes. To test this approach in ES
we investigated I) the applicability of the CRISPR/Cas9 system in equine cell lines and II) the potential of
the CRISPR/Cas9 system to knockout BPV oncogenes.
Materials and Methods: We established primary ES (n=4) and dermal equine fibroblast cultures (control;
n=1) and confirmed BPV infection by PCR and Sanger sequencing. These cell lines were then stably
transduced using a lentiviral vector system transferring Cas9 and gRNA targeting vimentin, and BPV genes
(long control region, E2, E5 and E6). The efficacy of the knockout was determined using TIDE (Tracking of
Indels by DEcomposition) analysis.
Results: TIDE analysis and immunofluorescence revealed a successful knockout of vimentin in ES and
control FB cell lines, resulting in a decreased cell proliferation rate. In contrast, the efficiency of the
CRISPR-mediated knockout of BPV oncogenes was low.
Conclusions: These experiments outline the CRISPR/Cas9 system as a tool to modify the horse genome
providing the basic to study the interaction of BPV with endogenous host factors.
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Introduction: NLRP3 (NOD-like receptor protein 3) inflammasome is a pattern-recognition receptor
responsible for age-related chronic inflammation. Here, we describe the expression of NLRP3 in brains and
skeletal muscle of aged cattle.
Materials and Methods: Samples of skeletal muscle and hippocampus were collected from 42 cattle
divided in three groups: aged, adult, and young. Immunohistochemistry and double color
immunofluorescence were performed on sections of hippocampus to evaluate: 1) the expression of MHC II
and NLRP3 and 2) the relationship between NLRP3, SOD1 and autophagy marker Beclin 1. Muscle
biopsies were assessed for morphology and immunohistochemistry was performed to evaluate the
expression of NLRP3, MHC I, MHC II, CD3, CD4, CD8. Western blot analysis for NLRP3 was also
performed.
Results: Aged brains revealed: 1) a higher expression of MHC II and NLRP3; 2) a negative relationship
between inflammasome and Beclin 1; 3) the co-expression of NLRP3 and SOD1. Aged muscles revealed
NLRP3-labeled type II fibers, lymphocytic inflammation and an increased expression of MHC I and II.
Western blot analysis showed an 118kDa band in brain and muscle extracted proteins.
Conclusions: Upregulation of MHC I and II and NLRP3 in brain and muscle tissues of aged cows indicates
the presence of an age-related chronic inflammation, possibly a consequence of the age-related decline of
autophagic capacity that leads to increased ROS production and the activation of inflammasome. Our study
introduces intriguing observations, but it has opened a plethora of research opportunities to investigate
inflammasome and age-related changes in the brain and muscle of animals.
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Introduction: In sheep, post-vaccination granulomas are a constant reaction after inoculation with
vaccines containing aluminium-based adjuvants. These granulomas can be very persistent, sometimes
lasting more than 15 months. Presence of multiple post-vaccination granulomas in the same animal can
lead to chronic immune system stimulation and to the development of the ovine autoimmune/inflammatory
syndrome induced by adjuvants (ASIA syndrome). Small ruminant lentiviruses (SRLV) infection is
widespread and SRLV replicate in activated macrophages. The objective of this work is to report for the first
time the active replication of SRLV in post-vaccination granulomas in sheep.
Materials and Methods: Eleven adult, naturally SRLV-infected sheep showing clinical lentiviral arthritis
were selected. Eight doses of commercial, aluminium-containing vaccines were inoculated in a period of 70
days to all animals. Granulomas were sampled and a study including pathology, cell culture (RT activity
quantification), PCR and viral sequencing was carried out. SRLV circulating strains in each animal were
also evaluated in peripheral blood mononuclear cells and spleen.
Results: SRLV could be detected in post-vaccination granulomas in 5 (45.5%) sheep by cell culture and
PCR. Viral sequences belonged to genotypes A and B and evinced compartmentalization according to the
different tissues analysed including granulomas.
Conclusions: Persistent granulomatous inflammatory reactions induced by vaccines allow in situ SRLV
replication. As macrophages from these granulomas can be found in lymph nodes, SRLV may spread
throughout the lymphatic system and likely increase the body viral load. The role of post-vaccination
granulomas in the spread of sheep SRLV needs to be considered.
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Oral D – 5 Bovine Abortions in Denmark 2015 – 2017
G. Wolf-Jäckel*, M.S. Hansen*, G. Larsen*, E. Holm* and T.K. Jensen*
*National Veterinary Institute, Technical University of Denmark, Denmark

Introduction: Infections are the most common cause of bovine abortion, however, establishing an etiologic
diagnosis remains challenging in diagnostic laboratories worldwide. Here we report recent diagnostic
findings in bovine abortion material from Denmark, a country mainly with dairy production and a high
sanitary standard.
Materials and Methods: Abortion material from 162 bovine mainly mid- to late-term abortions submitted to
the Danish National Veterinary Institute between January 2015 and June 2017 was examined
macroscopically, histologically, by bacterial cultivation of liver, lung, and abomasal fluid, and by fluorescent
in situ hybridization (FISH). Maternal blood samples available from 145 abortions were screened for Bovine
Viral Diarrhea Virus (BVD) antibodies. A FISH probe targeting fungal rRNA was used to screen formalinfixed and paraffin-embedded fetal tissue.
Results: Neither Brucella spp. nor maternal BVDV antibodies were detected. Neosporosis was diagnosed
based on characteristic histological lesions in 19% of abortions and found to be the most common infection.
Placentitis (48%), pneumonia (29%), myocarditis (25%), and encephalitis (23%) were the most frequent
histological findings. E. coli, Acinetobacter spp., and Aerococcus spp. were isolated most commonly. T.
pyogenes and L. monocytogenes were the most likely cause of fetal lesions in five and three cases,
respectively. Invasive fungal elements were detected in four placentas (3%).
Conclusions: The role of many of the bacterial species isolated in this study remains unknown.
Cultivation-independent in situ approaches would help to establish causal relationships between lesions
and bacterial agents and thereby contribute to improving the diagnostic rate of bovine abortion.
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Oral E – 1 GATA3 Expression Has an Opposite Prognostic Value in
Luminal and Triple-Negative Feline Invasive Mammary Carcinomas
F. Nguyen*, M. Rolée*, D. Loussouarn†, J. Abadie* and M. Campone‡
*AMaROC, Oniris, France, †Anatomie Pathologique, CHU de Nantes, France and ‡ICO, Integrated Center for
Oncology, France

Introduction: GATA-binding protein 3 (GATA3) is a transcription factor expressed in most (>90%) breast
cancers, whose prognostic significance was suggested to depend on the Estrogen Receptor (ER) status.
The aim of this study was to investigate GATA3 prognostic value in feline invasive mammary carcinomas
(FMCs) as spontaneous animal models of breast cancer.
Materials and Methods: Retrospective study with 2-year follow-up of 180 female cats treated with surgery
alone for FMCs. GATA3 (rabbit polyclonal, orb256553), ER (clone C311), PR (clone 10A9), Ki-67 (clone
MIB1), and HER2 (clone 4B5) were detected by automated immunohistochemistry and expressed as the
percentage of positive cells (index).
Results: GATA3 was expressed in some peritumoral lymphocytes, and in the nucleus or the nucleolus of
neoplastic mammary cells. Only nuclear GATA3 expression in carcinoma cells is considered here. In the 57
luminal (ER+ and/or PR+) FMCs, GATA3 positivity (index ≥5%) was observed in 17/57 (30%) cases, and
associated with improved overall survival (HR=0.45) in multivariate analysis with the nuclear pleomorphism,
component of the Elston and Ellis histological grade, as the covariate (HR=0.38; P=0.0018). However, in
the 123 triple-negative (ER–, PR–, HER2–) FMCs, GATA3 positivity (index ≥5%; 15/123 cases, 12%) was
associated with shorter overall survival (HR=1.83) by multivariate analysis with the pathologic tumor size
(HR=1.48 for pT ≥20 mm) and lymphovascular invasion (HR=0.48 for LVI–) as the covariates (P<0.0001).
Conclusions: In both humans and cats, GATA3 positivity is a favorable prognostic factor in luminal
mammary carcinomas, and a poor prognosis factor in triple-negative mammary carcinomas.
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Oral E – 2 E-Cadherin Overexpression in Canine Inflammatory
Mammary Cancer Does not Occur at Transcriptional Level
A. Alonso*, V.K. Affolter†, N. Sevane‡, S. Dunner‡, L. Barreno*, M. Clemente*, P.J. De Andrés*, J.C. Illera§, M.D.
Pérez-Alenza* and L. Peña*
*Animal Medicine, Surgery and Pathology, Veterinary Medicine School, Complutense University of Madrid (UCM),
Spain, †Pathology, Microbiology, Immunology, School of Veterinary Medicine, University California Davis, United
States, ‡Animal Production, Veterinary Medicine School, Complutense University of Madrid (UCM), Spain and
§Animal Physiology, Veterinary Medicine School, Complutense University of Madrid (UCM), Spain

Introduction: Human inflammatory breast cancer (IBC) is the most aggressive and lethal type of breast
cancer. Spontaneous canine inflammatory mammary cancer (IMC) is a good spontaneous model for the
study of IBC. The loss of E-cadherin (e-cad), a cell-cell adhesion molecule, is associated with the epithelialmesenchymal transition (EMT) during invasion and metastasis. In spite of its high capacity of invasion and
metastasis, IBC overexpresses e-cad. The aim of this study was to analyze the possible e-cad
overexpression in IMC cases in respect to other non-inflammatory grade III canine mammary neoplasms
(non-IMC), at transcriptional and post-transcriptional levels.
Materials and Methods: Immunohistochemistry of e-cad (19 IMC and 12 non-IMC) and differential gene
expression by microarray technology using the Affymetrix GeneChip® Canine Genome 2.0 Array that
includes e-cad gene (3 IMC and 4 non-IMC), were performed. All cases included had tumor emboli and/or
distant metastases.
Results: The percentage of e-cad+ cells was higher in IMC (p=0.001). Neoplastic cells had linear cell
membrane expression of e-cad and higher aberrant cytoplasmic staining (p=0.045) when compared to nonIMC. Normal lateral membranous distribution (zona adherens) was lost. Both emboli and infiltrating tumor
cells with mesenchymal characteristics (EMT) overexpressed e-cad. Comparative transcriptome proﬁling of
mammary tumor RNA samples identified cell adhesion molecule 1 (CADM1), but not e-cad as highly
expressed in IMC group.
Conclusions: As in human IBC, e-cad trafficking regulation could also be altered at posttranslational level
in IMC, resulting in e-cad protein accumulation. The role of e-cad in IBC/IMC pathogenesis remains to be
elucidated.
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Oral E – 3 Expression and Prognostic Value of the Breast Cancer
Stem-Cell Markers ALDH1A1 and SOX2 in Feline Invasive Mammary
Carcinomas
E. Dagher*, Y. Truchot*, L. Gawronski*, D. Loussouarn†, J. Abadie*, D. Fanuel*, M. Campone‡ and F. Nguyen*
*Animal cancers, Models for Research in Comparative Oncology (AMaROC), Oniris (Nantes Atlantic College of
Veterinary Medicine, Food Science and Engineering), France, †Department of Pathology, University Hospital, France
and ‡Integrated Center for Oncology, France

Introduction: Aldehyde dehydrogenase-1A1 (ALDH1A1) and Sex-determining region Y-box binding
protein-2 (Sox2) are breast cancer stem-cell markers, which have been associated with poor prognosis in
breast cancer patients. The aim of this study was to investigate Sox2 and ALDH1A1 expression and
prognostic value in feline invasive mammary carcinomas (FMCs) as spontaneous animal models of breast
cancer.
Materials and Methods: A retrospective study with 2-year follow-up of 180 female cats treated with
surgery alone for FMCs was performed. ALDH1A1 (clone SP297), Sox2 (clone SP76), ER (clone C311),
PR (clone 10A9), Ki-67 (clone MIB1), and HER2 (clone 4B5) were detected by automated
immunohistochemistry and quantitated as an index (percentage of positive cells).
Results: The prognostic value of Sox2 and ALDH1A1 expression was investigated in both luminal (ER+
and/or PR+) FMCs (57/180; 32%), and triple-negative (ER–, PR–, HER2–) FMCs (123/180; 68%). In
luminal FMCs, the double positivity to Sox2 (index ≥32%) and ALH1A1 (index ≥28%) was associated with
shorter specific survival (HR=4.89) in multivariate analysis with the histological Elston and Ellis grade
(HR=2.75 for grade III FMCs) and the ER index (HR=1.06) as the covariates (P<0.0001; Cox proportionalhazards regression). In triple-negative FMCs, Sox2 positivity (index >26%; HR=1.61) was associated with
shorter specific survival by multivariate analysis with the pathologic tumor size (HR=1.77 for pT ≥20 mm)
and the pathologic nodal stage (HR=2.02 for pN1) as the covariates (P=0.0001).
Conclusions: The breast cancer stem-cell markers Sox2 and ALDH1A1 are prognostic factors associated
with increased cancer-related death in cats with luminal or triple-negative mammary carcinomas.
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Oral E – 4 Epidermal Growth Factor Receptor Expression in Primary
and Metastatic Canine Mammary Carcinomas
A. Gonçalves*, M.J. Martins†, M.A. Pires‡, A. Alves§, F. Schmitt¶, E. Bastos± and A. Gama§
*Department of Genetics and Biotechnology, School of Life and Environmental Sciences (ECVA), University of Trásos-Montes e Alto Douro (UTAD), Portugal, †Department of Veterinary Sciences, School of Agrarian and Veterinary
Sciences (ECAV), UTAD, Portugal, ‡Department of Veterinary Sciences, ECAV; Animal and Veterinary Research
Centre (CECAV), UTAD, Vila Real, §Department of Veterinary Sciences, ECAV; CECAV, UTAD, Portugal,
¶IPATIMUP, Institute of Molecular Pathology and Immunology of the University of Porto; Faculty of Medicine,
University of Porto, Portugal and ±Department of Genetics and Biotechnology, ECVA; Center of the Research and
Technology of Agro-Environmental and Biological Sciences (CITAB), UTAD, Portugal

Introduction: Canine mammary tumours are the most common neoplasm in the female dog. Epidermal
Growth Factor Receptor (EGFR) expression has been studied in human breast cancer but a limited number
of reports are available in canine mammary cancer, with controversial results.
Materials and Methods: EGFR immunohistochemical expression was evaluated in canine mammary
primary carcinomas (n=64), paired node metastases (n=64) and lung metastases (n=11). Herceptest
scoring system was used for EGFR evaluation: 0 = no membrane or <10% stained cells; 1+ = incomplete
membrane staining in >10% cells; 2+ = >10% cells with weak/moderate complete membrane staining; and
3+ = strong and complete membrane staining in >10% cells; 2+ and 3+ cases were considered positive.
Results: Thirty-one primary carcinomas (48.4%) were EGFR-positive, with most positive cases (n=21;
67.7%) classified as 2+. In the node metastases, twenty-nine cases (46.8%) were EGFR-positive, the
majority classified as 2+ (n=24; 82.8%). Of the lung metastases, only two cases (18.2%) were positive.
EGFR expression in primary carcinomas and node metastases was significantly associated (P < 0.0001),
with a concordance in 74.9% samples: 25 (39%) were negative and 23 (35.9%) positive in both primary and
node metastasis; no associations were found with lung metastasis.
Conclusions: In the present cohort of cases, there was a concordance in EGFR expression in the majority
of primary carcinomas and paired node metastasis. Considering that EGFR inhibitors might be used in
therapy, future studies are necessary in order to confirm our findings and unravel EGFR role in canine
mammary cancer progression.
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Oral F – 1 Interferon Stimulated Genes – Mediators of the Innate
Immune Response during Canine Distemper Virus Infection
D. Klotz*, B. Raddatz*, C. Puff*, R. Ulrich†, W. Baumgärtner* and I. Gerhauser*
*Department of Pathology, University of Veterinary Medicine Hannover, Germany and †Department of Experimental
Animal Facilities and Biorisk Management, Friedrich-Loeffler Institute, Germany

Introduction: The demyelinating leukoencephalomyelitis caused by canine distemper virus (CDV)
represents a valuable translational animal model for multiple sclerosis. Type I interferons (IFNs) stimulate
innate and adaptive immune responses and are involved in viral clearance but also autoimmune processes.
The aim of the study was to determine the expression of type I IFN signaling pathway members in canine
distemper brain lesions to elucidate the role of these critical inflammatory mediators in the pathogenesis of
demyelination.
Materials and Methods: Gene and protein expression of IFN regulatory factor (IRF)-3, IRF-7, signal
transducer and activator of transcription (STAT)-1, STAT-2, Mx, protein kinase R (PKR), oligoadenylate
synthetase (OAS)-1, and IFN stimulated gene (ISG)-15 was analysed in the cerebellum of fifteen CDVinfected and six control dogs using microarray data and immunohistochemistry, respectively. Furthermore,
cellular origin of STAT-1, STAT-2, Mx, and PKR was determined using immunofluorescence.
Results: Expression of all investigated type I IFN pathway members was induced by CDV on the
transcriptional and translational level. Generally, highest induction was found in subacute demyelinated
lesions without obvious inflammatory changes. Oligodendrocytes, astrocytes, and microglia/macrophages
showed a nuclear STAT-1 and a cytoplasmic Mx protein expression. STAT-2 proteins were found in
oligodendrocytes and gitter cells. PKR proteins were detected in oligodendrocytes and astrocytes. All four
proteins were expressed by neurons.
Conclusions: Increased expression of STAT-1/STAT-2 heterodimers in neurons and oligodendrocytes
mediates ISG induction thereby blocking virus replication. However, consecutive stimulation of the type I
IFN signaling pathway especially in activated microglia might contribute to immunopathologic mechanisms
aggravating CDV-induced demyelination.
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Oral F – 2 A Closer Look at Immune Microenvironment of Canine
Melanocytic Tumors: FoxP3, IDO and CTLA-4 Expression as Markers
of Immunosuppression
I. Porcellato*, K. Cappelli*, S. Capomaccio*, L. Leonardi*, L. Mechelli* and C. Brachelente*
*Department of Veterinary Medicine, University of Perugia, Italy

Introduction: Research in human medicine demonstrated that melanoma expresses great capacity to
evade immune system, even by reprogramming it to immunotolerance towards tumor cells. To date, few
studies have been performed on the role of immune system in canine melanocytic tumors. Aim of our study
is to describe canine melanocytic tumor immune microenvironment, focusing on the immunosuppressive
molecules FoxP3 (expressed mainly on Tregs), indoleamine 2,3-dioxygenase (IDO, an immunoregulatory
enzyme) and CTLA-4 (a key receptor for central and peripheral immune tolerance). IL2 expression was
also investigated, being implied both in survival and homeostasis of Tregs.
Materials and Methods: Fifty-five formalin-fixed and paraffin-embedded canine melanocytic tumors (25
oral melanomas; 20 cutaneous melanomas and 10 cutaneous melanocytomas) were retrospectively
selected and submitted for immunohistochemistry and real time PCR (qRT-PCR) to investigate FoxP3, IDO
and CTLA-4. Furthermore, qRT-PCR was performed to assess the expression of IL2.
Results: Immunohistochemical and qRT-PCR assays revealed that FoxP3, IDO and CTLA-4 are widely
expressed also in canine melanocytic tumors, particularly in malignant oral melanomas, confirming a
potential role of immunotolerance and immunosuppression in tumor microenvironment. On the other hand,
in cutaneous melanocytomas and melanomas with benign behavior, these molecules showed a lower
expression profile.
Conclusions: Our results suggest that mechanisms of immunotolerance and immunosuppression
mediated by FoxP3, IDO and CTLA-4 are active in canine melanocytic tumors, even though further studies
are recommended to better elucidate the pathways involved in depicting melanoma immune environment.
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Oral F – 3 Correlation Between the Number of Tumour Associated
Macrophages (TAMs) and Proliferative Activity in Canine Soft Tissue
Sarcomas
R. Finotello*, K. Whybrow†, G. Scarin ‡ and L. Ressel§
*Department of Small Animal Clinical Science , University of Liverpool, Uited Kingdom, †University of Liverpool,
United Kingdom, ‡University of Padova, Italy and §Department of Veterinary Pathology and Public Health, University
of Liverpool, United Kingdom

Introduction: Tumour-associated macrophages (TAMs) are considered important cell types forming the
tumour microenvironment, however their role in canine soft tissue sarcomas (CSTSs) remains poorly
understood. The aim of this study was to identify and characterise the prevalence of TAMs in CSTSs
through ionized calcium-binding adapter molecule 1 (Iba-1) immunohistochemistry.
Materials and Methods: CSTSs were retrieved from the Liverpool University archive and stained for Iba-1
and for additional markers (Vimentin, Desmin, Alpha Smooth Muscle Actin, S-100, Myoglobin, Factor VIII).
Histiocytic and haemangiosarcomas (Iba-1 or Factor VIII positive neoplastic cells respectively) were
excluded. CSTSs were graded according to Dennis et al 2011. Intratumoral Iba-1 positive, non-neoplastic
infiltrating cells (morphologically indicative of macrophages) were classified as TAMs and counted where
no necrosis or other inflammatory cells were evident. Associations between numbers of TAMs and grade
were investigated.
Results: Thirty-seven CSTSs were included: 6, 12 and 19 grade I, II and III respectively. TAMs were
evident in all CSTSs and ranged between 6% and 62% of the cells in the microscopic field. The number of
TAMs positively correlated with the CSTS Grade. When the components of the grade were analysed
separately (necrosis, differentiation, mitoses), TAMs were statistically correlated with mitoses only.
Conclusions: TAMs are involved tumour biology, however, the functions which allow these cells to help (or
counteract) the tumour to progress are not understood. The present finding suggest that TAMs are present
in higher numbers when CSTSs proliferation is the predominant feature that drives their grade.
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Oral F – 4 Histologic Markers of Malignancy and Tumor-Infiltrating
Lymphocytes in Feline Melanocytic Tumors
C. Brachelente*, S. Silvestri*, L. Mechelli*, M. Sforna*, E. Lepri* and I. Porcellato*
*Department of Veterinary Medicine, University of Perugia, Italy

Introduction: No prognostic classification systems exist for feline melanocytic tumors. Aim of our study
was to investigate the potential application of the histologic criteria used in the dog and to examine whether
tumor-infiltrating lymphocytes (TILs) are associated with histologic indicators of malignancy.
Materials and Methods: Thirty-three feline melanocytic tumors (15 cutaneous; 12 ocular; 6
mucosal/mucocutaneous) were evaluated for several histologic prognostic factors used in the dog. A
grading system for TILs was adopted, based on their density and distribution in tumors. Non-parametric
and Fisher exact tests were used for statistical analysis.
Results: Tumor location was significantly associated with junctional activity (P=0.002), pigmentation
(P=0.003), necrosis (P=0.002), and ulceration (P=0.008). Ocular melanomas had a lower mitotic count
compared to the other two classes of tumors, although the difference was not statistically significant. In our
case series, the majority of cutaneous tumors had histologic findings suggestive of malignancy. No
differences were noted in terms of density, distribution and grading of TILs between the tumors in the
different locations. However, TILs density was associated with nuclear atypia (P=0.029). In cutaneous
tumors, TILs grade showed a correlation with the mitotic count (ρ=0.55; P=0.031).
Conclusions: The adoption, in cats, of the histological factors used in dogs shows that feline melanocytic
tumors commonly display obvious histological characteristics of malignancy. TILs are associated with some
of these indicators of malignancy. The prognostic validity of the described histologic parameters and the
effective role of the immune response in the biological behavior of these tumors remain to be elucidated.
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Poster Flash 1 – 1 Cerebellar and Renal Dysplasia in Related Labrador
Retriever Dogs
P. Syrjä*, C. Forsman†, T.S. Jokinen‡, S. Tojkander§ and A. Muhle¶
*Veterinary Biosciences, Faculty of Veterinary Medicine, University of Helsinki, Finland, †Opaskoirakoulu, Helsinki,
‡Equine and Small Animal Medicine, Univeristy of Helsinki, Finland, §Veterinary Biosciences, University of Helsinki,
Finland and ¶Evidensia Finnoo, Finland

Introduction: Labrador retriever puppies from two litters of related parents showed neurological signs at 12
weeks of age. The puppies were bred for working purposes and an inherited disease was suspected,
therefore investigations regarding the pathogenesis and etiology were undertaken.
Materials and Methods: All puppies (n=16) underwent clinical and neurological examination, including
blood chemistry. Seven puppies (litter E n=3, litter F n=4) underwent MRI. Four puppies (litter F) were
euthanized, autopsied and skin fibroblasts were cultured. Immunohistochemistry for parvoviral,
paramyxoviral and Toxoplasma antigens, as well as PCR for canine herpes-, adeno- and parvovirus were
performed. Immunofluorescence for β-tubulin and actin was performed on fibroblasts.
Results: Clinical signs included intention tremor and bilaterally decreased menace response (E n=2, F
n=4). Three puppies had mildly elevated urinary SMDA, indicating early glomerular damage. All
symptomatic puppies displayed a small cerebellum on MRI, suggestive of cerebellar hypoplasia, dysplasia
or degeneration. In all autopsied puppies, flattened cortical gyri and sulci were evident macroscopically in
the cerebellar hemispheres. This corresponded to cerebellar cortical dysplasia, heterotopia of Purkinje cells
with disrupted molecular and granular cell layers histologically. Brachygnathia superior (3/4) and renal
lesions (4/4) including glomerular duplications, persistant fetal glomeruli and immature tubules were
present. An infectious agent was not detected; neither were differences in amount or structure of the
examined intermediate filaments in fibroblasts.
Conclusions: A clinicopathological phenotype of episodic ataxia, cerebellar and renal dysplasia affects the
Labrador retriever breed. The type of organs affected and histopathological findings suggest a disturbed
cell migration.
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Poster Flash 1 – 2 Pathomechanism Highlights of Leishmania
Associated Myopathy in Dog
F. Prisco*, D. De Biase*, G. Piegari*, F. Oriente†, I. Cimmino†, L.M. Pavone‡, M. Ruoppolo‡, M. Costanzo‡, S.
Pasquale§ and O. Paciello*
*Department of Veterinary Medicine and Animal Production, University Federico II of Naples, Italy, †Department of
Translational Medicine, University Federico II of Naples, Italy, ‡Department of Molecular Medicine and Medical
Biotechnology, University Federico II of Naples, Italy and §Veterinary Diagnostic Laboratory (Di.Lab.), Italy

Introduction: Inflammatory myopathy associated with Leishmania infection has been documented in dogs
and Syrian hamsters. Leishmania spp. should also be considered as a possible cause of human myositis.
The pathogenesis of this myopathy is still unclear but the latest evidence depicts an autoimmune etiology.
The aim of this study was to shed light on pathomechanisms underling Leishmania-associated myopathy in
dogs.
Materials and Methods: Fifty sera from dogs with leishmaniosis were grouped in 5 pools, purified and
tested with an indirect immunofluorescence (IIF) on muscle sections of 5 normal dogs, 3 normal sheep and
3 normal mice. Western blot (WB) analysis was performed using the same pools and normal muscle
protein extract to check the molecular weight of the unknown antigen. To identify the antigen, mass
spectrometry (MS) analysis was performed. As controls, 10 sera from normal dogs were pooled, purified
and processed in the same way.
Results: All pools from dogs with leishmaniosis showed an IIF sarcolemmal positivity up to a dilution of
1:10000 in all selected species, while no positivity was seen using sera from control dogs. WB showed a
band about 110 kDa considered to contain the target protein. MS revealed sarcoplasmic/endoplasmic
reticulum Ca2+-ATPase 1 (SERCA1) as major target protein in all selected species.
Conclusions: In conclusion, we identified SERCA1 as a possible autoantigen in Leishmania-associated
myositis in dog. Further investigations of this disorder may shed some light on pathomechanisms of
autoimmunity in inflammatory muscle disease.
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Poster Flash 1 – 3 Objective Post-Mortem Body Fat Evaluation in Cats
C. Ley*, A. Leijon*, T. Nyberg* and C. Ley†
*Department of Biomedical Sciences and Veterinary Public Health, Swedish University of Agricultural Sciences,
Sweden and †Department of Clinical Sciences, Swedish University of Agricultural Sciences, Sweden

Introduction: As obese pet animals are becoming more common, methods for body fat evaluation become
increasingly important. Amount of body fat is commonly subjectively evaluated at necropsy, however
developing methods for objective fat determination would help to correctly classify obesity. This study
aimed to evaluate if the weight of the fat in the falciform ligament may be useful for objective post-mortem
body fat evaluation in cats.
Materials and Methods: Twenty-three cats were examined at necropsy, and of those thirteen were
evaluated by whole-body multidetector computed tomography (MDCT) to determine total fat volumes (FV).
At necropsy, subcutaneous, intraabdominal, retroperitoneal and pericardial fat, and overall body condition
in regard to amount body fat were subjectively assessed. The weight of the falciform ligament (FaL) was
recorded. To allow comparison of fat measurements between cats of different sizes, total bone volumes
(BV) were calculated in MDCT images and the length of the right femur (FL) measured in all cats, either in
MDCT images and/or at necropsy, and ratios between fat and bone measurements were calculated.
Results: There was a significant correlation between FL in MDCT images and at necropsy (P<0.0005,
R2=98.8%), between FL and BV (P<0.0005, R2=86.1%), between FaL/BV and FV/BV ratios (P<0.0005,
R2=75.0%), and between the FaL/FL (FFR) and FV/BV ratios (P<0.0005, R2=70.5%). There was good
agreement between the FFR and overall body condition.
Conclusions: The results indicate that the FaL reflects the total body fat and that the FFR can be used to
objectively determine body condition in regard to fat.
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Poster Flash 1 - 4 Immunophenotype of Proliferative Inflammatory
Atrophy (PIA) in the Canine Prostate
M. Story*, C.E. Fonseca-Alves†, B.W. Stringer‡, R. Straw§, A.M. De Marzo¶, R. Laufer-Amorim† and C. Palmieri±
*School of Veterinary Science, The University of Queensland, Queensland, Australia, †School of Veterinary Medicine
and Animal Science, Universidade Estadual Paulista (UNESP), Brazil, ‡QIMR Berghofer Medical Research Institute,
Queensland, Australia, §Brisbane Veterinary Specialist Centre, Queensland, Australia, ¶School of Medicine, Johns
Hopkins University, USA and ±School of Veterinary Science, The University of Queensland, Queensland Australia

Introduction: Chronic prostatitis in men is often associated with atrophic epithelium that exhibits
unexpected increase in proliferation and low apoptotic rate. These lesions have been defined as
proliferative inflammatory atrophy (PIA) and represent potential precursors of prostatic carcinoma (PC).
Materials and Methods: On HE-stained slides, PIA lesions were detected in 21 out of 74 canine prostatic
samples (15.54%) and specifically in 10 out of 30 cases of Benign Prostatic Hyperplasia (BPH), 8 out of 34
PCs, and 3 out of 10 mixed lesions (BPH + PC). Immunohistochemistry was performed in order to evaluate
the expression of selected markers (CK5, CK14, CK8/18, AR, Bcl-2, Ki67, p27 and p63) in PIA lesions.
Results: These lesions showed two cell types; basal cells staining positive for p63 and atrophic secretorytype cells lacking p63 expression. All lesions showed high levels of Bcl-2, high proliferation index (Ki67)
and decreased expression of p27. Consistent with partial secretory cell differentiation, the luminal cells
showed weak to moderate multifocal staining for androgen receptor. Consistent with an intermediate
phenotype, multifocal luminal cells expressed CK5 and rarely CK14, while 100% of these cells were
strongly positive for CK8/18.
Conclusions: Our results confirm that PIA lesions in dogs are morphologically and immunophenotypically
highly similar to lesions in humans and many of the atrophic epithelial luminal cells in PIA are candidates
for intermediate cells (cells with a phenotype intermediate between normal basal and luminal cells). Further
investigations are required to analyse the potential association between PIA occurrence and risk of prostate
cancer.
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Poster Flash 1 – 5 Mast Cells in Canine Normal, Hyperplastic and
Neoplastic Prostate Tissues
S.V.P. Defourny*, M. Romanucci*, V. Grieco†, G.R. Quaglione‡, C. Santolini* and L. Della Salda*
*Faculty of Veterinary Medicine, University of Teramo, Italy, †Department of Veterinary Medicine, University of Milan,
Italy and ‡U.O.C. Anatomia Patologica, Hospital G Mazzini, Teramo, Italy

Introduction: Mast cells (MCs) are involved in angiogenesis, tissue remodelling and immunomodulation in
cancer, by synthesizing potent angiogenic cytokines, although their exact role is controversial. Reactive
stroma is associated with human prostate cancer progression. No information is available for canine
prostate tissues. The aim of this study was to evaluate MCs distribution, Tryptase and c-Kit expression in 6
normal, 15 hyperplastic and 8 carcinomatous canine prostate tissues.
Materials and Methods: All samples were stained with HE, Toluidine Blue and immunohistochemistry for
Tryptase, c-Kit (CD 117). Mast Cell Density (MCD) was quantified by the hot-spot method, selecting three
intraglandular/intratumoral and periglandular/peritumoral fields in areas with highest MCD. MCs were
counted at 200X magnification (0.785 mm2 microscope field area). Statistical analysis was performed using
GraphPad.
Results: MCD was significantly increased in periglandular/peritumoral areas (Normal 6.11+/-1.55;
Hyperplasia 4.84+/-0.8; Carcinoma 9.37+/-1.89) when compared with intraglandular/intratumoral areas
(Normal 2.22+/-0.98; Hyperplasia 2.82+/-0.6; Carcinoma 1.91+/-0.8) in all groups (P=0.03). Strong
correlation (r= 0.75 P= 0.03) with c-Kit expression was observed in neoplastic samples, whereas positive
correlation between Tryptase and c-Kit expression (r= 0.64 P= 0.01) was observed at the
periglandular/peritumoral zone in hyperplastic samples.
Conclusions: Our data confirm the importance of c-Kit receptor in regulating MCs survival. Predominant
MCs location in periglandular/peritumoral areas was similar to humans, particularly in prostate carcinomas,
suggesting that neoplastic cells can produce substances attracting MCs to the tumour microenvironment,
where they can exert proangiogenic activity. MCs can be suggested to play important roles in
neoangiogenesis and tumour growth in canine prostate cancer.
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Poster Flash 2 – 1 Large Calcified and Osteolytic Mass on the Distal
Limb – What Else if not a Tumour?
C.A. Bertram*, M. Burger†, J. Zentek‡ and A.D. Gruber*
*Department of Veterinary Medicine at the Freie Universitaet Berlin, Institute of Veterinary Pathology, Germany,
†Small Animal Surgery Dreilinden, Germany and ‡Department of Veterinary Medicine at the Freie Universitaet Berlin,
Institute of Animal Nutrition, Germany

Introduction: A tumour-like mass on the left, distal forelimb of a dachshund cross had developed over
several months causing progressive lameness. Computed tomography revealed a 3.7 x 3.1 x 2.7 cm,
radiodense, osteolytic mass around the fifth metacarpophalangeal joint suggestive of osteosarcoma.
Histopathology of the resected digit, however, failed to reveal neoplasia but lesions consistent with calcium
pyrophosphate crystal deposition disease (CPDD). Here, we describe characteristics of this rare entity also
termed pseudogout and how to differentiate it from relevant differential diagnoses.
Materials and Methods: Routine histopathology including several special stains and examination under
polarised light as well as atomic absorption spectrometry and photometry were performed to characterise
the lesion and its chemical nature.
Results: Grossly, periarticular, multinodular chalky deposits with multifocal invasion of bone were
observed. The joint cavity and articular cartilage were unaffected. Histopathology revealed pale brown,
rectangular to needle-shaped crystals which were von-Kossa positive and positively birefringent consistent
with calcium pyrophosphate dihydrate. Crystal nodules were separated by histiocytic cells and fibrous
septa. Chemical analysis of the formalin-fixed and partially decalcified tissue revealed 650 mg/g crude ash,
211 mg/g calcium, 159 mg/g phosphorus and a calcium to phosphorus ratio of 1:0.75. Distinct differences
to other crystal deposition diseases are described.
Conclusions: Albeit CPDD occurs only rarely in dogs, this entity should be considered a valid differential
diagnosis to calcinosis circumscripta, articular gout, osteosarcoma, callus formation, inflammatory and
other bone disorders. Histological patterns, the distinct shape of the crystals, birefringence and the
chemical composition are helpful for differentiation.
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Poster Flash 2 – 2 Comparative Study Betwen Lesions Inflicted by
Bear and Wolf
L. Dumitru*, A. Stoian*, D. Ionescu†, G. Dutu* and E. Ciobotaru*
*Anatomic pathology, University of Agronomic Sciences and Veterinary Medicine of Bucharest, Bucharest and
†Forest management, Forest management, Arges

Introduction: The brown bear (Ursus arctos) and the wolf (Canis lupus) are species represented by large
and genetically diverse populations in Romania. This study was conducted to differentiate the attack
wounds which correspond to the aforementioned species.
Materials and Methods: Three categories of domestic animals were analyzed: animals killed by bears
(nine cattle, two sheep, five chickens, four pigs, four rabbits), animals that survived bear attack (one cow,
one sheep, one horse) and animals killed by wolf attack (18 sheep). Indirect methods of identification of
species were used: biological samples, pictures, interviews of owners and rangers, pathological
examination of animals.
Results: Bear attack is specifically represented by starting with forelimb grasp. The bite wounds follow and
have the role of destroying soft tissue and crushing hard tissue. The characteristic injuries made by bear
are linear and parallel wounds (one to five lines corresponding to claws, commonly three lines). Bites lead
to massive tissue loss and fractures. Dental marks are infrequent and less obvious than they appear in wolf
attack. Wolf attack is represented by bite wounds. Canine teeth perforations were at distances between 3
and 5.5 cm. Both species do not have the purpose to kill the pray, death resulting from traumatic
or hemorrhagic shock.
Conclusions: Lesions produced by bears are observed on cervical region, dorsal and upper hindquarters.
Soft tissue lesions are often associated with fractures. Lesions produced by wolves are on cervical region
and limbs; fractures rarely occurred. Lesions produced by bears are more destructive compared to those
inflicted by wolves.
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Poster Flash 2 – 3 Outbreak of Congenital Joint Laxity and Dwarfism
(CJLD)
A. Shokrai*
*Department of Pathology and Wildlife Diseases, National Veterinary Institute (SVA), Sweden

Introduction: In recent years, outbreaks of dwarfism with leg abnormalities have been reported in Swedish
cattle herds. In other countries this condition is reported in pregnant cows that give birth after grazing
pasture during severe drought or fed diets based on only poor-quality roughage (e.g. silage or hay).
Materials and Methods: In a well-managed suckler herd, a group of 12 pregnant heifers began giving birth
during the spring. Seven calves were born with short stature and weak joints. They were alert but had
difficulties walking as well as standing up and suckling. An 18-day-old male calf was euthanized and sent to
the National Veterinary Institute of Sweden (SVA) for necropsy.
Results: The calf’s limbs were disproportionally short with wide femoral and humeral epiphyses. The head
of the calf was larger than normal, and the mandibula was shorter (brachygnathia). No other anomalies or
malformations were found. Histologically, there were disturbances in endochondral ossification consistent
with chondrodysplasia.
Conclusions: The etiology of chondrodysplasia varies. Inherited chondrodysplasias are well-described in
certain breeds, but they present as sporadic cases. Newborn calves with chondrodysplasia caused by
infection, e.g. Schmallenberg virus, usually display several other malformations simultaneously that were
not observed in this case. If pregnant cows graze poor pasture or are fed low-quality roughage during
midgestation there is an increased risk of fetal chondrodysplasia. In recent years some regions of Sweden
have had adverse weather conditions for harvesting roughage, resulting in low-quality silage.
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Poster Flash 2 – 4 Hypoplastic Right Heart-Like Syndrome in Four
Littermate Puppies
E. Lepri*, D. Caivano*, A. Troisi*, M. Sforna*, I. Porcellato* and C. Brachelente*
*Veterinary Medicine, University of Perugia, Italy

Introduction: The actual incidence of congenital heart disease (CHD) in dogs is unknown, but is believed
to be underestimated as postmortem examination is not always performed on dead fetuses or puppies. We
describe a fatal CHD in 4 puppies, suspected following prenatal ultrasound investigation and confirmed at
necropsy.
Materials and Methods: A 5-year-old pregnant Newfoundland bitch underwent ultrasound examination
that showed multiple cardiac malformations in 3 puppies; 4 out of 11 puppies died shortly after birth and
were submitted to necropsy.
Results: All puppies had a moderately to severely enlarged right atrium with large atrial septal defect;
atrioventricular ostium was small and delimited by a whitish tissue in which no leaflets were present; the
right ventricle had thickened free wall and narrowed lumen. In one case the right ventricle was enlarged by
a large thrombus. The pulmonary valve was stenotic with post-stenotic dilation of pulmonary common trunk
in 2 puppies; in one puppy the right atrium contained a loosely attached thrombus. Histologically, the right
atrioventricular ostium was composed of loose connective tissue with myxoid extracellular matrix. The final
pathological diagnosis was tricuspid hypoplasia.
Conclusions: The combination of tricuspid hypoplasia, present in all cases, with reduced right ventricle
and pulmonary stenosis (2 cases) resembles human “hypoplastic right-heart syndrome”, a rare, cyanotic
CHD caused by the underdevelopment of the right-sided heart structures, commonly associated with atrial
septal defects. Use of intrauterine ultrasound can allow identification of rare CHD and stimulate postmortem confirmation; this could improve the knowledge of canine CHD.
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Poster Flash 2 – 5 Evaluation of Skin Lesions of the Eastern Gray
Squirrel (Sciurus Carolinensis) in Forensic Pathology
F.E. Scaglione *, P. Pregel *, S. Bertolino †, L. Gabba *, A. Sereno *, R. Evangelista *, L. Starvaggi Cucuzza *, A.
Peano *, F.T. Cannizzo* and E. Bollo*
*Department of Veterinary Sciences, University of Turin, Italy and †Department of Life Sciences and Systems Biology,
University of Turin, Italy

Introduction: One of the most challenging tasks of forensic pathology is to determine the post-mortem
interval (PMI); for this aim various methods have been proposed. To date only few studies, especially in
veterinary medicine, relate to the post-mortem changes in the skin. Aim of this study was to evaluate the
post-mortem skin changes (fungal growth and bacterial colonization) in Eastern gray squirrels (Sciurus
carolinensis).
Materials and Methods: The histopathological alterations of the skin of 5 Eastern gray squirrels, obtained
from a regional containment program, were evaluated. Animals were stored at constant temperature (26°C)
and humidity (80%), and skin was sampled at 5, 51 and 111 hours after death. For each sample,
hematoxylin-eosin, PAS and Grocott stains were performed, and the presence of crusts, inflammatory
infiltration, hyphae, fungal elements and bacteria were evaluated by two independent double blinded
operators, using a semi-quantitative scale from 0 to 3.
Results: Histological examination showed the growth of hyphae and fungal elements and an increase of
bacterial colonies at 111 hours after death. The hyphae may belong to soil keratinophilic fungi, which are
commensal organisms in healthy individuals and are normally unable to cause disease in living organisms.
Conclusions: The detection of skin changes, including an effective fungal growth, from111 hours after
death can be considered a relevant finding in forensic pathology, and may have practical implications in
determining the PMI.
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Poster Flash 3 – 1 Expression of MMP-9 and TIMP-2 in Feline Diffuse
Iris Melanoma: Correlation with Histological Grade and Mitotic Index
L. Nordio*, V. Stornelli† and C. Giudice*
*Università degli Studi di Milano, Italia and †Private veterinary practitioner, Italy

Introduction: Feline diffuse iris melanoma (FDIM) is the most common feline primary intraocular
neoplasm. It is a slowly progressive malignant tumor, representing a possible model of human iris
melanoma. In cats, histological grade and mitotic index (MI) are considered predictor of survival. Matrix
MetalloProteinase-9 (MMP-9) is an endopeptidase able to digest the extracellular matrix and is involved in
tumor invasion. Its specific inhibitor is Tissue Inhibitor of MetalloProteinases-2 (TIMP-2).
The present study investigates the correlation between MMP-9/TIMP-2 expression and histological grade
and MI.
Materials and Methods: Sixty-one FDIM were graded on light microscopy (grade I n=22, grade II n=20,
grade III n=19) and MI was calculated. Immunohistochemical staining was performed using monoclonal
anti-MMP-9 and anti-TIMP-2 antibodies and semi-quantitatively scored. Results were compared by MannWhitney U test.
Results: MMP-9 was expressed in 59.1% grade I FDIM, 90.0% grade II and 80.0% grade III. TIMP2 immunolabelled 59.1% grade I, 80.0% grade II and 73.7% grade III FDIM. MMP-9 was expressed in
71.4% of FDIM with MI≤7 and 92.3% of FDIM with MI>7. TIMP-2 was detected in 67.3% of cases with
MI≤7 and 76.9% of cases with MI>7. MMP-9 and TIMP-2 expression differed significantly between grade I
and the other two grades. TIMP-2 expression was correlated with MMP-9 expression in grade I and III
tumors. Intense MMP-9. but not TIMP-2, was significantly associated with high MI.
Conclusions: In FDIM intense immunohistochemical expression of MMP-9 correlated with known
histological parameters of aggressiveness, specifically histological grade and mitotic index.
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Poster Flash 3 – 2 Detection of Ki67 and E-Cadherin in Canine
Mammary Tumors by Immunocytochemistry and
Immunohistochemistry
I. Dolka*, A. Wojtkowska†, M. Czopowicz‡, A. Gruk-Jurka†, P. Jurka† and R. Sapierzyński*
*Department of Pathology and Veterinary Diagnostics, Warsaw University of Life Sciences (WULS-SGGW), Faculty
of Veterinary Medicine, Poland, †Department of Small Animal Diseases with Clinic, Warsaw University of Life
Sciences (WULS-SGGW), Faculty of Veterinary Medicine, Poland and ‡Laboratory of Veterinary Epidemiology and
Economics, Warsaw University of Life Sciences (WULS-SGGW), Faculty of Veterinary Medicine, Poland

Introduction: The proliferation marker Ki67 has been proven to have a prognostic value in several
cancers. E-cadherin plays a role in cellular adhesion; loss of this function has been associated with cancer
invasion and metastasis. Aim of study was to compare Ki67 and E-cadherin expression in cytological
samples of canine mammary tumors versus histopathology, clinicopathological variables and prognosis.
Materials and Methods: Thirty canine mammary tumors diagnosed cytologically and histopathologically
were analysed by immunohistochemistry (IHC) and immunocytochemistry (ICC) for Ki67 and E-cadherin.
Results: Histological diagnoses included 7 benign tumors, 1 non-neoplastic lesion and 22 malignant
tumors. In IHC and ICC the median values of Ki-67 were 9.2% (mean 16.2%) and 23.6% (mean 26.2%),
respectively. Ki67 expression in IHC was significantly lower than in ICC. Ki67 IHC-expression was
significantly associated with tumor behavior, histological type, grade and patient outcome. Ki67 ICCexpression was significantly associated with tumor grade and cancer-related mortality. E-cadherin
expression was detected by IHC and ICC in 28% and 23% cases, respectively. There were no significant
association between E-cadherin expression and clinicopathological variables. E-cadherin expression by
IHC was not significantly different from ICC. Low or lack of E-cadherin ICC-expression was correlated with
worse outcome.
Conclusions: These preliminary results indicate that the immunocytochemistry for Ki67 and E-cadherin
may be useful as diagnostic and prognostic tool. Further work involving a larger number of cases is
ongoing. Funded by National Science Centre Poland DEC-2017/01/X/NZ5/01430; KNOW (Leading
National Research Centre) Scientific Consortium “Healthy Animal-Safe Food” decision of Ministry of
Science and Higher Education No.05-1/KNOW2/2015.
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Poster Flash 3 – 3 Uterine and Ovarian Tumours in Queens Presented
with Mammary Masses
H. Vilhena*, A. Canadas†, S. Miranda‡, A.C. Figueira§, M.I. Fonseca¶, H. Craveiro±, R. Payan-Carreira¥, P. DiasPereira∆ and M.A. Pires
*Department of Veterinary Medicine, Baixo Vouga Veterinary Hospital / CECAV. , Centre for Investigation Vasco da
Gama (CIVG), Vasco da Gama University School, Baixo Vouga Veterinary Hospital, EN1, 355,, Portugal, †Patologia
e Imunologia Molecular, Institute for the Biomedical Sciences Abel Salazar, Porto University (ICBAS-UP), , Portugal,
‡CECAV, Baixo Vouga Veterinary Hospital, EN1, 355, Portugal, §Veterinary Medicine/IPATIMUP, Center for
Investigation Vasco da Gama (CIVG), Av. José R. Sousa Fernandes, 197 , Portugal, ¶Veterinary Hospital of Berna,
Av. de Berna 35A, Portugal, ±Department of Veterinary Medicine, Baixo Vouga Veterinary Hospital , Centre for
Investigation Vasco da Gama (CIVG), Vasco da Gama University School, Baixo Vouga Veterinary Hospital, EN1,
355,, Portugal, ¥ECAV/ Zootecny/CECAV, University of Trás-os-Montes and Alto Douro, Portugal, ∆Patologia e
Imunologia Molecular, Institute for the Biomedical Sciences Abel Salazar, Porto University (ICBAS-UP), Rua de
Jorge Viterbo, 228, Portugal and ECAV/Veterinary Sciences/CECAV, University of Trás-os-Montes and Alto Douro,
Portugal

Introduction: Mammary tumours are among the most frequent neoplasias in queens, while ovarian and
uterine tumours are considered rare in felines. Nonetheless, recent studies suggest that feline endometrial
adenocarcinomas might be more frequent than previously considered. Synchronous and metachronous
mammary and uterine and/or ovarian tumours are frequent in human medicine, but rarely reported in cats.
The aim of this study was to evaluate, by histopathology, presence of uterine and ovarian tumours in nonspayed queens presented with mammary masses.
Materials and Methods: Fifty non-spayed female cats presented due to the presence of mammary gland
masses, which had simultaneous mastectomy and ovariohysterectomy, were included in the study.
Results: Thirty-seven queens (74%) presented with malignant mammary tumours, including tubulopapillary
(n=17), solid (n=14), cribriform (n=4) and mucinous (n=1) adenocarcinomas, and carcinosarcoma (n=1). Of
these, 13 cats (35%) presented with malignant tumours in the genital tract, including papillary serous (n=6),
clear cell (n=2) and in situ (n=3) endometrial adenocarcinomas, and uterine (n=1) and ovarian (n=1)
metastasis of mammary carcinomas. Eight out of the 13 queens (61.5%) with benign mammary lesions,
including mammary fibroadenomatosis (n=5), cysts (n=5) and hyperplasia (n=3) presented with malignant
uterine neoplasias, namely papillary serous (n=4), clear cell (n=1) and in situ (n=2) endometrial
adenocarcinomas, and leiomyosarcoma (n=1).
Conclusions: Our results suggest that synchronous mammary and uterine tumours might be frequent in
queens. The lack of anatomopathological evaluation of ovariohysterectomy surgical specimens may
contribute to the under diagnosis of these tumours and the reproductive system of cats with mammary
masses should be always evaluated.
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Poster Flash 3 – 4 Agreement Between Cytology and Histology in the
Diagnosis of Sentinel Lymph Node Metastasis in Canine Cutaneous
Mast Cell Tumors: Preliminary Results
C. Pigoli*, M. Caniatti*, C. Giudice*, V. Grieco*, R. Ferrari*, M. Manfredi* and M. Gambini*
*Dipartimento di Medicina Veterinaria, Università degli Studi di Milano, Italy

Introduction: In canine cutaneous mast cell tumors (ccMCTs), metastasis to regional lymph node (LN) has
been correlated with a reduced clinical outcome. Published classification systems for either histologic or
cytologic evaluation of ccMCT LN metastasis have been questioned due to false negative and false positive
results. Moreover, the first draining LN (i.e., sentinel lymph node, SLN) does not always correspond to the
regional one. Lymphoscintigraphy is used to overcome this problem.
Our aim was to compare the agreement between cytology and histology in the diagnosis of SLN metastasis
in ccMCTs.
Materials and Methods: Cytological and histological specimens of SLNs obtained from dogs enrolled in a
prospective ongoing clinical study using preoperative lymphoscintigraphy and intraoperative gamma probe
detection were blindly evaluated. A modified version of published schemes for both cytologic and histologic
assessment of ccMCT LN metastasis was applied. Consistency of morphologic features between mast
cells from SLN and primary tumor mass was additionally evaluated.
Results: Fourteen SLNs from 7 dogs, with a total of 9 ccMCTs, were included in the study. Cytology and
histology results completely agreed in 78.57% of cases (11/14), and were in disagreement in 21.43% (3/14)
of cases.
Conclusions: To our knowledge, this is the first study that prospectively evaluates the agreement between
cytology and histology in diagnosing SLN metastasis of ccMCTs. Despite the high agreement observed,
our results and the lack of a gold standard test demonstrate that cytology and histology are complementary
techniques that should be combined for a more precise evaluation of SLN metastasis of ccMCTs.
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Poster Flash 3 – 5 Evaluation of Tumour-Infiltrating Macrophages and
Eosinophils in Canine Cutaneous Mast Cell Tumours
G. C. Huete*, K. G. Cadrobbi*, C. N. Barra†, L. H. Pulz‡, A. T. Nishiya§, S.H. Freitas* and R. F. Strefezzi*
*Departamento de Medicina Veterinária, Faculdade de Zootecnia e Engenharia de Alimentos, Universidade de São
Paulo, Brazil, †Departamento de Medicina Veterinária, Faculdade de Medicina Veterinária e Zootecnia, Universidade
de São Paulo, Brazil, ‡Departamento de Patologia, Faculdade de Medicina Veterinária e Zootecnia, Universidade de
São Paulo, Brazil and §Universidade Anhembi Morumbi, Brazil

Introduction: Tumour-associated leukocytes influence the biological behaviour of several types of cancer.
T, B and NK lymphocytes, macrophages and eosinophils are the main cells involved. Tumour-associated
macrophages have been associated with poor prognosis and the number of intratumoral eosinophils
presented variable results as prognostic markers. The purpose of the present study was to quantify
intratumoral macrophages and eosinophils in canine cutaneous mast cell tumours (MCTs) and to
investigate their value as prognostic markers for this disease.
Materials and Methods: Thirty cases of canine cutaneous MCTs, with no previous anti-inflammatory or
antineoplastic chemotherapies, were examined with respect to eosinophil infiltration in histological sections.
Immunohistochemical analysis using an anti-CD68 antibody was performed for intratumoral macrophage
quantitation. Infiltrates were evaluated in 5 HPFs selected from hot-spot areas. Results were compared
with histopathologic grades, disease-related mortality and post-surgical survival.
Results: CD68 immunostaining was positive in 73.3% of the cases. The majority of the MCTs showed low
quantities of macrophages, which were sparsely distributed. Eosinophils were present in all cases (range 2
to 236 cells/HPF). There was no association between histopathologic grades and eosinophilic and
macrophagic infiltration. Cell infiltrates were not efficient indicators for disease-related mortality, nor postsurgical survival.
Conclusions: Macrophages and eosinophils can exert paradoxical effects in the stroma of MCTs,
favouring or antagonising tumour progression, thus not being prognostically significant. Complimentary
studies involving subtyping of intratumoral macrophages, as well as the evaluation of infiltrates in the
peritumoral area, are needed to clarify the role of tumour-associated leukocytes in canine cutaneous MCTs.
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Poster Flash 3 – 6 Do Age, Sex and Neutering Status Affect
Proliferation Rates in Canine Neoplasms?
T.C. Firsching*, K. Dietert* and A.D. Gruber*
*Department of Veterinary Pathology, Freie Universitaet Berlin, Germany

Introduction: Proliferation rate is a key parameter in veterinary oncology to assess malignancy, and in
particular tumour grades. In human oncology, several studies have indicated age-dependent effects on
tumour proliferation rates. Here, we hypothesized that age, sex or neutering status may affect the
proliferation rate of select canine tumours.
Materials and Methods: 164 specimens of common canine neoplasms including trichoblastomas (n = 41),
Leydig cell tumors (n = 48), canine cutaneous soft tissue sarcomas (n = 37) and hepatoid gland adenomas
(n = 38) were subdivided into two groups of ≤ 8 and ≥ 12 years of age. Other tumour characteristics were
similar between the two groups, e.g., tumour size and degree of differentiation. Mitotic indices (MI) were
quantified by digital image analysis, using a specific nuclear quantification software, from scanned tissues
immunohistochemically stained for Ki67.
Results: Results: MI of three out of the four tumour types were similar between the two age groups.
However, in hepatoid gland adenomas, MI was significantly higher in older dogs (mean 4.1% +/- 3.3 SD)
when compared to younger dogs (mean 2.5% +/- 2.2 SD). Sex and neutering status had no effects.
Conclusions: Our data suggest that age may affect MI in some but not all canine neoplasms, as observed
in human medicine. As a consequence, estimation of MI for assessing malignancy or tumour grade may
have to be corrected for age. Clearly, similar studies are now imperative for other tumour types where MI is
relevant, such as melanoma and mast cell tumours.
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Poster Flash 3 – 7 Detection and Localization of Chemoresistance
Markers PGP and BCRP: Immunocytochemistry on Canine Mammary
Cancer Cell Lines
M. Levi*, R. De Maria†, R. Salaroli*, M. Forni*, C. Bernardini*, F. Parenti*, L.V. Muscatello*, C. Benazzi*, B.
Brunetti* and G. Sarli*
*Department of Veterinary Medical Sciences, University of Bologna, Italy and †Department of Veterinary Medicine,
Animal Pathology, University of Turin, Italy

Introduction: Multidrug resistance of mammary neoplastic cells is frequently attributed to the expression of
P-glycoprotein (PGP) and Breast Cancer Resistance Protein (BCRP) transmembrane-efflux pumps.
Immunocytochemistry (ICC) could be a valuable technique for assessing PGP and BCRP expression,
because it reflects the subcellular localization of these pumps.
Materials and Methods: Specificity of PGP (clone C494) and BCRP (clone BXP21) antibodies in canine
tissues was assessed by western blot (WB). Five canine mammary cancer (CMC) cell lines (CYP-P, CYPM, U27, LILLY, CTB) were cultured in basic conditions and formalin-fixed paraffin-embedded pellets were
obtained. ICC for PGP and BCRP was performed on pellets. The percentage of labelled cells and the
localization of labelling was evaluated semi-quantitatively. According to the literature, tumours are positive
when >20% and >10% of cells are labelled for PGP and BCRP, respectively.
Results: WB proved that the employed antibodies are specific for detecting canine PGP and BCRP,
generating a specific band close to the expected molecular weight of 142kDa and 72kDa, respectively. ICC
on pellets evidenced that all CMC cell lines had a high number of cells showing membranous labelling for
PGP and BCRP, ranging from 30 to 100% and 30 to 70%, respectively.
Conclusions: ICC evaluation of PGP and BCRP on CMC cell lines in pellets allows identification of the
percentage of labelled cells and the subcellular localization of these pumps. In all cell lines a high number
of CMC cells express these markers at the cell membrane, suggesting that CMCs can often bear
chemoresistance.
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Poster Flash 4 – 1 Resumeq: a Novel Way of Monitoring Equine
Diseases via the Centralization of Necropsy Data
J. Tapprest*, N. Foucher*, M. Linster*, J. Amat†, E. Laloy‡, N. Cordonnier‡ and P. Hendrikx†
*Laboratory for Equine Diseases, French Agency for Food, Environmental and Occupational Health and Safety
(Anses), France, †Coordination and support unit for surveillance, French Agency for Food, Environmental and
Occupational Health and Safety (Anses), France and ‡Department of Pathology, Ecole nationale vétérinaire d'Alfort,
France

Introduction: The French surveillance network of equine mortality causes (Resumeq) was created in 2015
for the qualitative surveillance of equine mortality through the centralization of necropsy data in a national
database and their overall epidemiological analysis. Its objectives are the qualification of the causes of
equine mortality, the monitoring of their evolution over time and space and the early detection of emerging
diseases.
Materials and Methods: Resumeq is an event-based surveillance system that involves a diversity of
actors and structures. An institutional organization has been defined that includes a steering committee, a
scientific and technical support committee and a coordination unit. Several specific tools have been
developed such as standardized necropsy protocols, a thesaurus for the anatomo-pathological terms and
the causes of equine death; and an interactive web application for the visualization of data analysis by the
contributors.
Results: The four French veterinary schools, sixteen veterinary laboratories and nine veterinary clinics
already contribute to the production and centralization of standardized data. To date, around 1000 cases
have been collected. They are mainly located in the West part of France; the geographical coverage is
gradually improving. Data analysis allows the ranking of the main causes of death and the identification of
particularly threatening causes of death at a local, regional and national level.
Conclusions: These first results demonstrate the feasibility and interest of this surveillance at a national
level. Moreover, this surveillance could take an international dimension if several countries decided to
evaluate their necropsy data jointly.
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Poster Flash 4 – 2 Blastocystis in Swiss Pigs
T. Sydler*, F. Grimm†, G. Rosato*, S. Polster*, M. Hilbe*, S. Klausmann‡, D. Hadorn§ and W. Basso¶
*Institute of Veterinary Pathology, Vetsuisse Faculty Zuerich, Switzerland, †Institute of Parasitology, Vetsuisse Faculty
Zuerich, Switzerland, ‡SUISAG SGD Zuerich, Switzerland, §Federal Food Safety and Veterinary Office, Bern,
Switzerland and ¶Institute of Parasitology, Vetsuisse Faculty Bern, Switzerland

Introduction: Blastocystis, a worldwide distributed enteric eukaryotic parasite of humans, pigs and other
animal species may be involved in diarrhoeal disease.
Materials and Methods: By histopathology and semiquantitative coproscopical analysis, high amounts of
Blastocystis were incidentally detected in piglets with diarrhoea and confirmed rotavirus infection (PCR on
faeces) in a Swiss farm (Farm 1). Subsequently, necropsied pigs were systematically analysed for
Blastocystis by the Sodium acetate-Acetic acid Formalin-Concentration (SAFC) method, independently of
age and diarrhoea status, to obtain data on the prevalence of Blastocystis infection in Swiss pigs.
Faeces of 155 pigs (65 suckling piglets, 57 weaned piglets, 32 fattening pigs and 7 adults) from 104 farms
were investigated. Besides, faecal samples of 14 animals from Farm 1 were additionally analysed by PCR
(18S rRNA) followed by direct sequencing, in order to recognise the Blastocystis subtypes present in the
farm.
Results: The prevalence of Blastocystis infection at animal level was 35% and at farm level 39%.
Prevalence in suckling pigs was 12%, in weaned pigs 55%, in fattening pigs 52% and in adults 43%. In
Farm 1, Blastocystis was detected by SAFC in 0/2 sows, 2/7 suckling and 6/6 weaning piglets. Half of the
positive animals had diarrhoea. By PCR/sequencing, two subtypes were detected: ST2 in one suckling and
ST5 in one weaning piglet. The remaining animals had mixed infections.
Conclusions: In Swiss pigs the prevalence of Blastocystis seems to be high. First studies on genetic
characterisation revealed the presence of at least two zoonotic Blastocystis subtypes and mixed infections.
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Poster Flash 4 – 3 Changes in The Expression of Inflammation- And
Oxidative Stress-Associated Genes in the Experimental Colitis in
Domestic Pig
K. Wasowicz*, P. Podlasz*, M. Chmielewska*, A. Jakimiuk* and J. Szarek*
*Department of Pathophysiology, Forensic Veterinary Medicine and Administration, University of Warmia and Mazury,
Poland

Introduction: Despite extensive studies, the pathogenesis of gastrointestinal inflammation like Crohn’s
disease and ulcerative colitis, is obscure. Data suggest some involvement of the inflammation-associated
oxidative stress. Further studies need suitable models, and the porcine alimentary tract is very convenient
due to its similarity to the human one. Experimental infection with Brachyspira hyodysenteriae and resulting
haemorrhagic/ulcerative/necrotic colitis was used as a model to study changes in the expression of some
interleukins (IL-1B, TNFalfa, IL-10, TGFbeta) and superoxide dismutases, responsible for protection from
inflammation-associated oxidative stress.
Materials and Methods: 12 gilts (body weight of 50 kg) were used. 6 animals were experimentally infected
with a B. hyodysenteriae culture. 6 animals were used as a control group. After a full-blown disease
developed, animals, both experimental and control, were sacrificed and samples of the ascending colon
were taken. Mucosa and submucosa were separated from muscular membrane and the total RNA was
isolated. Real Time PCR was used to study the level of expression of IL-1B, TNFalfa, IL-10, TGFbeta and
three superoxide dismutases (SOD1, SOD2, SOD3). GAPDG gene was used as a reference.
Results: IL-1B expression level raised dramatically both in mucosa/submucosa and muscular membrane,
while TNFalpha expression dropped dramatically in mucosa/submucosa. IL-10 and TGFbeta expression
levels raised dramatically only in muscular membrane. Expression levels of superoxide dismutases raised
significantly only in muscular membrane, with SOD2 and SOD3 expression rising dramatically.
Conclusions: The results showed the influence of inflammation (associated with changes in the interleukin
expression levels) on the expression of superoxide dismutases.
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Poster Flash 4 – 4 Cystitis Glandularis (Intestinal Type) in Bovine:
Pathological and Immunohistochemical Characterization
M. Taulescu*, r. Marica*, i. Amorim†, c. Lelescu‡, v. Balteanu§, s. Roperto¶, p. Roccabianca± and c. Catoi*
*Veterinary Pathology, University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary Medicine,
Romania, †Pathology and Molecular Immunology, Institute of Biomedical Sciences Abel Salazar (ICBAS),
PORTUGAL, ‡Veterinary Surgery, University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary
Medicine, Romania, §Institute of Life Sciences, University of Agricultural Sciences and Veterinary Medicine, Faculty
of Veterinary Medicine, Romania, ¶Biology, Naples University “Federico II”, Italy and ±Veterinary Sciences and Public
Health (DiVet), University of Milan , Italy

Introduction: Cystitis glandularis (CG) is a metaplastic transformation described in urinary bladder (UB)
transitional epithelium. Based on morphology, CG is classified as typical and intestinal (ICG) types. ICG
has been proposed as a potential precursor of UB cancer, even though it remains controversial. The aim of
the study is to describe pathological and immunohistochemical features of ICG in a series of inflammatory
and neoplastic lesions, in cattle with chronic enzootic hematuria (CEH).
Materials and Methods: Tissues from 24 cattle, including 5 normal and 19 UB lesions with ICG, were
stained with HE, AB-PAS and antibodies recognizing CDX2, cytokeratin (CK) 20 (PW31 clone), CK19,
CK7, E-cadherin and KI67. Marker expression in ICG associated to inflammation and neoplasia was
statistically evaluated.
Results: ICG was identified in 6 cases of chronic cystitis and in 13 cases of malignant neoplasia; ICG was
absent in normal mucosa. ICG foci were intensely AB-PAS positive. Nuclear CDX2 staining was observed
in 2/19 (10.52%) ICG cases (1 neoplasia, 1 cystitis). CK20 was negative. CK19, CK7 and E-cadherin were
uniformly expressed in normal mucosa and expression progressively decreased in ICG, with no significant
differences between chronic cystitis and neoplasia groups (Mann Whitney test, p=0.111). Ki67 labelling
index was higher in ICG associated with neoplasia than in chronic cystitis, but was not statistically
significant (T test, p=0.065).
Conclusions: ICG is commonly associated with chronic inflammation and malignant neoplasia of UB in
cattle. The immunohistochemical profile of ICG showed no significant differences between cystitis and
neoplasia groups.
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Poster Flash 4 – 5 Factors Affecting the Intensity of the Inflammatory
Response in Experimental Porcine Bruises
K. Barington*, K. Skovgaard†, N.L. Henriksen*, A.S.B. Johansen* and H.E. Jensen*
*Faculty of Health and Medical Sciences, University of Copenhagen, Denmark and †Department of Biotechnology and
Biomedicine, Technical University of Denmark, Denmark

Introduction: The assessment of the age of bruises inflicted on livestock is an important component of
veterinary forensic pathology investigations. However, time is not the only factor affecting the inflammatory
response. In the present study, the inflammatory response in experimental porcine bruises was evaluated
according to age, sampling site and anatomical location of the lesions.
Materials and Methods: Twelve pigs (100 kg) were anesthetized, and four blunt traumas were inflicted on
the back of each pig using a mechanical device. The pigs were euthanized at 2, 5 or 8 h after infliction. The
experimental procedure was approved by the Danish Animal Inspectorate (2013−15−2934−00849). Skin
and underlying muscle tissue were sampled from both the center and ends of the bruises and evaluated
histologically. Moreover, mRNA expression of 13 genes involved in inflammation was evaluated by qPCR.
Results: The most pronounced inflammatory reaction was at the center of the bruises, i.e. where the
plastic tube or iron bar first struck the skin. Moreover, bruises inflicted in areas with a thin layer of
subcutaneous fat tissue showed more damage and inflammation in the underlying muscle tissue compared
to bruises inflicted in areas with a thicker layer of subcutaneous fat tissue. Combining histology and mRNA
expression, the age of bruises could be determined with a precision of ±2.04h.
Conclusions: The amount of tissue damage and the intensity of the inflammatory reaction in bruises
depend on the sampling site, the anatomical location and the age of the bruise.
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Poster Flash 4 – 6 Characterisation of the Inflammatory Infiltrates
Surrounding Degenerated Parasites in Sheep Experimentally
Vaccinated Against Fasciola Hepatica
V. Molina-Hernandez*, I.L. Pacheco*, A. Escamilla-Sanchez*, M.T. Ruiz-Campillo*, M.J. Bautista*, R. Zafra†, A.
Martinez-Moreno† and J. Perez*
*Department of Comparative Anatomy and Pathology, University of Cordoba, Spain and †Department of Animal
Health (Parasitology), University of Cordoba, Spain

Introduction: The purpose of this work was the characterisation of the inflammatory infiltrates associated
with degenerate parasites, in an experimental vaccine trial against F. hepatica in sheep.
Materials and Methods: Forty-six seven-month-old Merino male sheep were distributed in 5 groups.
Groups 1 (n = 10) and 3 (n = 10) were vaccinated with a cocktail of four recombinant F. hepatica proteins
(CL1, HDM, Prx, LAP) with Montanide and Aluminum as adjuvant, respectively; Group 2 (n = 10) with the
proteins (HDM and CL1) in Montanide; Group 4 (n = 10) were used as control of infection without
vaccination and group 5 (n = 5) were the negative control without vaccination or infection. Groups 1, 2, 3
and 4 were infected orally with 150 metacercariae of F. hepatica and euthanised at 16 weeks post infection.
Histopathological and immunohistochemical studies were undertaken.
Results: The most relevant finding was the presence of degenerate parasites within the bile ducts,
exclusively observed in group 1, which also showed 37% fluke reduction respect to group 4. The bile ducts
were surrounded by a thick band of fibrosis and, externally, a severe inflammatory infiltrate with lymphoid
follicles, characterised by a big number of macrophages, T and B lymphocytes, antigen presenting cells, to
a lesser extent T-reg cells, and scarce dendritic cells.
Conclusions: A protective response to the vaccine could develop, at least in part, when the parasites
reached the biliary system.
Funding: European Grant H2020-635408-PARAGONE and VMH by UCO-Research Plan-AndalusiaEuropean Regional Development Funds.
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Poster Flash 4 – 7 Neuropathological Phenotype Variation in Ovine
Herpesvirus 2 (OHV-2) Infection of Cattle
A. Oevermann*, C. Boujon*, R. Kauer*, M. Meylan † and T. Seuberlich*
*DCR-VPH, Vetsuisse Faculty, University of Bern, Switzerland and †DCVM, Vetsuisse Faculty, University of Bern,
Switzerland

Introduction: Cross-species infection with OHV-2 is associated with malignant catarrhal fever (MCF) in
cattle. Although necrotizing arteritis/vasculitis in the CNS is described to be unique to neural MCF, a
systematic histopathological characterization of this form of MCF in cattle is lacking.
Materials and Methods: We examined brain tissue (without rete mirabile) of 19 cattle, in which OHV-2 was
identified by qPCR during surveillance activities, in order to pinpoint potential variations in neuropathology.
Results: In 4 animals no brain lesions were identified; 15 cattle had brain lesions of varying severity
(minimal: n=2, mild: n=1, moderate: n=7, severe: n=5). Cycle threshold values of qPCR analysis correlated
with the severity of lesions. Fourteen of 15 animals with lesions exhibited vasculitis in the subarachnoid
space and/or the neuroparenchyma. Vasculitis was observed in arteries, veins and small-sized vessels and
mainly consisted of infiltration of the vascular wall and Virchow-Robin space with lymphocytes,
macrophages and occasionally neutrophils. Fibrinoid vessel wall necrosis was present in 3 animals only.
Indicators of increased vascular permeability (perivascular haemorrhage and protein droplets) were
observed in 6 animals. Eight of 15 animals exhibited nodular gliosis, which was associated with neuronal
changes in 7 animals and/or angiocentric in 5 animals.
Conclusions: The neuropathological phenotype of bovine MCF is variable and may mimic neuronotropic
virus encephalitis. Necrotizing vasculitis is not a consistent feature of MCF in the brain. As necrotizing
vasculitis is not consistently observed in the brain of MCF affected cattle, detection of OHV-2 is warranted
in nonsuppurative encephalitis cases lacking this feature.
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Poster Flash 4 – 8 Pathology Associated with Bovine Viral Diarrhoea
(BVD) Virus Infection in Sheep
V. Pérez*, M. Fernández†, L. Elvira‡, A. Esnal§, A. De la Torre¶, M. Álvarez†, F. Esperón¶ and J. Benavides±
*Sanidad Animal, IGM (CSIC-Universidad de León), España, †Sanidad Animal, Universidad de León, Spain, ‡MSDAnimal Health, Spain, §Analítica Veterinaria, Spain, ¶CISA-INIA, Spain and ±Sanidad Animal, IGM (CSIC-Universidad
de León), Spain

Introduction: Previous experimental studies have already shown the possibility that the Bovine Viral
Diarrhoea (BVD) virus causes reproductive problems in sheep, but the description of natural cases of
infection associated with abortions or congenital malformations in sheep is not frequent. The objective of
this study is to report the main pathological findings in natural cases of reproductive failure associated with
BVD virus infection.
Materials and Methods: Abortion cases occurred in four flocks, in which percentages of aborted ewes
varied from 12% to 62%. Additionally, stillborn and weak lambs, showing nervous clinical signs, were
detected. Complete necropsies were made in two fetuses and five newborn lambs clinically affected.
Samples from different tissues were taken for histopathological analysis. Moreover, sera, vaginal swabs
and tissues were processed for serological, bacterial isolation and PCR analysis.
Results: The clinical history of these cases sugggested the involvement of an infectious agent against
which the flocks were not immunized. Macroscopically, hydrancephaly (different degrees) was the most
common finding, together with cerebellar atrophy, microcephaly and polymicrogyria. Arthrogryposis and
kyphosis were detected in one flock. By immunohistochemistry, positive immunolabelling for pestivirus
antigen was detected in nervous tissues. Sequencing of specific regions from the viral genome allow for the
identification of BVD virus.
Conclusions: BVD virus infection in pregnant ewes can cause high rates of fetal/perinatal mortality,
with severe congenital anomalies. The possibility of pestivirus cross infection between ruminant species
should be considered when addressing reproductive failure in sheep.
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Poster Flash 5 – 1 Gene Analysis of Hepcidin and Blood Levels in
Three Different Lemur Species and Changes in Response to a
Toxoplasma Infection
M. Ruetten*, H. Steinmetz†, V. Jagannathan‡, S. Athamura§, L. Vaughan* and M. Gassmann¶
*PathoVet AG, Switzerland, †Chester Zoo, England, ‡Veterinary Genetics, Vetsuisse University, Switzerland, §EMBL,
Germany and ¶Veterinary Physiology, Vetsuisse University, Switzerland

Introduction: The various lemur species have different sensitivities to iron storage disease (ISD).
Mutations in the hepcidin gene, the iron regulating hormone, and levels were identified causing ISD in
humans. The aim of the current study was to measure hepcidin blood levels and compare the amino acid
sequences (AAS) in Lemur catta, and red-ruffed lemur (Varecia rubra), with differing ISD susceptibility, and
to measure by ELISA the hepcidin levels in the blood after and before toxoplasma infection.
Materials and Methods: Heparin blood was collected during routine health examinations or when health
status required further diagnostics. Hepcidin levels were measured by Hepcidin-25 ELISA, (DRG GmbH,
Germany). DNA was isolated from blood or liver using Qiagen kit and the genome was sequenced by
high seq Iluminasequencer. The genomes were mapped to mouse lemur (M. murinus) reference genome
and partially annotated to identify the hepcidin precursor gene.
Results: The mean values of hepcidin in healthy L. catta were significantly higher (18.9; range 17.5 - 30.4)
than in L. catta with lower PCV (11.7; range 4.4 – 27.1) after toxoplasma infection. Hepcidin levels of
healthy V. rubra were similar to diseased L. catta (12.4; range 11 – 15.6) ng/ml. Genetic comparison of the
hepcidin gene revealed differences in eight positions between the reference gene and the analysed L. catta
and V. rubra sequences. Differences at 2 positions were found within the active peptide between L. catta
and V. rubra.
Conclusions: The present study shows that the hepcidin AAS sequence is highly conserved and the
protein is fully functional in the analysed lemur species. Rather, differences in hepcidin levels may cause
the increased ISD susceptibility in red ruffed lemurs.
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Poster Flash 5 – 2 Congenital Malformations in Pet Reptiles: a 20022018 Survey
M. Tecilla*, C. Pigoli*, P. Roccabianca*, F. Origgi†, E. Bardi*, E. Lubian*, M. Bielli‡ and M. Avanzi‡
*Department of Veterinary Medicine, University of Milan, Italy, †Zentrum für Fisch- und Wildtiermedizin, University of
Bern, Switzerland and ‡Private practitioner, Italy

Introduction: Congenital lesions are occasionally described as single cases in reptiles, especially snakes
and lizards. However, broader studies do not seem available.
Materials and Methods: The aim was to evaluate the distribution of congenital lesions in the Northern
Italian captive reptile population, by search of electronic archives between 2002 and 2018.
Results: Congenital disorders were diagnosed in 18 turtles, 39 tortoises, one 2 month old python, and 2
year old lizard. Chelonians were 31 adults, 25 juvenile (<1 year) and 3 unhatched, making a total of 59
reptiles.
Congenital lesions were grouped into:
1) Complex (multiple tissue defects)
Lethal: four Siamese twin chelonians, ocular and adnexal disorder in a Phytus regius with microphthalmia
and cerebral hemisphere agenesis.
Sublethal: PKD-like lesion and pancreatic hamartona in a Trachemys spp., ocular agenesis with either
cutaneous defects (2 chelonians), or musculoskeletal defects (5 chelonians), and/or albinism (2
chelonians), and concomitant cutaneous and musculoskeletal diseases in 6 chelonians.
2) Simple (single tissue) sublethal: urinary bladder agenesis in a Testudo marginata, multiple intestinal
epidermoid cysts of a Crotaphytus collaris, single or multiple cutaneous defects in 33 chelonians, most
commonly represented by scutum abnormalities or agenesis (29 subjects).
Conclusions: Chelonians were most commonly represented (57/59). This finding could relate to a higher
susceptibility to malformations of chelonians and to their popularity as pet reptiles (sample bias). Higher
susceptibility of chelonians to malformations caused by pollutants has been already described. In the
Crotaphytus and the Python the high degree of inbreeding might be associated to the congenital lesions
included in this caseload.
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Poster Flash 5 – 3 Aged Bottlenose Dolphin (Tursiups Truncatus): a
Natural Model for Ad-Like Lesions?
I. Stylianaki*, A. Komnenou†, D. Posantzis‡, K. Nikolaou§ and N. Papaioannou*
*Pathology Department, School of Veterinary Medicine, AUTH, Greece, †Comparative Ophthalmology-Exotic and
Wildlife Medicine, School of Veterinary Medicine, AUTH, Greece, ‡Veterinarian, Attica Zoological Park, Greece and
§Laboratory of Productive Agriculture, Technological Educational Institute of Epirus, Greece

Introduction: Alzheimer’s disease (AD) is the most common neurodegenerative disorder causing
dementia. AD-like pathological lesions have been described, not only in human but also in several other
animal species. In this study, we report AD-related pathological changes observed in the brain of an aged
dolphin, boosting dolphins as a promising natural model of AD.
Materials and Methods: A male, 39 years old, bottlenose dolphin (Tursiups truncatus) was found dead
suddenly in Attica park. Sections from several brain anatomical regions were fixed, paraffin embedded and
stained with HE, alkaline Congo red, Gallyas and modified Bielschowsky. For immunohistochemical
investigation the antibodies Aβ8-17, Aβ42, Tau, GFAP and ApoE were used.
Results: No clinical signs were described. Necropsy revealed undigested stomach content of fish. The
cause of death was pulmonary oedema. Grossly, the brain revealed no significant lesions. Microscopically,
gliosis, chromatolysis, neuronal vacuolization and shrinkage accompanied by microgliosis were noticed.
Vascular hypertrophy was observed only in the frontal lobe. Immunohistochemically, areas with
immunopositive reaction and plaques representing the diffuse and mature types were detected.
Intraneuronal deposition and limited vessel deposits of Αβ42 were observed. Neuronal Tau positive labeling
was noticed in deep cortical areas of the frontal, parietal and temporal lobe. For the first time, parenchymal
and intraneuronal immunoreactivity of ApoE antibody was detected. GFAP positive astrocytes were also
observed.
Conclusions: Our findings strongly reinforce the statement that dolphins could be a natural animal model
of AD, due to their lifespan, brain lesions and Αβ homology with the human peptide.
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Poster Flash 5 – 4 Is Nature a Better Place than Urban Life? Health
Status of Native Bornean Rodents and Tree Shrews Compared to
Invasive Rats
P. Ortega Pérez*, K. Wells†, K. Mühldorfer*, D. Lüschow‡, B.M. Lakim§, O. Krone*, T. Jäkel¶ and G. Wibbelt*
*Department of Wildlife Diseases, Leibniz Institute for Zoo and Wildlife Research, Germany, †Griffith University,
Australia, ‡Institute of Poultry Diseases (Department of Veterinary Medicine), The Freie Universität Berlin, Germany,
§Sabah Parks, Malaysia and ¶Institute for Zoology/Parasitology, University of Hohenheim, Germany

Introduction: Rodent species are well-known reservoirs for pathogens, some of which have zoonotic
potential. The health status of rodent populations in tropical forests, however, is neglected and it is often
unclear how forest degradation results in an increased infection of native wildlife with pathogens also found
in invasive species. In this research, we have investigated the health status based on subclinical
histopathological lesions and pathogen detection in native and invasive small mammals from Northern
Borneo.
Materials and Methods: For this purpose, 331 individuals from native small mammal species (Sciuridae,
Muridae, Tupaiidae) and from the invasive Rattus rattus group were collected along a forest-urban
landscape gradient in Northern Borneo. The organs from these animals were investigated by
histopathology (H&E and Warthin Starry), TEM and PCR analysis.
Results: The most common histopathological findings in native species were parasitic infections, mostly
helminths in the digestive system (liver and gastrointestinal tract) as well as 4 different Sarcocystis spp. in
the striated muscles. In contrast, in invasive rats, parasitic pneumonia was the most relevant pathological
change. The prevalence of pathogenic Leptospira sp. was similar in native and invasive species.
Conclusions: At the time of abstract submission data analysis was still ongoing, however trends point to a
more compromised health status of invasive rats (Rattus rattus), although being well adapted to urban
habitats, as compared to native species. Yet, the high prevalence of parasites and pathological lesions is
equally distributed between native and invasive species, indistinct of their habitat origin.

Page | 123

Poster Flash 5 – 5 Viral Loads and Histopathological Lesions Induced
by Rabbit Haemorrhagic Disease Virus in Vaccinated and NonVaccinated Wild Rabbit
F.A. Abade dos Santos*, M.C. Peleteiro* and M. Duarte†
*CIISA - Centre for Interdisciplinary Research in Animal Health, Faculty of Veterinary Medicine, University of Lisbon,
Portugal and †Virology Department, National Institute for Agricultural and Veterinary Research, Portugal

Introduction: Rabbit haemorrhagic disease virus 2 (RHDV2) was detected in Portugal in 2012, following its
emergence two years before in France. It is currently disseminated throughout the world.
Materials and Methods: This study aimed to relate viral loads with a range of histopathological lesions
observed in RHDV2-positive wild rabbits (21 non-immunized and 15 RHDV2-immunized). Necropsy and
histopathology were performed and RHDV2 investigated by a RT-qPCR (Duarte et al, 2015).
Results: In the vaccinated animals, mean Cq values for liver, spleen, duodenum, faeces, kidney, lung and
left ventricle were respectively, 31.28, 20.64, 32.06, 32.17, 33.40, 28.31 and 32.63, indicating that, despite
vaccinated, these rabbits developed disease. As expected, in the group of unvaccinated animals, the mean
values were lower for the same matrixes, namely 22.49, 22.10, 23.24, 27.62, 23.94, 23.54 and 24.65.
Differences in histopathological patterns were also found, such as generalized hepatic necrosis with
dissociation of trabeculae and diffuse interstitial pneumonia in the non-vaccinated group while in the other
group hepatic necrosis was less extensive and lung lesions were frequently restricted to congestion and
oedema.
Conclusions: According to this study, immunization did not prevent disease, but seems to have led to a
milder progression of the infection. This was evidenced both by the lower viral loads detected in the tissues
when compared with the homologue values of the non-vaccinated group, and by less severe
histopathological lesions. This study suggests the need for improvement of vaccination procedures in wild
rabbits to achieve full protection.
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Poster Flash 5 – 6 Comparison of the Pathobiology of Two Different
Highly Pathogenic Avian Influenza Strains of Different Origin in Geese
R. Sanchez*, M. Nofrarias*, N. Wali*, R. Valle*, M. Pérez*, N. Majó† and A. Ramis†
*Programa en Sanitat Animal (CReSA-IRTA), CReSA-IRTA, Spain and †Departament de Sanitat i Anatomia Animals,
UAB, Spain

Introduction: The novel HPAI H5N8, belonging to H5N1 A/goose/Guangdong/1/1996 lineage, has caused
extensive outbreaks in duck and geese holdings in Europe. We compared the pathobiology of novel duckorigin HPAI H5N8 virus and chicken-origin HPAI H7N1 virus in geese.
Materials and Methods: Commercial and local geese breeds were intranasally inoculated with 10 5 ELD50
of A/Duck/Spain/Girona/2017 (H5N8) or A/Chicken/Italy/5093/1999 (H7N1) HPAI. Clinical signs, gross and
microscopic lesions, presence of viral particles in tissues (IHC and qRT-PCR techniques) and viral
shedding (qRT-PCR techniques) were evaluated.
Results: Birds of both geese breeds inoculated with H5N8 exhibited severe clinical symptoms. Mortality
reached 100% at 10 days post-infection. Gross and microscopic hallmarks of HPAI pathogenesis were
present in internal organs and corresponded with widespread viral replication in tissues, demonstrated by
IHC and qRT-PCR techniques, confirming a systemic dissemination of H5N8. Strong viral shedding was
also detected from oral and cloacal routes in all inoculated animals. In contrast, birds of both geese breeds
inoculated with H7N1 did not show clinical signs, microscopic lesions or presence of viral antigen in tissues.
However, viral shedding and viral RNA in some internal organs was confirmed by qRT-PCR in several
animals.
Conclusions: Both geese breeds evaluated are highly susceptible to the novel H5N8 but not to H7N1.
Geese infected with H5N8 showed the clinicopathological picture of a HPAIV infection. As our results
indicate that several geese inoculated with H7N1 became subclinically infected, we consider that geese
should be closely monitored during HPAI outbreaks as potential carriers of chicken-origin HPAI virus.
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Poster Flash 5 – 7 Pathological and Microbiological Investigations in
Mortality Outbreaks Involving Doctor Fish (Garra Rufa Heckel, 1843)
Used for Cosmetic Treatment
S. Ciulli*, E. Volpe*, A. Rigillo†, E. Zavatta‡, P. Serratore*, A. Mele*, F. Errani*, G. Bignami* and L. Mandrioli§
*University of Bologna, Italy, †Veterinary Medical Sciences, University of Bologna, Italy, ‡University of Bologna , Italy
and §Alma Mater Studiorum University of Bologna, Italy

Introduction: Doctor fish are widely used in fish spas; however, their presence as living animals prohibits
the use of conventional methods for water and equipment sterilization and disinfection. This has led to
concerns about the potential transmission of infection to human beings and for fish welfare. The
susceptibility to microbiological agents in this species is not well known, as only few reports focused on
episodes of Garra rufa mortality are available. The aim is to describe disease outbreaks which have
occurred in a fish spa.
Materials and Methods: In the period 2016-2017, two outbreaks resulted in a chronic mortality. Collected
fish were euthanized and sampled immediately for pathological, bacteriological and molecular (Infectious
Pancreatic Necrosis Virus-IPNV) investigations. A classification based on timing of granulomatous lesions,
in association with an acid-fast staining and immunohistochemistry against Mycobacterium bovis were
performed.
Results: Some animals showed rapidly growing erosive and ulcerative skin lesions. The main
histopathological finding was otherwise visceral, intermediate or late stage, granulomatosis.
Immunoreactivity to Mycobacterium bovis was registered. Phenotypic and genetic characterizations of
isolated bacteria showed the presence of Aeromonas veronii and Vibrio cholerae in one batch (2016), and
Aeromonas veronii and Shewanella putrefaciens in another batch (2017). The IPNV- RNA was not found.
Conclusions: The attention to granulomatous bacteria in aquatic species has increased because of their
zoonotic potential. In the cases described, microbiological investigation associated with the pathological
features led to the final diagnosis of mycobacteriosis. The presence of other bacteria has led to some
concerns about the use of these animals for cosmetic treatment.
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Poster Flash 5 – 8 Structural and Immunohistochemical Findings in
Piton Regius Infrared Organs
M.T. Ruiz Campillo*, M. Pumarola†, J. Ruiz‡, D. Pi†, R. Rabanal†, P.J. Ginel§ and E. Mozos*
*Department of Anatomy and Comparative Pathology, Faculty of Veterinary Medicine, University of Córdoba, Spain,
†Murine and Pathology Comparative Unit, Department of Medicine and Animal Surgery, Autonomous University of
Barcelona, Spain, ‡Zoological Park of Córdoba, Spain and §Department of Medicine and Animal Surgery, University
of Córdoba, Spain

Introduction: Python infrared organs (pit organs) consist of invaginations in the rostral and labial
scales. These are provided with a modified epidermis, a profuse microvasculature and an innervation
network in the pit fundus, which are involved in the optimization of the reception of infrared wavelengths.
The aim of this work is to provide new morphological and immunohistochemical features of this organ.
Materials and Methods: The pit organs of five Piton regious adults (died due to spontaneous diseases
without skin involvement) were fixed in formalin and glutaraldehyde using routinely methodology for
histological, immunoimmunohistochemical and ultrastructural studies. Seven neural markers were used
following the ABC-complex method.
Results: Pit fundus exhibit an extremely complex structure characterized not only by a network composed
by capillaries-terminal nerve masses (TNMs) penetrating through the keratinocytes but also by the
presence of numerous finely-vacuolated epithelial cells (clear cells) regularly distributed under the corneal
layer. These cells are immunoreactive for P75 antibody (a neurotrophic receptor marker) and
ultrastructurally show numerous electron-dense vacuoles. Moreover, the antibodies NSE, PGP 9.5,
synaptophysin and chromogranin, reacted with the TNMs in close contact with superficial clear cells.
Conclusions: These results show morphological features of specialized secreting-epithelial cells, with a
neuroepithelial immunohistochemical phenotype, distributed linearly near the surface of the pit fundus.
These secreting-cells are in close contact with neuronal endings, playing an important role in the capture
and transformation of infrared rays into a sensitive neural signal.
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Poster Flash 6 – 1 BRCA-Deficient Mouse Mammary Tumor Organoids
as a Rapid Tool to Study anti-Cancer Drug Resistance
S. Rottenberg*, A. Duarte†, E. Duarte†, P. Francica*, M. Mutlu*, S. Blatter*, N. Sachs‡, H. Clevers‡ and J.
Jonkers†
*University of Bern, Switzerland, †The Netherlands Cancer Institute, The Netherlands and ‡University Medical Centre
Utrecht, The Netherlands

Introduction: Recently, in vitro culture methods have been developed for efficient derivation of threedimensional (3D) organoids from normal and malignant tissue. Organoid cultures preserve important
features of the original tumor, such as cellular heterogeneity and self-renewal capacity.
Materials and Methods: We developed 3D cancer organoids derived from genetically engineered mouse
models (GEMMs) for BRCA1- and BRCA2-deficient cancers. We adapted a previously described culture
system to both fresh and cryopreserved mammary tumor tissues, yielding mammary tumor organoid
cultures that could be rapidly expanded and cultured in vitro.
Results: Unlike conventional cell lines or mammospheres, organoid cultures can be efficiently derived and
rapidly expanded in vitro. Orthotopically transplanted organoids give rise to mammary tumors that
recapitulate the epithelial morphology and preserve the drug response of the original tumor. Notably,
GEMM-tumor-derived organoids can be easily genetically modified, making them a powerful tool for genetic
studies of tumor biology and drug resistance. In particular, we found that CRISPR/Cas9-mediated
inactivation of various genes in organoid lines derived from drug-naive tumors provide a rapid and
straightforward model for testing candidate drug targets and therapy resistance genes.
Conclusions: Together, our data indicate that GEMM-derived mammary tumor organoid models can be
employed to study the response to multiple cytotoxic drugs and establish cross-resistance profiles. We
conclude that these models are suitable for studying the effects of intratumoral heterogeneity in vivo and
are particularly compatible with in vivo screening approaches.
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Poster Flash 6 – 2 Dermal, Muscular, Splenic and Jejunal Wound
Healing after Laser Cutting in Rabbits
L. Gatina*, D. Berzina* and A. Ilgazs†
*Preclinical institute, Latvia and †Clinical institute, Latvia

Introduction: The laser (LASER - Light Amplification by Stimulated Emission of Radiation) cutting of tissue
is used in many different fields in both human and veterinary medicine. The laser action heats up the
tissue, thus leading to elevated tissue temperatures, ablation and coagulation - the impact of these effects
on the tissue is important for wound healing assessment - a major indicator for a successful recovery after
surgery.
Materials and Methods: In total, fifteen clinically healthy rabbits were subjected to this study. Laser cutting
was performed to skin, muscle, spleen and jejunum of each rabbit. Histological examination was applied to
assess the wounds shortly after surgical intervention. Histological samples for wound healing assessment
were taken one and two weeks after the procedure. Hematoxylin and eosin staining was used for the
histological examination.
Results: Histological examination of the samples taken directly after the procedure revealed cell necrosis,
fragmentation and coagulation of collagen. One week after the surgery moderate amounts of fibrin
deposition, as well as inflammatory cell and fibroblast infiltration, could be noted in the samples of skin and
jejunum, in comparison to the moderate to severe necrotic changes in spleen and muscles. A fortnight after
the surgery, the following changes were observed: mild inflammation and moderate fibroblast infiltration in
the skin and jejunum; severe fibroblast infiltration in the spleen; severe inflammation in the muscles.
Conclusions: The most severe and long-lasting inflammation after the laser cutting was observed in the
muscles. The scar tissue formation was more pronounced in the splenic tissue.
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Poster Flash 6 – 3 Murine Models Relevant to Acne: Ear Sebaceous
Gland and Rhino Comedone Models
A. Blanco*, E. Lacoste†, V. Albinet†, N. Godessart* and A. Gavaldà*
*Almirall, R&D Centre, Spain and †Imavita S.A.S., Toulouse, France

Introduction: Acne vulgaris has a multifactorial pathogenesis with no inducible animal model mimicking
this human disease. However, there are models that represent the anatomical structures or lesions
targeted by compounds that resolve the major pathogenic factors including: excessive sebum production,
comedogenesis, and inflammation.
The ear sebaceous gland model is useful for investigating sebosuppressive compounds, whereas
comedolytic agents have been classically tested with the “Rhino” mouse, a mutant strain with dilated
infundibula/utriculi resembling comedones.
Our objective was to characterize both models with currently available topical retinoid formulations for acne
treatment, in order to assess their translational value in the search for novel treatments.
Materials and Methods: Isotretinoin gel at 0.05% or adapalene, tretinoin and tazarotene creams at 0.1%
were topically administered on the auricle or dorsum of CD-1 and Rhino RHJ/Lej mice, for 10 to 14 days.
H&E histological slides were obtained from a punch biopsy of the treated region, digitalized, and the area of
interest in each model was analyzed by histomorphometry.
Results: All formulations completely reversed the utriculi, whereas the degree of reduction in the
sebaceous gland area was in agreement with the clinical efficacy for each retinoid. Scaling and erythema,
as well as epidermal hyperplasia with hyperkeratosis, and dermatitis, were observed in both models with
varying severities depending on the retinoid. Adapalene and tazarotene were the least and most irritant,
respectively.
Conclusions: Both models were pharmacologically validated with different generations of retinoids and
formulations, with efficacy and tolerability in line with those reported in clinical practice.
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Poster Flash 6 – 4 Effects of Ketamine Exposure In Zebrafish CNS
Proliferation Capability
C. Santos*, J. Balça-Silva†, L. Félix‡, A.M. Valentim§, M.A. Pires¶, C. Gonçalves± and M.L. Pinto¶
*Escola Universitária Vasco da Gama; Faculty of Medicine University of Coimbra; Centro de Ciência Animal e
Veterinária (CECAV), Universidade de Trás-os-Montes e Alto Douro (UTAD), Portugal, †Faculty of Medicine,
University of Coimbra (FMUC); Center for Neuroscience and Cell Biology and Institute for Biomedical Imaging and
Life Sciences (CNC.IBILI), Portugal, ‡Instituto de Investigação e Inovação em Saúde (i3S), Universidade do Porto
(UP);Laboratory Animal Science (LAS), Instituto de Biologia Molecular e Celular (IBMC), Universidade do Porto (UP);
Centre for the Research and Technology of Agro-Environmental and, Portugal, §Instituto de Investigação e Inovação
em Saúde (i3S), Universidade do Porto (UP); Laboratory Animal Science (LAS), Instituto de Biologia Molecular e
Celular (IBMC); Centre for the Research and Technology of Agro-Environmental and Biological Sciences (CITAB,
Portugal, ¶Laboratório de Histologia e Anatomia Patológica (LHAP) Universidade de Trás-os-Montes e Alto Douro
(UTAD); Centro de Ciência Animal e Veterinária (CECAV), UTAD, Portugal and ±Faculty of Medicine University of
Coimbra, Portugal

Introduction: Zebrafish are one of the most used animal models in research, not only due to several
biological advantages, but also to the fact that it can be a time/cost-effective alternative. Its increased
significance led to an extended exposure to several agents, namely anaesthetics, which has
raised concerns about anaesthetic effects in central nervous system (CNS) development. Ketamine is a
commonly used anaesthetic in humans, but data of the effects on zebrafish’s CNS development, as well as
the refinement techniques during anaesthesia, are still poorly understood. This study aims to evaluate the
effects of exposure to different ketamine concentrations on CNS proliferation in zebrafish embryos.
Materials and Methods: Zebrafish (wild-type-AB strain) embryos in segmentation stage (10 hpf) were
randomly distributed into study groups: negative control (in system water only) and in ketamine
concentrations at 0.2/0.4/0.8 mg/ml. Animals were grown until defined check points. Animals were then
collected, processed for routine embedding in paraffin or maintained at -20ºC. Cell proliferation ability of
CNS in 144 hpf larvae was assessed (anti-PCNA) by immunohistochemistry (IHC) and western blot (WB).
Results: IHC results at 144 hpf larvae indicated that ketamine induced a reduction in cell proliferation
ability in the CNS, in areas previously described as potentially proliferative. Accordingly, WB results
indicated a significant decrease of proliferation at 144 hpf (0.4 and 0.8 mg/ml).
Conclusions: These results indicate that ketamine administration on the segmentation stage can lead to a
potential decrease in the proliferation ability of CNS of the 144hpf zebrafish larvae.
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Poster Flash 6 – 5 Radiofrequency Thermal Ablation on Ex-Vivo
Swine Thyroids: Morphometric Analysis of Tissue Changes
P. Pregel*, E. Scala*, M. Bullone *, L. Nozza *, R. Garberoglio†, E. Bollo* and F.E. Scaglione*
*Dipartimento di Scienze Veterinarie, Università degli Studi di Torino, Italy and †Dipartimento di Scienze Mediche,
Università degli Studi di Torino, Italy

Introduction: RFA (Radiofrequency thermoablation) is currently applied in human oncology, mostly for
excision of thyroid nodules, and it also has interesting potential applications in veterinary medicine. The
technique is based on tissue coagulative necrosis obtained by the application of thermal energy by needle
electrodes. New perfused needles have been developed for RFA, with the aim to obtain complete nodule
ablations. The aim of this study was to compare the size of lesions induced by perfused RFA needles in
isolated swine thyroids, in comparison with non-perfused needles.
Materials and Methods: RFA was performed on 44 freshly isolated swine thyroids. Three solutions were
tested (0.9% saline, 7% and 18% hypertonic saline) with perfused needles and procedural endpoints,
based either on fixed time (20 seconds) or on tissue impedance values (variable time). Thyroids were cut,
and pictures obtained for macroscopic lesion morphometry. Thyroids were then fixed and morphometric
analysis was performed on PAS stained histological sections. Statistical tests were applied to evaluate
lesion differences among the treatments.
Results: As regards perfused needles, hypertonic saline (7%) produced significantly larger lesions
(p<0.01) rather than isotonic saline only, with variable energy delivery time, both by macroscopic and
microscopic analysis. Perfused needles induced microscopically larger lesions (p<0.01) compared to nonperfused needles, both with isotonic saline and with 7% hypertonic saline at fixed energy delivery time.
Conclusions: Perfused needles with 7% hypertonic saline produced statistically significant larger lesions,
therefore allowing a better ablation of swine thyroid tissues.
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Poster Flash 6 – 6 Radiculoneuropathy and Myelopathy - an
Underappreciated Cause of Hindlimb Paresis in Aged Pet Rats?
F. Seehusen*, K. Windbichler*, S. Kitz*, S. Tahas†, A. Kipar* and G. Pellegrini*
*Institute of Veterinary Pathology, Vetsuisse Faculty, University of Zurich, Switzerland and †Clinic for Zoo Animals,
Exotic Pets and Wildlife, Vetsuisse Faculty, University of Zurich, Switzerland

Introduction: Spontaneous posterior paralysis (PP) is a progressive disease well-known in several
laboratory rat strains. The condition usually presents as a radiculoneuropathy with atrophy of the hindlimb
muscles, often accompanied by a degenerative myelopathy. The latter can also be the dominant change.
The cause and pathogenesis of this disease is yet unknown.
Materials and Methods: Full necropsy and histological examination was undertaken on two white pet rats
(male and male-neutered, 2 and 2.5 years) with a history of PP. Routine and special stains as well as
immunohistochemistry were applied to characterise the pathological changes.
Results: The white matter of the lumbar spinal cord and the nerve roots exhibited multiple myelinophages
and a mild variation in axonal diameters. Occasional spheroids were also detected. Multiple posterior
muscle groups showed marked myofibre atrophy, with hypereosinophilic and angular myocytes. In one
animal, the hindlimb muscles also displayed fibrosis and myotube formation. In the latter rat, the spinal cord
also exhibited cholesterol clefts in the white matter, mineralisation of meninges and white matter and
intracytoplasmic mineralisation of neurons.
Conclusions: Both rats displayed the typical pathological features of "radiculoneuropathy", a common
neurodegenerative disease of male laboratory rats (Sprague-Dawley; Brown Norway and Wistar and their
hybrids) from the age of 2 years onwards. Our findings suggest that the disease is also a relevant cause of
PP in aging pet rats. This highlights the need for further investigations into the aetiology and pathogenesis
as well as the spatio-temporal development of axonal damage and demyelination in this condition.
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Poster Flash 6 – 7 Histopathological Changes in Rats Treated with
Low Doses of Doxorubicin
C. Vieira*, E. Bondan* and P.R.D. Rocha*
*Graduate Program in Environmental and Experimental Pathology, University Paulista, Brazil

Introduction: Doxorubicin (Dox) is a powerful agent used to treat several types of solid malignant
neoplasms. Previous studies showed that high doses of Dox caused histopathological changes, although
the doses used were high and for very short periods. This study aimed to investigate the histopathological
effects of Dox used in a therapeutic scheme, similar to that used in human and animal chemotherapeutic
protocols.
Materials and Methods: Adult male Wistar rats were injected with Dox (2.5 mg/kg, once every week for 28
days, intraperitoneal route - IP) or 0.9% saline solution (same volume, IP). One week after the last Dox
application, rats were euthanized and tissues were sampled from the kidneys, liver, spleen, adrenals,
lungs, heart and brain for light microscopy investigation by hematoxylin-eosin (HE).
Results: Dox-treated animals presented with diffuse, hydropic degeneration in the cytoplasm of
hepatocytes, located mostly in the centrilobular zone, associated with rarefied areas of the hepatic
parenchyma. Multifocal vacuolization in the zona fasciculata of the adrenal cortex was also observed in the
Dox group, as well as glomerular atrophy and diffuse tubular vacuolization in the kidneys. Moreover, in the
spleen, cellular rarefaction in the white and red pulp compartments was also observed. No
histopathological changes were seen in the brain, heart and lungs.
Conclusions: These findings showed that short-term treatment with low doses of Dox induced
morphological changes in the liver, kidney, spleen and adrenal of rats, indicating that cellular toxicity could
be seen even with short-term chemotherapeutic protocols using Dox.
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Poster 1 Canine Cutaneous Mast Cell Tumors, Association Between
Histopathological Classification and Clinical Prognosis
B. Martí-García*, A. Lloret† and J. Martínez*
*Sanitat i Anatomia Animals, Universitat Autònoma de Barcelona, Spain and †Fundació Hospital Clínic Veterinari,
Universitat Autònoma de Barcelona, Spain

Introduction: Canine cutaneous mast cell tumors (CCMCT) present highly variable biological behavior.
Histopathological grading systems for CCMCT are considered one of the most consistent prognostic
indicators.
Materials and Methods: The aims of this retrospective study were to classify 61 CCMCT biopsies,
submitted between 2002 and 2016, according to Patnaik (1984) and Kiupel (2011) histopathological
grading systems and to study their relation to different clinical parameters that have prognostic value.
Results: Dogs included in this study ranged from 3 to 15 years old, 49% were males and 51% were
females. Sixty-four percent were predisposed breeds and 21% were mixed. Only a 10% of the dogs died
because of CCMCT, 16% had more than a single nodule, 21% had reoccurrence and more than 60% of the
dogs survived more than 12 months. Only a 7% of the neoplasms were classified as grade 3 and more than
a 50% were classified as grade 2 (Patnaik). Accordingly, more than a 90% of the CCMCT were classified
as low grade (Kiupel). When a binary logistic regression model was carried out, Patnaik’s grading system
was statistically significant predicting survival time up to 3 months (P=0.02) and up to 12 months or more
(P=0.05), and tumor size was strongly predictive of reoccurrence when associated with Kiupel’s grading
system (P=0.03).
Conclusions: Different laboratory techniques have been used for an accurate prognosis of CCMCT,
however, histopathology analysis is a quick and useful tool to infer a clinical prognosis.
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Poster 2 Expression of Ki67 in Canine Cutaneous Histiocytoma
K. Paździor-Czapula*, I. Otrocka-Domagała*, M. Gesek*, M. Mikiewicz* and M. Pawlik*
*
Department of Pathological Anatomy, Faculty of Veterinary Medicine, University of Warmia and
Mazury in Olsztyn, Poland

Introduction: Although benign, canine cutaneous histiocytoma (CCH) is characterised by rapid growth.
Spontaneous regression of CCH is determined by the infiltration of cytotoxic T-lymphocytes with
subsequent apoptosis, and, speculatively, decreased proliferation activity of tumour cells. This study
analysed Ki67 expression in CCH and determined the relationship between Ki67 expression and
spontaneous regression of CCH.
Materials and Methods: Fifty-six CCHs were routinely processed using the paraffin method. The
histiocytic origin was confirmed by immunohistochemistry (CD18+, MHCII+, CD3-, CD79αcy-). Tumours
were divided into four stages of regression (according to Cockerel and Slauson, 1979) and the number of
infiltrating T-lymphocytes was scored 1-4. The evaluation of Ki67 expression was performed using a
monoclonal antibody (clone MIB-1) with subsequent quantitative analysis. The result was expressed as a
percentage of Ki67+ cells (Ki67 index).
Results: Canine cutaneous histiocytomas showed highly variable, nuclear expression of Ki67, seen in both
histiocytic and lymphocytic populations (min. 2.27; max. 59.27; M=23.06; SD=15.59). These populations
were indistinguishable from each other in Ki67-immunolabeled slides. There was no correlation between
Ki67 expression and regression stage of CCH, but the Ki67 index was positively correlated with the number
of the infiltrating T-lymphocytes (r=0.287; p=0.032). Furthermore, cytoplasmic expression of Ki67 was
detected in single tumour cells in a few cases of CCH.
Conclusions: In CCH, tumour cells and lymphocytes variably express Ki67. In regressing CCH, the
increase of Ki67 index probably results from activation and enhanced proliferation of infiltrating Tlymphocytes.
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Poster 3 Role of FZD6 in Pathogenesis of Canine Acanthomatous
Epulis and Human Ameloblastoma
B. Putnová*, M. Buchtová†, E. Hrubá†, J. Štembírek‡, I. Putnová§, J. Burová¶, M. Georgiou¶, L. Stehlík± and M.
Škorič*
*Department of Pathological Morphology and Parasitology, University of Veterinary and Pharmaceutical Sciences
Brno, Czech Republic, †Laboratory of Molecular Morphogenesis, Institute of Animal Physiology and Genetics,
Academy of Sciences, Czech Republic, ‡Department of Maxillofacial Surgery, University Hospital Ostrava, Ostrava,
Czech Republic, §) Department of Anatomy, Histology and Embryology, University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic, ¶Small Animal Clinic, Department of Surgery and Orthopedics, University of
Veterinary and Pharmaceutical Sciences Brno, Czech Republic and ±Small Animal Clinic, University of Veterinary
and Pharmaceutical Sciences Brno, Czech Republic

Introduction: Acanthomatous epulis in dogs and human ameloblastoma both belong to the group of
odontogenic tumours. It was proposed that they arise from remnants of the dental lamina, where we
observed high expression of Frizzled 6 (FZD6). FZD6 is a receptor of WNT signalling pathway, which is
crucial for cell development, migration and polarity, and its defects are linked to many cancers. Our aim is
to evaluate expression of FZD6 in these odontogenic tumours.
Materials and Methods: First, we used immunofluorescence to map the distribution of FZD6 positive cells
in cancer tissue and its subcellular expression was analysed on the confocal microscope. Next, the
alteration of gene expression of all main WNT pathway members was analysed in malign and benign
tumours by PCR Array, to uncover possible differences in upregulation of certain section of this pathway.
Results: FZD6 was highly expressed in tumorous tissue. We observed a different distribution and pattern
of expression of FZD6 in canine acanthomatous epulis and human ameloblastoma. Moreover, we observed
overexpression of several genes related to WNT in human ameloblastoma such as Axin2, Lef1, Tcf7 or
Dkk3.
Conclusions: We are suggesting, that WNT signalling pathway is involved in pathogenesis of canine
acathomatous epulis as well as in human ameloblastoma. Nevertheless, different pattern of expression and
cell distribution suggests that these tumours might have a different origin.
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Poster 4 Immunohistochemical Profile of Feline Injection-Site
Sarcomas Versus Non-Injection-Site Sarcomas in Cats
A. Wojtkowska*, A. Małek*, A. Wojtalewicz*, I. Dolka†, R. Sapierzyński†, K. Zabielska-Koczywąs* and R.
Lechowski*
*Department of Small Animal Diseases with Clinic, Warsaw University of Life Sciences (WULS-SGGW), Faculty of
Veterinary Medicine, Poland and †Department of Pathology and Veterinary Diagnostics, Warsaw University of Life
Sciences (WULS-SGGW), Faculty of Veterinary Medicine, Poland

Introduction: FISS (feline injection-site sarcomas) accounts for 13% of all feline malignancies and is a
common subcutaneous tumor in cats. It is believed that local inflammatory reaction after the injection of
different substances is involved in developing neoplasia. The aim of this study was to create an
immunohistochemical profile to emphasize distinctions between FISS and feline non-injection-site
sarcomas (nonFISS).
Materials and Methods: Eleven FISS and eight nonFISS were included based on histopathology and
clinical data. All of FISS and nonFISS were diagnosed as fibrosarcomas. Immunohistochemistry for
proliferation cell nuclear antigen (PCNA), matrix metalloproteinase 2 and 9 (MMP-2 and MMP-9),
cyclooxygenase 2 (COX-2) and glycoprotein P (PGP) were evaluated.
Results: According to the Couto et al. grading system, the tumors from FISS and nonFISS were classified
as grade III and grade II, respectively. MMP-9, COX-2 and PGP expression were significantly higher
(p<0.05) in FISS than in nonFISS. However, there was no significant difference in PCNA and MMP-2
expression between FISS and nonFISS (p=0.3809). Higher expression of MMP-9, COX-2 and PGP was
correlated with the degree of malignancy.
Conclusions: Our preliminary results seem to suggest that MMP-9, COX-2 and PGP may be useful
markers in differentiating these tumors, especially in cases in which histopathological examination is
insufficient. High expression of MMP-9, COX-2 and PGP may be related to malignancy of FISS. Funded by
KNOW (Leading National Research Centre) Scientific Consortium “Healthy Animal-Safe Food” decision of
Ministry of Science and Higher Education No.05-1/KNOW2/2015
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Poster 5 Immunohistochemical Expression of EphA2 and EphA3
Receptors in Canine Osteosarcoma
M.M. Laut*, S.H. Akter*, S. Erdal Irac* and C. Palmieri*
*School of Veterinary Science, The University of Queensland, Queensland, Australia

Introduction: Erythropoietic-producing hepatocellular (Eph) receptors are the largest family of receptor
tyrosine kinases which are activated by interacting with cell-surface ligands, termed ephrins. These
receptors, in particular EphA2 and EphA3, are considered novel targets for anti-cancer agents, being
frequently overexpressed in several human tumours.
Materials and Methods: EphA3 and EphA2 expression has been evaluated by immunohistochemistry in
40 canine osteosarcoma (OSA). The association between IHC expression and distribution (20
appendicular, 20 axial), grading (grade I = 11, grade II = 14, grade III = 15) and subtype of OSA (12
osteoblastic, 12 fibroblastic, 10 chondroblastic, 6 poorly differentiated) were statistically analysed.
Results: EphA2 and EphA3 were strongly expressed in all samples with 89.40% (± 8.14) and 79.69% (±
15.07) of positive cells, respectively. In appendicular OSA, EphA2-positive neoplastic cells (90.71% ± 7.09)
were statistically significantly (p = 0.0004) more numerous than EphA3-positive cells (75.89% ± 16.12).
Axial OSA contained a statistically significantly (p = 0.0455) higher number of EphA3-positive cells (87.29%
± 9.19) compared to appendicular OSA (75.89% ± 16.12). The number of EphA3-positive cells was
significantly higher in grade III (86.97% ± 12.26) compared to grade I (72.64% ± 13) OSA. The expression
of both markers was not correlated with the histological subtype.
Conclusions: This study suggests that EphA3 and EphA2 may be involved in canine bone carcinogenesis,
with EphA3 potentially being prognostically significant. Further examination of the Eph-ephrin signalling
pathway is essential in the development of novel diagnostic or therapeutic agents targeting these receptors
in canine OSA.
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Poster 6 PTGS2 and ITGB1 Gene Expression in Canine Melanoma
L. Medven Zagradišnik*, N. Guillemin†, A. Gudan Kurilj*, I.-C. Šoštarić-Zuckermann*, B. Artuković*, Ž.
Grabarević* and M. Hohšteter*
*Department of Veterinary Pathology, Faculty of Veterinary Medicine, University of Zagreb, Croatia and †ERA Chair
VetMedZg Project, Internal Diseases Clinic, Faculty of Veterinary Medicine, University of Zagreb, Croatia

Introduction: Cyclooxygenase and integrin pathways are involved in the relationship between tumor cells
and their microenviroment and have an important role in tumor progression. Canine oral melanocytic
tumors are more malignant than their dermal counterparts. The objective of this pilot study was to
investigate expression of prostaglandin-endoperoxide synthase 2 gene (PTGS2) and integrin beta 1
(ITGB1) in canine melanomas.
Materials and Methods: A total of 34 samples were divided into two groups: formalin-fixed, paraffinembedded (FFPE) (n=17) and fresh frozen tissue (FF) (n=17). Each group contained 4 oral and 2 dermal
melanomas, 1 lymph node metastasis and 10 negative controls (n=5 skin; n=5 oral mucosa). A diagnosis of
melanoma was confirmed histopathologically and immunohistochemically with Melan A. PTGS2 and ITGB1
gene expression was investigated with qPCR using the ∆∆CT method. The Wilcoxon and Student tests
were performed for statistical analysis, depending on data distribution for each group.
Results: Oral melanomas showed higher expression of PTGS2 (FC 4.11, p<0.05) and ITGB1 (FC 5.48,
p<0.01) in FF and ITGB1 (FC 2.82, p<0.05) in FFPE. No differences were found in dermal melanoma. The
results showed a tendency toward positive correlation in ITGB1 gene expression in oral melanoma
between FF and FFPE extraction (r=0.64, p<0.1).
Conclusions: This study shows the significant impact of sample preservation method and tissue type on
gene expression quantification. The possibility of gene analysis from FFPE from retrospective studies has
been confirmed. The results of PTGS2 and ITGB1 analysis suggest a more malignant behavior of oral
melanomas, compared to dermal counterparts.

Page | 141

Poster 7 Immunohistochemical Diagnostics of Adenomas and
Adenocarcinomas of Meibomian Glands in Dogs
R. Ciaputa*, A. Szymerowski†, M. Kandefer-Gola*, I. Janus*, P. Borecka *, M. Marzec*, S. Dzimira*, P. Prządka‡,
J. Madej* and M. Nowak*
*Department of Pathology, University of Environmental and Life Sciences, Poland, †Student Research Group of
Anathomopathologists, Department of Pathology, University of Environmental and Life Sciences, Poland and
‡Department and Clinic of Surgery , University of Environmental and Life Sciences, Poland

Introduction: Meibomian gland tumours in dogs are the most often observed proliferative lesions in the
eyelids. Often, the histological boundary between adenocarcinoma and adenoma is poorly marked. In
addition, the accompanying inflammation makes the diagnosis more difficult. The aim of the study is to
investigate cell markers which can be used to distinguish these tumours and evaluation of intensity of
inflammatory infiltration.
Materials and Methods: 34 adenomas and 47 adenocarcinomas verified with the WHO guidelines were
used in this study. Immunohistochemistry was performed using DAKO antibodies such as: Ki-67, von
Willebrand Factor and Merck: CK 20. Additionally, the intensity of inflammatory infiltration in individual
tumour groups was assessed.
Results: Ki-67 expression in adenomas was at level + in 30% of cases, in 5% (++) and in other cases
wasn’t observed. In adenocarcinomas, 15% (+++), 60% (++), 20% (+), and in 5% no expression was
observed. Number of vessels, showed that the mean vascular density in adenomas was 4, and in
adenocarcinomas 8. CK20 expression in adenomas wasn’t observed in contrast to adenocarcinomas
where it was in 45% of cases (+++), in 50% (+ +) and 5% (+). It was noticed that inflammatory infiltration
was almost absent in adenomas, and in adenocarcinomas it was very intense or moderate.
Conclusions: Expression of selected cell markers in the examined tumours can lead to more precise
diagnosis, especially in dubious situations, when we deal with tumours with low mitotic potential or when
we observe the initial stages of tumour development. In these cases, the evaluation of CK20 is particularly
useful.
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Poster 8 The Carcinoembryonic Antigen (CEA) - a Predictor for
Endometrial Lesions in the Cat?
M.A. Pires*, D. Lopes†, E. Rodrigues†, F. Seixas‡ and R. Payan-Carreira§
*ECAV, Veterinary Sciences, CECAV, University of Trás-os-Montes and Alto Douro, Portugal, †ECAV, Veterinary
Sciences, University of Trás-os-Montes and Alto Douro, Portugal, ‡ECAV, Veterinary Sciences-CECAV, University of
Trás-os-Montes and Alto Douro, Portugal and §ECAV, Zootecny Dept.- CECAV, University of Trás-os-Montes and
Alto Douro, Portugal

Introduction: Carcinoembryonic antigen (CEA), a set of extracellular glycoproteins anchored to the
membrane by a glycosylphosphatidylinositol molecule, is found in healthy adults at rather low levels, except
when some tumors are present (e.g. endometrial adenocarcinomas). The presence of CEA in the feline
endometrium is yet to be established.
Materials and Methods: This work compares CEA localization by immunohistochemistry in the normal cat
uterus (proliferative stage [PSt], n= 12; secretory stage [SSt], n =12) and in endometrial lesions, namely the
feline endometrial adenocarcinomas (FEA, n= 38), cystic endometrial hyperplasia (CEH, n= 17) and
pyometra (PYO, n=11).
CEA identification was performed with a monoclonal antibody (A0115, DAKO) at 1/100. The semiquantitative evaluation of the immunoreaction considered the percentage of positive cells and the labeling
intensity. Results were compared by the Chi-square and the Fisher's test using the SPSS® 25.0
(significance p <0.05).
Results: The percentage of CEA endometrial positivity did not change during the feline estrous cycle,
despite the slightly higher percentage of positive epithelial cells in SSt. In contrast, a decreased positivity
was found in endometrial lesions (FEA, CEH and PYO). The surface epithelium of CEH showed a higher
percentage of positive cells compared to FEA neoplastic epithelium (p=0.005). The cytoplasm was the most
common location for CEA. Furthermore, a heterogeneous pattern of CEA labeling was found in the
endometrial lesions.
Conclusions: This study showed that CEA is present in the normal feline endometrial epithelia. Also, it
reports a reduction in the expression in inflammatory and proliferative/neoplastic endometrial lesions.

Page | 143

Poster 9 A Cutaneous Composite Tumor with a Mastocytoma and a
Carcinoma in a Dog: a Case Report
A. de Siqueira*, A.A. Saltão Barão*, M. Crepaldi* and E.F. Bondan*
*Department of Veterinary Medicine, University Cruzeiro do Sul, Brazil

Introduction: Skin tumors, such as mast cell tumors and carcinomas, are common in middle-aged to older
dogs. This report presents the case of an 11-year-old, mixed-breed, orchiectomized dog, which was treated
at a university hospital in the city of São Paulo, Brazil, due to a cervical skin tumor. The lesion appeared six
months before the medical appointment, with a very rapid evolution and no history of previous neoplasms.
Materials and Methods: Fine needle aspiration cytology was performed, with the diagnostic suspicion of
adenoma. The tumor was resected and sent for histopathological examination. Immunohistochemical
analysis was also performed.
Results: On gross examination, the tumor was firm and ulcerated, whitish and multilobulated.
Histopathological examination revealed a grade II mast cell tumor and a carcinoma. Neoplastic mast cells
were disseminated in the dermis and infiltrating the epithelial tumor, which was arranged in multiple, large
irregular islands and trabeculae, separated by a delicate fibrovascular stroma. The neoplastic epithelial
cells were polyhedral, with abundant eosinophilic cytoplasm containing granules and rare vacuolization.
Epithelial tumor cells were immunoreactive to pancytokeratin AE1/AE3 and negative for vimentin, GFAP,
chromogranin, S100 and NSE (neurone-specific enolase); mast cell tumor cells were positive for CD117
and vimentin. In both tumors (epithelial and mast cell tumors), cells immunostained for Ki-67 and were
negative for CD45.
Conclusions: In contrast to collision tumors, composite tumors, as the mixed mastocytoma/carcinoma
described in this report, involve two morphologically and immunohistochemically distinct neoplasms
coexisting within a single site and exhibiting cellular intermingling.
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Poster 10 Identification of BRAF Variant V595e in Urine Smears and
Paraffin-Embedded Tissue - a New Diagnostic Tool for Canine
Transitional Cell Carcinoma
C. de Vries*, P. Pantke†, M. Weiss*, A. Heusinger*, A. Kehl* and H. Aupperle-Lellbach*
*Department of Pathology, LABOKLIN GmbH & Co.KG, Germany and †AniCura Bielefeld, Tierärztliche Klinik für
Kleintiere, Germany

Introduction: Studies of Mochizuki et al. (PLoS ONE 2015a, 10(6):e0129534; PLoS ONE 2015b,
10(12):e0144170) demonstrated a BRAF mutation in approximately 85% of the urine, frozen and paraffinembedded tissue samples of canine transitional cell carcinomas (TCC). The objective of this study was to
establish these methods in cytological smears and to investigate the prevalence of BRAF variant V595E in
our cohort of patients.
Materials and Methods: Samples from 43 biopsies, 48 urine fluids and/or 31 cytological smears from 66
dogs with either TCC (n=33), urinary bladder polyps (n=7), cystitis (n=23) or without bladder disease (n=3)
were selected. DNA-isolation from all materials was performed with the use of commercially available sets.
Exon 15 was examined for the presence of the BRAF variant c.1784T>A by Sanger sequencing.
Results: DNA isolation was successful in 39/43 paraffin-embedded samples, 26/31 smears and 38/48
urine samples. In 22/31 dogs (70.9%) with TCC, the presence of the BRAF Variant c.1784T>A was
confirmed. In all cases with availability of multiple sample materials, BRAF analysis results were identical in
different specimens. The BRAF variant could not be detected in animals without TCC.
Conclusions: In summary, BRAF variant analysis is a good and new tool which often can confirm a
diagnosis of TCC in uncertain cases. Non-invasive diagnostic samples containing sufficient numbers of
relevant cells, such as urine and urine sediment, as well as cytological aspirates or biopsies can be used
for analysis. However, only positive mutation identification is supportive of a TCC diagnosis; absence of the
mutation does not rule out TCC.
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Introduction: Malignant Mixed Mullerian Tumor (MMMT), also known as carcinosarcoma, is seen in uterus
and ovaries of women and uncommonly in dogs. The formation and development of the tumor is still not
certainly known and the histiogenesis of the tumor is also controversial. To explain the biphasic formation,
there are a lot of different theories. ‘Malignant Mixed Mullerian Tumor’ was defined clinically,
pathomorphologically and immunohistochemically in the rare biphasic malignant ovarian tumor in a Golden
Retriever.
Materials and Methods: A-14-year-old-Golden Retriever-breed-dog presented with a bloody vaginal
discharge. After clinical examination, ovariohysterectomy was performed. Histopathological examination of
slides were stained routinely with H&E and Masson’s trichrome stains. Immunohistochemically, vimentin,
cytokeratin(CK)8, bone morphogenetic protein 6 (BMP6), β-Catenin, S100, CD10, E-cadherin and desmin
as primary antibodies were stained by using Avidin-Biotin-Complex Peroxidase method (ABC-P).
Results: Histopathologic finding showed a biphasic tumor. Ovarian mass was showed both sarcomatous
and carcinomatous elements. Immunohistochemically, while vimentin, BMP6, S100, CD10 and desmin
antibodies were positive in sarcomatous areas; CK8, e-cadherin, β-Catenin, S100, CD10, vimentin and
BMP6 were positive in carcinomatous areas and the case was diagnosed as ‘Malignant Mixed Mullerian
Tumor’.
Conclusions: Staining of epithelial structures with BMP6, vimentin, S100 and CD10 were especially
remarkable. this may play a role in epithelial-mesenchymal transition. Ovarian MMMT is mostly seen in
human uterine tissues. We have not encountered much in veterinary literature, especially with
immunohistochemical study. As result, it is thought that this rare case would provide a detailed report of the
immunohistochemical features of ‘Malignant Mixed Mullerian Tumor’ in a dog.
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Introduction: Mast cell tumours (MCTs) are one of the most frequently diagnosed skin tumours in dogs.
The aim of the study was to evaluate the immunohistochemical expression of CD2, CD25, tryptase and
chymase in canine MCTs and to compare expression levels with parameters of malignancy (grade, mitotic
index, Ki-67 labelling index and CD117 staining pattern).
Materials and Methods: The studies were conducted on 53 canine MCTs. Material was fixed in 7%
buffered formalin and embedded in paraffin blocks. Antigens were retrieved in a citrate buffer. Endogenous
peroxidase was blocked in 3% solution of hydrogen peroxide. The sections were overlaid with primary
antibodies: CD2, CD25, chymase, tryptase, CD117 and Ki-67.
Results: On the basis of Patnaik grading system, 20 dogs had grade I MCTs, 17 - grade II and 16 - grade
III. According to Kiupel grading, 34 had low-grade MCTs and 19 - high-grade. CD2 was highly expressed in
32 of 53 cases, CD25 in 20, tryptase in 44 and chymase in 15 cases. The Ki-67 labelling index ranged
between 0 and 55% (mean 11%). The majority of MCTs revealed 2nd staining pattern of CD117 (n=21), 1st
staining pattern was observed in 18 of 53 cases and 3rd staining pattern was disclosed in 14 of 53 cases.
Mitotic index was ranged from 0 to 2.4 (average 0.4).
Conclusions: We observed that low or lack of chymase expression was connected with higher
malignancy. CD2 expression was higher in more aggressive MCT. CD25 expression was lower in
malignant lesions.
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Introduction: Tumour microenvironment is composed of stromal cells that interact with cancer cells
providing conditions for differentiation, maturation and survival. Mast cells exert biological functions by
releasing a large panel of pro-fibrogenic mediators. The aim of this study was to characterize canine
cutaneous mast cell tumour (MCT) cultures and investigate the interaction between neoplastic mast cells
and stromal fibroblasts.
Materials and Methods: A high-grade cutaneous MCT was used to establish a primary cell culture.
Tumour stromal fibroblasts and/or neoplastic mast cells were cultured under the following conditions: direct
cell–cell contact, in a transwell co-culture system, and in single cultures (in RPMI or conditioned media from
the primary tumour co-culture).
Results: Optimal cell growth was obtained when mast cells were co-cultured with fibroblasts in direct cell–
cell contact, showing a positive interaction between them. In this condition, mast cell lifetime was superior
to 30 days, without extra supplement factors. All mast cells cultured alone in RPMI medium died within 4
days, while mast cells cultured alone in the conditioned medium were viable for 48 hours longer. In cultures
involving both cell types, mast cells remained alive longer and apoptotic rate was lower.
Conclusions: Our results suggest that neoplastic mast cells and fibroblasts chemically interact and that
physical contact between cells may be an important issue. Further studies are needed to better
characterize mast cells/fibroblast interactions and to determine their role in tumour progression, invasion
and metastases formation in MCTs.
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Introduction: Cyclin-D1, a positive regulator of the G1-S transition during the cell cycle, has been found to
be overexpressed in high percentage of human non UV-induced melanomas. The aim of the study was to
investigate cyclin-D1 expression in canine oral melanomas (COMs).
Materials and Methods: Twenty-one formalin-fixed, paraffin-embedded, Ki67+ histological sections of
COMs from the archive of the University of Padova were immunohistochemically stained with monoclonal
antibodies for cyclin-D1 (VENTANA®). Weak positivity or positivity in less than 10% of neoplastic cells have
been considered as negative for this work. Positivity for cyclin-D1 and Ki67 was expressed as an index (I)
and calculated as the average number of positive cells in 5 hpf.
Results: Seven out of 21 samples (33.3%) showed a strong nuclear positivity for cyclin-D1 distributed
diffusely or in clusters within the tumor. Cyclin-D1I was lower than Ki67I in 5/7 cases. In the remaining 2
cases, due to the compresence of cytoplasmic non-specific labelling, Ki67 positivity was not consistently
assessed.
Conclusions: This study presents the immunohistochemical expression of cyclin-D1 in COMs. Cyclin-D1I
is easier than Ki67I to obtain because of the lower number of positive cells. Furthermore, cyclin-D1 antigen
seems to be more preserved in archive material. However, the characteristics of cyclin-D1 expression need
to be confirmed on a higher number of cases and, for the possible restricted pattern of positivity, only
complete excision should be taken in consideration for further studies. These data encourage future studies
on the role of cyclin-D1 in COMs’ pathogenesis and its possible prognostic significance.
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Introduction: Teratomas are rare gonad tumors characterized by a proliferation of cells from one or more
embryonic layers. They are named monophasic teratomas when only one type of germ layer is present.
Uterine adenocarcinomas are also rare, affecting mainly middle-aged to geriatric females.
Materials and Methods: A 10-year-old female Boxer dog was admitted to the University Veterinary
Hospital of Coimbra (Portugal), with purulent vaginal discharge and lethargy. A pyometra co-existing with
an enlarged ovary was diagnosed by ultrasound; ovariohysterectomy was performed. The lesions in the
surgical specimen were documented, which was submitted to histopathological exam.
The left ovary was enlarged (8 x 5 x 4 cm) compared with the contralateral (2.5 x 1.5 x 1.5 cm), and
irregularly shaped. After sectioning, the left ovary was constituted of a uniform, whitish tissue with multiple
cystic structures. The uterus, showing an irregular morphology, contained a hemorrhagic exudate. The left
uterine horn was markedly distended, presenting multiple adherences to the ovarian bursa.
Results: Microscopically, in the left ovary, the normal parenchyma was compressed by a neoplastic mass
represented by well-differentiated nervous tissue, surrounded by a dense connective tissue. The tumor
cells presented strong positivity to S100, NSE and vimentin and were negative to keratin and inhibin. The
endometrium evidenced cystic hyperplasia with a septic pyometra. In the cranial segment of the left uterine
horn an epithelial cell tumour invading the muscular layer was also found.
Conclusions: Here we describe a case of a monophasic ovarian teratoma co-existing with endometrial
adenocarcinoma and septic pyometra in an old female dog, two rare gynecological conditions.
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Introduction: The degree of lymphocytic infiltration has been associated with the progression of human
prostate carcinoma (PC) and prostate inflammation itself has been proposed as a potential stimulus for the
initiation and promotion of PC development. Despite many similarities between human and canine PC, the
role of the immune microenvironment in canine PC is still uncertain.
Materials and Methods: T and B lymphocyte density has been characterised in 6 normal prostates, 15
prostatic hyperplasia (PH) and 20 PCs in dogs by IHC. The relationship between CD3 + and CD79+ cells
density and survival time for PC was also verified.
Results: Results revealed a statistically significant increase in T and B cells in PC (mean number of T
cells/field = 40.30 ± 25.07; B cells = 18.73 ± 5.20) compared to normal specimens (T cells = 7.19 ± 1.11; B
cells = 3.46 ± 0.63) and PH (T cells = 11.95 ± 1.21; B cells = 8.87 ± 2.62). Regarding PC histological
variants, lower numbers of lymphocytes were observed in the most undifferentiated (solid) type. CD3 + cell
density was positively correlated with survival time of dogs with PC (P = 0.0167).
Conclusions: This is the first study focused on the characterisation of the lymphocytic immunophenotype
in naturally occurring canine prostate hyperplasia and cancer. These results may contribute to our
understanding of the immune microenvironment of the canine prostate in health and disease, the
immunological mechanisms regulating PH and PC development and progression, as well as providing
background data for future immunotherapeutic targets.
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Introduction: Canine mast cell tumor excision rightly demands an accurate prognosis. Decision making
regarding treatment has been proposed based on histological grading, proliferation indexes, existence of ckit mutation and establishment of KIT patterns. However, owners frequently require less expensive
complementary analysis. The objective of this work was to establish how grading of mast cell tumors
relates to the KIT pattern established by immunohistochemistry, and if both data could be enough to
establish a prognosis and help treatment decisions. We also wanted to evaluate how much KIT pattern may
alleviate or aggravate the histological grading.
Materials and Methods: Eighty cases of canine mast cell tumors were selected all having been classified
as low or high grade and submitted to immunohistochemistry (DAKO polyclonal c-kit antibody) for KIT
expression classification in patterns 1, 2 or 3.
Results: Results showed the following distribution: 42.5% of the tumors (34) were low grade and 57.5%
(46) high grade. Of the low grade group 55.9% were pattern 1, 23.5% pattern 2 and 20.6% pattern 3. Of the
high grade group 28.2% were pattern 1, 34.8% pattern 2 and 37% pattern 3. In low grade tumors the
percentage of patterns 2 and 3 was high (44.1%), worsening the prognosis. In high grade tumors, 28.2%
expressed pattern 1, alleviating the prognosis.
Conclusions: In the majority of mast cell tumors grading and KIT pattern expression were enough to
support treatment decision, but a large number remained for which more information is needed.
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Introduction: Investigation of tumour protein profiles may allow for identification of cancer markers and
potential therapeutic targets. The objective of the present study was an analysis of protein profiles derived
from fresh frozen neoplastic and non-neoplastic canine lymph nodes using two-dimensional electrophoresis
(2DE), followed by immunohistochemical examination of archival canine lymphoma tissues for identification
of differentially expressed protein associated with neoplastic growth.
Materials and Methods: 2DE was used for comparative analysis of proteins extracted from fresh frozen
canine B-cell lymphomas (n=4) and non-neoplastic lymph nodes (n=6). Liquid chromatography-tandem
mass spectrometry was applied for protein identification in selected gel spots. To determine whether
elevated expression of protein deglycase DJ-1, which was a protein identified in one of the lymphoma-2DEgel spots, was related to neoplastic cells, archival paraffin-embedded tissues of canine lymphomas (n=20)
and non-neoplastic canine lymph nodes (n=7) were analysed by immunohistochemistry using PARK7/DJ-1
rabbit polyclonal antibody (Abcam).
Results: In one of the 2DE gel spots showing over-4-fold overexpression between the two groups, protein
deglycase DJ-1 known as Parkinson disease protein 7 (PARK7) was identified. Immunohistochemical
analysis of PARK7/DJ-1 expression in canine lymphomas revealed diffuse, moderate to strong nuclear and
cytoplasmic immunostaining in neoplastic cells, but only faint, or lack of immunolabeling, in cells of necrotic
appearance. Non-neoplastic lymph nodes presented weak to moderate cytoplasmic and only occasionally
strong nuclear immunostaining in lymphocytes.
Conclusions: The results of proteomic and immunohistochemical analyses allowed for the identification of
PARK7/DJ-1 as a protein associated with neoplastic growth in canine lymphoma.
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Introduction: Urinary system smooth muscle sarcoma occurs primarily in middle-aged to older dogs and
represents a small proportion of urinary tumors. No breed, reproductive status or sex predisposition have
been previously confirmed. The most common site is represented by the urinary bladder.
Materials and Methods: A 1-year-8-month-old Labrador retriever presented to the clinic with recurrent
hematuria and urinary tract obstruction. Urethrocystography and urethrocystoscopy showed multiple
masses, involving the bladder neck and the proximal urethra. Endoscopic biopsies were performed,
formalin fixed and submitted to the laboratory for histopathology (HE), followed by immunohistochemistry
(Alpha Smooth Actin and Myoglobin).
Results: Urethrocystoscopy showed multiple masses, variable in size, covered by ulcerated epithelium,
fully obturating the urethral sphincter. The histopathological examination revealed similar aspects in all
biopsy samples; both bladder neck and proximal urethra exhibited a neoplastic structure covered by
ulcerated transitional epithelium. Neoplasms were highly cellular, composed of mesenchymal cells with
elongated nuclei and indistinguishable cytoplasm, occasionally with “cigar-shaped” appearance and
showing malignant aspects (anisokaryosis, euchromatic nuclei, rare binucleated cells, evident nucleoli and
atypical mitotic figures 5/HPF). Immunohistochemistry evaluation showed 5% of neoplastic cells positive for
Alpha Smooth Actin and none positive for myoglobin, suggesting a poorly differentiated sarcoma of smooth
muscle origin.
Conclusions: Despite low incidence of leiomyosarcoma in young dogs with urinary clinical signs, early and
complex diagnosis is necessary to establish a therapeutic protocol in order to prevent death due to urinary
bladder rupture, as the present case ended.
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Introduction: The primary lung carcinomas are rare but aggressive tumours, often diagnosed in geriatric
patients with metastatic lesions and no respiratory signs. The aim of this study was to evaluate
histologically and immunohistochemically the case of a 15-year-old Birman cat presented with a history of
weight loss and lameness that was euthanized under suspicion of lung carcinoma based on cytological and
radiological findings.
Materials and Methods: At necropsy, FFPE tissue samples were collected and stained with H&E, PAS
and PAS diastase. Immunohistochemistry was performed for cytokeratin (CK) 5/6 and thyroid transcription
factor-1 (TTF-1) identification.
Results: One large neoplastic nodular mass was identified in the caudal left lung and several metastases
in a bronchial lymph node, left kidney and multiple digits of the left limbs. Histologically, the lung
architecture was severely altered by two pleomorphic cell populations. A small population forms papillary
structures with cuboidal cells that occasionally tend to shift into polygonal and spindled cells, forming a
larger population, arranged in nests and chords, highly invasive in the lung parenchyma and metastatic
sites, with intravascular embolization. The PAS stained negative for glycogen. Immunohistochemistry was
highly positive for anti-TTF-1 in the polygonal cells in the lung and mild in a lymph node metastasis. The
cells at the periphery of the nest groups were anti-CK 5/6 positive in a low percentage in both primary and
metastatic sites.
Conclusions: The tumour was classified as pulmonary adenocarcinoma, papillary type, the distribution of
CK 5/6 positive cells suggesting a squamous differentiation of the neoplastic cells.
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Introduction: Feline endometrial adenocarcinomas (FEA) are considered rare in cats. However, recent
reports suggest that FEA might be more frequent than previously considered. The common practice of
ovariohysterectomy, the similar clinical signs with other uterine conditions such as pyometra and abortion,
and the lack of anatomopathological evaluation of ovariohysterectomy specimens may contribute to their
under-diagnosis. Furthermore, clinical information regarding FEA is scarce. This aim was to characterize a
group of queens diagnosed with FEA.
Materials and Methods: Female cats which were diagnosed with FEA between October 2011 and May
2017 were included in the study. Queens diagnosed with FEA but with other diseases were excluded from
this research.
Results: Twenty-five queens, mainly of domestic short-haired breed (n=24), with ages ranging from 6
months to 20 years (mean 7.2±4.5 years) were analyzed. Four queens were under 2 years of age. Thirteen
queens presented papillary serous adenocarcinoma, 7 cats presented in situ adenocarcinomas and 2
females presented endometrial adenocarcinomas with “glomerulóide” arrangement. Pyometra was
diagnosed in 18 diseased queens (76%). Data concerning contraceptive administration was available for 18
queens; of these 13 animals (72%) had history of progesterone-based treatments. Twenty-three animals
(92%) were alive one year after the diagnosis.
Conclusions: According to our results, FEA are more frequent in middle-aged to older queens, as
described in previous studies; however, they were also diagnosed in young animals. Most queens are
presented with pyometra-like clinical signs, and progesterone-based contraceptive treatments may be
implicated in carcinogenesis. Reproductive organs should always be evaluated by histopathology.
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Introduction: A characteristic feature of canine mammary tumours (CMT) is the involvement of
myoepithelial cells in tumour proliferation. Their identification using immunohistochemical methods plays an
important role in the differential diagnosis of CMT and is associated with a better prognosis in case of
mammary carcinomas. In particular, p63 with nuclear expression is thought to be more specific than other
markers of myoepithelial cells. The aim of this study was to assess the specificity of p40 and p63 in normal
and neoplastic mammary tissues.
Materials and Methods: Surgically removed, formalin-fixed and paraffin-embedded tissue samples from
10 benign and 32 malignant canine mammary tumours and 16 associated normal mammary gland tissues
were selected to evaluate the expression of p40 and p63 protein using immunohistochemistry. The
myoepithelial cell phenotype was confirmed by complementary antibodies including alpha-smooth muscle
actin, cytokeratin-14 and vimentin.
Results: The immunohistochemical reaction clearly demonstrated nuclear expression of p40 and p63 in
myoepithelial-like cells. These cells were classified as pre-existing, hypertrophic, spindle-stellate and
rounded myoepithelial cells. Smooth muscle cells did not express p40 or p63 protein. The staining patterns
of myoepithelial cells for p63 and p40 were similar in terms of percentage and intensity of stained nuclei.
Conclusions: This study revealed that both p40 and p63 are useful markers for identifying complex
mammary tumours in dogs. Both markers show a gradual decrease in immunoreactivity during epithelialmesenchymal transformation of myoepithelial cells. It seems that p40 is a more specific marker than p63
and can be used simultaneously in the diagnosis of CMT.
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Introduction: Lipid-rich carcinoma (LRC) and mucinous carcinoma (MC) are special types of canine
mammary tumors (CMTs) which are rarely diagnosed. This study aims to characterize a collection of cases.
Materials and Methods: The departmental archive included 4 LRC and 13 MC. Diagnosis was reevaluated by IHC for CK, Vim, SMA, Des, CgA, p63, Ki67, p53, ERα, PR and stains with Sudan III,
mucicarmine, PAS, PAS-diastase and PAS-AB.
Results: Two LRC and 6 MC were selected and constituted 1% of CMTs. All LRC and 2 MC were grade 3.
Carcinomas were positive for CK, Ki67, p53, ERα and PR. The expression of Ki67, p53, ERα, PR was
higher in MC, however there were no significant differences between types. Among both types ERα
expression was significantly higher than p53. Two cases of MC expressed p63 and Vim. MC showed
positivity for mucus staining, however with differences in intensity. Mucinous material was predominantly
extracellular. CgA expression was observed in 1 MC. Sudan III demonstrated the lipid droplets in LRC.
Conclusions: This study confirms the rarity of LRC and MC, and contributes to the sparse literature on
these CMTs. IHC and histochemistry improve diagnostic process. Although LRC in human breast is
considered to be ER-negative, our study showed that LRC are ER-positive in dogs. We suggest the
neuroendocrine differentiation of some MC. Additional investigations are needed to confirm this hypothesis.
Funded by National Science Centre Poland, DEC-2017/01/X/NZ5/01430; KNOW (Leading National
Research Centre) Scientific Consortium “Healthy Animal-Safe Food” decision of Ministry of Science and
Higher Education No.05-1/KNOW2/2015
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Introduction: During cancer pathogenesis, the lipid metabolism of cells changes radically and therefore
alterations in lipid metabolism has been accepted as a major metabolic pathway feature of solid tumors.
Attempts to understand the role of different lipids in cancer physiology depend on the ability to accurately
monitor alterations in lipid composition at cell level due to the diversity of lipid classes. Mammary gland
tumor is a common tumor in pet veterinary medicine. We investigated the differences in total and
phospholipid fatty acid composition of tumor and normal tissue samples in an attempt to get better insight
into the lipid metabolism of tumor cells as well as to improve grading of studied tumors.
Materials and Methods: Paired samples of tumor and adjacent non-tumor tissue were isolated from 37
mammary tumors. After the histopathological examination of tumor and non-tumor samples, fatty acid
profile was determined by GC-MS.
Results: The mammary tumor tissue showed significant differences compared to the normal tissue. The
most significant differences were the increased content in C20:4n6, the increased and the increased
content of 18:1n7, 20:3n6, C22:4n6 and C22:5n6.
Conclusions: The results observed in this study showed significant variations in fatty acid profile between
tumor and non-tumor tissue of different lipid classes.
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Introduction: Canine spindle cell mammary tumors (CSCMTs) are mostly unknown low prevalence
mammary tumors. Peripheral nerve sheath tumors (PNSTs) are found in nerves, skin and subcutis with a
potential different behavior. The aim of this study was to determine the possible existence of PNSTs of
mammary origin.
Materials and Methods: Cases of dogs with mammary neoplasms submitted for histopathology from
1998-2013 (16 years) were retrospectively selected from the databases of 3 institutions when diagnosis
was compatible with CSCMTs. Selected cases were histologically reviewed (H&E) and graded (grades I, II
and III). Histochemistry (PAS/Masson) and immunophenotyping by immunohistochemistry (IHC) (n=70)
was performed in a subset of malignant CSCMTs.
Results: After histological and IHC review, the presence of two mammary PNSTs was determined. Both
tumors were AE1/AE3-, CK14-, vimentin-, actin-, calponin-, CD31-, S100-, and GFAP+. The positive
immunolabelling for the specific neural marker glial fibrillary acidic protein (GFAP) confirmed the perineural
cell origin of the tumors. The prevalence among the total of CSCMTs was very low (3%). Animals were
aged (mean 10.5 years), and had other malignant mammary tumors as well. In spite of being very large
neoplasms (mean 7.5 cm), canine mammary PNSTs were of low-intermediate grade. These tumors had no
evident PAS+ membranes and collagen (Masson).
Conclusions: This is the first description of canine mammary PNSTs, presumably arising from small
nerves of the mammary tissue. PNST should be considered as a differential diagnosis among other spindle
cell mammary tumors, especially from malignant myoepithelioma.
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Poster 26 Periostin (POSTN) Expression in Cancer-Associated
Fibroblasts (CAFS) and Neoplastic Cells in Mammary Gland Tumors
in Dogs
P. Borevka*, R. Ciaputa*, M. Kandefer-Gola*, I. Janus*, S. Dzimira*, M. Marzec*, A. Szymerowski†, A. Piotrowska
‡, K. Ratajczak-Wielgomas ‡, P. Dzięgiel‡, J. Madej* and M. Nowak*
*Department of Pathology, University of Environmental and Life Sciences, Poland, †Student Research Group of
Anathomopathologists, Department of Pathology, University of Environmental and Life Sciences, Poland and
‡Department of Histology and Embryology, Medical University of Wroclaw, Poland

Introduction: Mammary gland tumours are one of the most common neoplastic lesions in bitches. Recent
reports have shown that periostin is an important protein in the processes of tumor cell proliferation,
migration and cancer progression. POSTN is known and used protein in human medicine. High POSTN
expression was observed in CAFs cells e.g. in invasive ductal carcinoma in women. CAFs cells play the
important role in the process of angiogenesis and increase the migration of cells, contributing to cancer
growth and metastasis.
Materials and Methods: The study was carried out on 101 samples. 77 lesions were classified as cancer,
and 24 cases as adenomas. Tumours were classified according to Goldschmidt classification. The
immunohistochemical examination of the expression of periostin was made by using polyclonal rabbit
antibodies (DAKO).
Results: CAFs POSTN expression was observed in adenocarcinoma, among which 22% (+++), 22 (++)
and 48% (+). CAFs POSTN expression was observed in 25% of adenomas at level of +. Statistical analysis
showed a significant difference between POSTN expression in cancers and adenomas (p<0.001).
Moreover, the POSTN expression was observed in cancer cells in 26% of malignant cases and 12.5% of
benign cases. The presence of CAFs showed a positive correlation with POSTN expression in cancer cells
(p<0.05 r=0.41)
Conclusions: The obtained results suggest a significant role of CAFs in the progression of carcinogenesis
in mammary gland tumours in bitches, as it occurs in ductal breast carcinoma in women. POSTN could be
a useful marker in the diagnosis of mammary gland tumours in bitches.
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Poster 27 Significance of Cytological Grading in Canine Mammary
Carcinomas: Concordance with Histologic Grading
Roxana Popa*, F. Tăbăran*, Raluca Marica*, Corina Toma*, C. Cătoi*, and A.F. Gal*
*Department of Pathology, University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania

Introduction: Cytological assessment and grading of canine mammary carcinomas is a reasonable and
reproducible method, which can allow tumour evaluation without any surgical intervention. Most
pathologists often place little confidence on canine mammary cancer fine needle aspiration (FNA) material
attributable to subjective evaluation and low uniformity. This study presents the diagnostic value of
cytological grading system proposed by Robinson, in a variety of canine mammary cancers.
Materials and Methods: Preoperative cytological specimens were achieved by FNA method from 24
female dogs with mammary cancer. The FNA smears were stained with Diff-Quik method and assessed by
Robinson’s system. The double-blind cytological grades obtained were compared and correlated with
histological grades derived postoperatively on haematoxylin and eosin (HE) slides. The grading system
proposed by Goldschmidt was performed on HE slides.
Results: Robinson’s system confirmed a top correspondence with the histological grading system (p<0.05;
70.83%), especially in grade I and III tumours (62.5%). From all assessed cytological parameters of the
Robinson’s system, the nuclear size and cell dissociation had little significance in predicting the cytological
score. Cytological and histological diagnoses matched in 62.5% of cases.
Conclusions: Cytological grading system proposed by Robinson’s for human breast cancer is simple and
objective for canine mammary cancer, and proved to be in accordance with histological grading. In this
sense, the morbidity related with overtreatment of low-grade canine mammary neoplasms can be avoided.
Further studies in a larger cohort are required to demonstrate the utility of cytological systems for canine
mammary tumours.
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Poster 28 Disseminated Nontuberculous Mycobacterial Disease in a
Cat Caused by Mycobacterium Sp. Strain MFM001
H. Madarame*, H. Kayanuma†, K. Ogihara‡, S. Yoshida§, K. Yamamoto§, Y. Tsuyuki¶, T. Wada± and T.
Yamamoto±
*Veterinary Teaching Hospital, Azabu university, Japan, †Department of Veterinary Medicine, Azabu university,
Japan, ‡School of Life and Environmental Science, Azabu university, Japan, §Graduate School of Biomedical
Sciences, Nagasaki University, Japan, ¶Sanritsu Zelkova Veterinary Laboratory, Japan and ±Department of
International Health, Nagasaki University, Japan

Introduction: Nontuberculous mycobacteria (NTM) are saprophytic mycobacteria that are considered to
represent environmental contamination or colonization. In cats, NTM disease presents occasionally as
disseminated disease owing to the innate resistance of felines. We report here a feline case of infection
with Mycobacterium sp. strain MFM001 (MFM001), a species of unidentified slow-growing NTM, which
presented as disseminated disease.
Materials and Methods: A seven-year-old, castrated male cat, which was negative for FeLV antigen and
FIV antibody serologically, receiving immunosuppressive therapy for a total period of about 22 months,
developed a fatal mycobacterial infection. Biopsy (10 months before death), complete necropsy,
histopathological examination, bacterial culture, PCR, sequencing and genomic analysis of 16S rRNA
gene, hsp65, rpoB and sodA sequences were carried out.
Results: Grossly, MFM001caused widespread disseminated lesions with involvement of the systemic
lymph nodes and both the abdominal and thoracic cavities. Histopathology of the lesions revealed a diffuse
(lepromatous) type of granulomatous infiltration mainly consisting of histiocytes with various amounts of
acid-fast bacilli. MFM001 infection led to disseminated mycobacterial disease characterized by transmural
granulomatous gastroenterocolitis. Phylogenetically, MFM001 was found to be closely related to M.
kyorinense, M. celatum or M. branderi and may have identical genetic features with M. sp. strain B1007.09.0206 isolated from a pulmonary case of a human in Germany.
Conclusions: MFM001 should be considered as a pathogenic organism in cats, especially in
immunocompromised animals. Further investigation of MFM001 infection should include the isolation of
MFM001 to assess the sources of infection and the potential for zoonotic transmission to humans.
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Poster 29 First Report of Fatal Autochthonous Canine
Angiostrongylosis in Northeastern Italy
G. De Zan*, C. Zanardello†, G. Capelli†, G. Binato‡, G. Gaspardis§, E. Gabassi§ and M. Cocchi*
*SCT4, Istituto Zooprofilattico Sperimentale delle Venezie, Italy, †SCS3, Istituto Zooprofilattico Sperimentale delle
Venezie, Italy, ‡SCS2, Istituto Zooprofilattico Sperimentale delle Venezie, Italy and §Ambulatorio Veterinario Dr.
Gaspardis, Italy

Introduction: Canine angiostrongylosis is a cardio-pulmonary helminthic infection caused by
Angiostrongylus vasorum (A. vasorum) currently spreading and emerging in Europe. The infection in the
dog can be either direct or indirect. It ranges from asymptomatic to potentially lethal cases characterized by
a wide spectrum of clinical signs, and is apparently poorly recognized in Northeastern Italy.
The diagnostic findings of a fatal case of canine angiostrongylosis are described herein.
Materials and Methods: A 13-month-old male Rhodesian Ridgeback dog without travel history had been
referred for post mortem examination with a suspicion of anticoagulant poisoning. Selected samples were
collected for toxicological, histopathological, parasitological and serological investigations.
Results: Macroscopically, the main findings were mucosal pallor, subcutaneous and visceral
haemorrhages, cardiac right side dilation and multifocal lung consolidation. Adult nematodes, grossly
compatible with A. vasorum, were found in right heart chambers, pulmonary artery and lung.
Microscopically, there was severe diffuse pyogranulomatous pneumonia and parasites were observed in
the lung, liver and myocardium. The parasite identification was confirmed by taxonomy, PCR, antigen
detection and presence of larvae on faecal smear. Toxicology tested negative.
Conclusions: To the best of our knowledge, this is the first autochthonous case of fatal canine
angiostrongylosis reported in Northeastern Italy, confirming the expansion of the disease into previously
non-infected areas. Since eradication is impractical, reporting cases is crucial to improve the
epidemiological survey. Moreover, it is important to increase veterinary awareness for the prompt diagnosis
of a potentially life-threatening disease that could represent a diagnostic challenge and may go unnoticed.
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Poster 30 Strongyloides Tumefaciens Large Intestinal Nodules in St.
Kitts Cats
J. Magnusson Wulcan*, M. Dennis* and J. Ketzis*
*Biomedical department, Ross University School of Veterinary Medicine, St. Kitts and Nevis

Introduction: In St. Kitts, slightly raised off-white nodules are relatively frequently seen in the large
intestinal serosa of cats during post-mortem examination. The cause and importance of these is not clearly
understood. The objective of this study was to describe the pathology of these nodules, and potentially
determine their cause.
Materials and Methods: Twelve St. Kitts cats were euthanized due to ill health (e.g. feline
immunodeficiency virus) or accidents (e.g. dog attacks, hit by car). Post-mortem examinations and total
worm counts were performed in all cats.
Results: Ten cats had, slightly raised, off-white nodules, in the colonic wall. The lesions ranged in size
from one to several mm in diameter, and were visible from the serosal and mucosal surfaces.
Histopathology of the nodules revealed that three of these cats had submucosal, encapsulated,
adenomatous hyperplasia containing cross-sections of Strongyloides spp. nematodes surrounded by a
lymphoplasmacytic infiltrate. The remaining cats had areas of lymphatic nodular hyperplasia within the
colonic submucosa. Strongyloides spp. stages were not recovered in the intestinal contents of any of the
cats nor were eggs seen in the fecal material.
Conclusions: A proportion of cats with large intestinal serosal nodules have Strongyloides tumefaciens
adenomatous hyperplasia, a disease entity of which very few reports have been published. S. tumefaciens
nodules can be grossly indistinguishable from hyperplastic lymphatic nodules and should be considered as
a differential diagnosis for large intestinal nodular lesions in cats, even in the absence of Strongyloides
nematodes on total worm counts.
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Poster 31 Platynosomum Fastosum Infestation in an European
Shorthair Cat: Clinical Presentation and Histopathological
Examination
M.I. Casanova*, K. Törner†, A. Staudacher‡, R. Schmäschke§ and H. Aupperle-Lellbach*
*Pathology, LABOKLIN GmbH & Co. KG, Germany, †Clinical pathology, LABOKLIN GmbH & Co. KG, Germany,
‡Tierärztliche Klinik Dr. Staudacher, Germany and §Institut für Parasitologie, Veterinärmedizinische Fakultät,
Universität Leipzig, Germany

Introduction: Platynosomum fastosum is a trematode found in the biliary ducts and gall bladder of cats in
subtropical countries.
A 8-year-old, neutered female European Shorthair cat originally from Venezuela was presented with
icterus, abdominal pain and anorexia. Alanine aminotransferase (ALT), glutamate dehydrogenase (GLDH)
and bilirubin levels were severely increased, and marked blood eosinophilia was also detected. Ultrasound
examination showed, alteration of the hepatic structure and gall bladder distension. Due to the poor
prognosis, the patient was euthanized.
Materials and Methods: Liver, gall bladder and pancreas were fixed in 10% buffered formalin and
submitted for histopathological examination. Lanceolate-shaped trematode parasites were retrieved from
bile ducts, and representative tissue sections were embedded in paraffin and routinely processed for
histological examination.
Results: By light microscopy examination, the trematode showed an outer cuticle, somatic musculature,
and a parenchymatous body, two testicles and an ovary with numerous operculated eggs. Also, oral and
ventral sucker, as well vitelline glands characteristic for Platynosomum fastosum were found. The liver
showed severe bile duct hyperplasia, periportal fibrosis and predominantly eosinophilic cholangiohepatitis,
the inflammation also extending to the gall bladder (cholecystitis). The pancreas showed moderate
proliferation of exocrine ducts, periductal fibrosis and mixed periductular infiltration with predominance of
eosinophils.
Conclusions: This is an uncommon case of Platynosomum fastosum in a cat in Germany, which was
imported from Venezuela. Trematode infections should be included within the differential diagnosis of
hepatobiliary lesions on cats, especially in cases of eosinophilia and if the animal come from other
countries.
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Poster 32 Seroprevalence of Anaplasma Phagocytophilum, Borrelia
Burgdorferi, Babesia Gibsoni, Ehrlichia Canis, and Ehrlichia
Chaffeensis in Dogs from The Republic of Korea
S. Lee*, H. Lee*, J. Park*, S. Yoon*, B. So*, H. Seo†, K. Kim†, M. Yoo†, Y.S. Cho† and B. Hyun†
* Animal Diseases Diagnostic Division, Animal and Plant Quarantine Agency, Republic of Korea and †Bacterial
Diseases Division, Animal and Plant Quarantine Agency, Republic of Korea

Introduction: The aim of this study is to investigate the prevalence of antibodies against Anaplasma
phagocytophilum, Borrelia burgdorferi, Babesia gibsoni, Ehrlichia canis, and Ehrlichia chaffeensis in dogs in
all over the republic of Korea from March to October 2017.
Materials and Methods: A total of 1486 animals were tested, including 580 pet dogs, 679 shelter dogs,
and 227 military working dogs. One thousand four hundred and eighty-six serum samples were tested for
antibodies against target pathogens using commercial IFA and ELISA.
Results: In parallel testing using both the IFA and ELISA test, the serological survey of 1486 dogs with one
or more positive results showed the highest prevalence for A. phagocytophilum (227/1486, 15.28%),
followed by E. canis (147/1486, 9.89%), B. burgdorferi (100/1486, 6.73%), E. chaffeensis (21/1486, 1.41%),
and B. gibsoni (18/1486, 1.21%). The seroprevalence of A. phagocytophilum and E. canis were significantly
higher in the northern region. The seroprevalence of B. burgdorferi was significantly higher in summer,
while that of E. chaffeensis was significantly higher in autumn. The seroprevalence of A. phagocytohpilum,
B. burgdorferi, and E. canis were significantly higher in military work group. Old dogs (>2 years) showed
significantly higher seroprevalence of A. phagocytophilum, while young dogs (≤2 years) showed
significantly higher seroprevalence of B. gibsoni.
Conclusions: The results of this study showed the pattern of tick-borne diseases in the republic of Korea.
In addition, understanding the pattern of tick-borne diseases may help predict the probabilities of exposure
to infection and minimize the risk of infection.
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Poster 33 Identification of Cryptococcus Neoformans in a cat with
Behavioral Deviations. Case Report and Review of the Literature
D. Patricia Valentina*, F. Cristina†, D. Georgeta*, G. Elvira‡ and M. Manuella‡
*Pathology Anatomy Department, Faculty of Veterinary Medicine, Romania, †Medical Department, Faculty of
Veterinary Medicine, Romania and ‡Pathology Anatomy Department, Faculty of Veterinary Medicine, Romania

Introduction: A case of Cryptococcosis in a 5 year old cat with severe behavioral deviations. This disease
is caused by a microorganism Cryptococcus neoformans and is rarely reported in Romania. Cats acquire
infection from a contaminated environment. Because the cat was from a single-animal household and
remained indoors, she was presumably infected from pigeon droppings.
Materials and Methods: A domestic shorthair neutered female cat with an unvaccinated status was
brought to The Clinic of Veterinary Medicine Faculty in Bucharest because of her aggressive
manifestations.
Results: At the time of examination the cat presented with mydriasis, but with pupils reactive to light. The
neurologic exam was normal. Biochemical blood evaluations revealed an increased alanine
aminotransferase activity (159 u/L). The patient was treated with hepatoprotective activity drugs, anti-stress
medication and diet supplemented with alpha-casozepine and L-tryptophan. During a month the aggressive
behavior increased at heightened levels and the owner decided to euthanized the cat. The results of the
serologic exams for feline infectious peritonitis virus and anti-rabies antibodies diagnostic tests were
negative. Cytological exam of the CSF showed a massive infestation by Cryptococcus neoformans with
inflammatory reaction. Necropsy findings revealed catarrhal enteritis, hepatopathy, pulmonary atelectasis
and reactive mesenteric lymph nodes. On histological examination of the nervous brain tissue was detected
cryptococcal lesions in the parenchyma.
Conclusions: The prognosis is favorable in most cases, provided that the diagnosis is obtained
sufficiently early and prolonged treatment is maintained.
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Poster 34 Histopathology Examination in Relation to Poison Typing in
Poisoned Dog
T. Ristoski* and I. Gjurovski*
*Department of Pathology, Faculty of Veterinary Medicine, Ss. Cyril and Methodius University, Macedonia

Introduction: In the last few years in the Republic of Macedonia there has been an increasing number of
cases of dog poisoning. The aim of this work is to investigate the histopathological changes in thirty
poisoned dogs in relation to the toxicology analysis.
Materials and Methods: Thirty dogs (7 street dogs, 13 home kept and 10 unknown) were examined. The
dogs were necropsied and materials were taken for further investigation. Samples of the parenchymatous
organs and gastrointestinal tract were processed and stained with Hematoxylin and Eosin (H.E.) for
histopathology and were also sent for microbiology and parasite examination. The gastrointestinal tract and
content of 3 dogs were sent for toxicology examination.
Results: Most prominent necropsy findings were congested stomach wall, hemorrhagic and necrotic
enteritis, hemorrhagic cortex and medulla of the kidneys, oedema of the lungs, enlarged spleen, liver and
heart. Histopathology showed necrotic and haemorrhagic gastroenteritis, necrotic glomerulonephritis with
hemorrhage, necrotic pneumonia with alveolar edema, hemorrhagic and necrotic liver with adipose
degeneration and spleen hemorrhage. The toxicology examinations were positive for Lanate (Methomyl).
Few of the dogs were histopathologically negative for poisoning but had microbiology or parasitology
diagnosis.
Conclusions: The histopathological investigation of most of the dogs showed changes typical for
poisoning which was confirmed with the toxicology analysis. The analysis in this study point to the
conclusion that the dogs were poisoned by Lanate (Methomyl). The microbiology and parasitology
examination showed that not all the dogs were killed by intoxication.
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Poster 35 Uterine Lesions in Consequence of Fetal Maceration: a
Case Report
F. Seixas*, M. Almeida†, A. Martins-Bessa‡, M. Ferreira§, I. Ribeiro Dias¶ and M.A. Pires*
*ECAV, Veterinary Sciences, CECAV, UTAD, Portugal, †Veterinary Teaching Hospital, University of Trás-os-Montes
and Alto Douro, Portugal, ‡ECAV, Veterinary Sciences, CECAV, University of Trás-os-Montes and Alto Douro,
Portugal, §Veterinary Sciences, University of Trás-os-Montes and Alto Douro, Portugal and ¶ECAV, Veterinary
Sciences, ECAV; Veterinary Teaching Hospital, University of Trás-os-Montes and Alto Douro, Portugal

Introduction: Intrauterine fetal maceration is a process of sterile dissolution of the fetus, which begins as
soon as an undelivered fetus dies. It starts in the skin but in more advanced stages, it is revealed by the
presence of fetal bone remnants. Herein we present a case of uterine lesions associated with fetal
maceration.
Materials and Methods: A 7-year-old Rottweiler female dog was admitted to the UTAD´s Veterinary
Teaching Hospital (Portugal) with a two-week complaint of brown vaginal discharge and hyporexia. The
presence of hair and two fetal bones inside the vagina were noticed and ultrasonographic exams showed
endometritis/pyometra compatible images. An urgent ovariohysterectomy was performed, and uterus was
send to Histopathology and Anatomical Pathology Laboratory of UTAD.
Results: Macroscopically the uterus presented an irregular morphology and a dense blackish hemorrhagic
content. Ovaries presented multiple old corpora lutea.
Microscopically, ovaries showed old corpora lutea. The endometrium presented cystic hyperplasia and
endometritis along both uterine horns, and most of the surface epithelial cells had foamy cytoplasm.
Necrotic debris, syncytiotrophoblastic-like cell remnants, multinucleated cells, hemosiderin, plasma cells
and hemorrhage were found in the endometrium. Multiple hair follicles scattered in the endometrium and
surrounded by acute inflammation were observed in both horn and uterine body. Bacteria and fungi were
observed in the lumen of deep endometrial glands as well as endometrial and muscular atrophy foci.
Conclusions: These findings were due to late subinvolution of placental sites, and endometritis was the
result of fetal death and maceration.
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Poster 36 A Forensic Case: Carbon Monoxide Intoxication in a Cat
S. Belluco*, E. Brisebard* and D. Watrelot*
*Laboratoire d'Histopathologie, Vetagro Sup, Campus vétérinaire, France

Introduction: Veterinary pathologists are more and more solicited for forensic necropsies despite a lack of
literature, data and forensic training. The goal of the present poster is to provide detailed necropsy finding
of monoxide carbon intoxication in a cat.
Materials and Methods: An adult female cat was found dead with its two owners inside a closed house in
the winter. The exact date of death was unknown but the police suspected they hade died a month earlier.
Radiographic and toxicologic analyses, as well as a complete necropsy were performed on the cat.
Results: Grossly, the animal was in excellent nutritional condition and the body was well preserved despite
the post-mortem interval, except for some mould found bilaterally on the cornea and in the oral cavity, and
a slight autolysis of the internal organs. A bright cherry red color was clearly visible on the pinnae skin,
skeletal striated muscles and brain meninges, but was also observed in the heart, stomach, diaphragm,
liver, lungs and kidneys. The organ discoloration did not disappear after 3 weeks of fixation in 4% formalin.
No other lesions were found at necropsy or on radiographs. The toxicological analysis confirmed high
levels of carbon monoxide in the heart blood of the cat and the two owners. A defective heating system was
suspected to be the source of the intoxication.
Conclusions: In conclusion, a bright cherry color of the pinnae skin and internal organs are characteristic
findings in feline carbon monoxide intoxication.
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Poster 37 Co-Occurence of Calcinosis Cutis and Calcinosis
Circumscripta in a Young Boxer Dog
L. Nordio*, V.J. Parker†, M. Martinez‡, J.N. Lorbach‡, R. Jennings‡ and R.E. Cianciolo‡
*Dipartimento di Medicina Veterinaria DIMEVET, Università degli Studi di Milano, Italy, †Department of Veterinary
Clinical Sciences, The Ohio State University, USA and ‡Department of Veterinary Biosciences, The Ohio State
University, USA

Introduction: A 1-year-old Boxer dog presented with multifocal firm white irregular nodules on the ventral
surface of the tongue, followed, after 1 month, by multiple cutaneous nodules and ulcers on the body. The
animal had been treated historically with high dose steroids for steroid responsive meningitis arteritis
(SRMA).
Materials and Methods: Blood test analysis was performed. Surgical biopsy samples from the tongue and
from the skin of the hindlimb and the head were submitted for histopathology.
Results: On histopathology, the tongue had mineralization and necrosis of the muscle and
submucosa/mucosa (calcinosis of the tongue). In the hindlimb skin, the dermis was replaced by multifocal
broad lakes of mineralized matrix (calcinosis circumscripta). The skin from the head had diffusely
mineralized and fragmented dermal collagen (calcinosis cutis). Blood calcium was slightly elevated (5.95
mg/dl).
Conclusions: Calcinosis cutis is a process most commonly associated with natural or iatrogenic
hyperglucocorticoidism, characterized by diffuse variable mineralization of collagen fibers, eventually
circumscribed by inflammation. Calcinosis circumscripta is a clinically distinct subgroup of calcinosis cutis,
commonly idiopathic or due to trauma, and typically characterized by nodular effacement of soft tissue in
focal or multifocal pattern by abundant mineral-rich matrix. The histological findings in the present case are
consistent with the diagnosis of calcinosis cutis, conceivably iatrogenic. Given that Boxers have a higher
incidence of calcinosis circumscripta, we hypothesize that this dog had a breed-predisposition to calcinosis
circumscripta, markedly exacerbated by steroids.
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Poster 38 Ebstein’s Anomaly of the Mitral Valve in a 3-Year-Old Cat
L. Bosseler*, N. Van de Velde*, L. Sonck* and K. Chiers*
*Department of Pathology, Bacteriology and Poultry Diseases, Ghent University, Belgium

Introduction: A 3-year-old, male, European Shorthair cat of 4.3 kg showed sudden coughing, excessive
salivation and weakness. Minutes later, he died.
Materials and Methods: A necropsy was performed and several tissues were sampled for
histopathological evaluation. Standard formalin fixation, paraffin embedding and HE staining were used.
Results: The heart was enlarged (32 grams) and cyanotic. A focal area of epicardial fibrosis was present
on the left ventricle, near the apex. The mural mitral valve leaflet was displaced ventrally, thickened and
largely fused with the endocardium of the left ventricle. The associated chorda tendineae were shortened.
A fibrinous thrombus was loosely attached to this valve. The lungs were diffusely enlarged, diffusely
edematous and felt slightly too firm. There was 20 ml of serosanguinous fluid in the thorax. The liver was
congested and had an accentuated lobular pattern. The right kidney showed a few chronic infarctions.
Histologically, there is multifocal myocardial hypertrophy with multifocal disarray and mild interstitial fibrosis.
The lungs show a diffuse mild hypercellularity of the interstitium and a multifocal increase in alveolar
macrophages. The hepatocytes contain an increased amount of iron.
Conclusions: Ebstein’s anomaly is a type of atrioventricular valve dysplasia with ventral displacement of
the valve(s) that most commonly occurs on the tricuspid valve, both in humans and in other animal species.
To the best of our knowledge, this is the first reported case of left-sided Ebstein’s anomaly in a cat.
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Poster 39 Traumatic Pneumothorax Caused by Aspired Spruce Twigs
in Two Swedish Dogs
K. Bernodt*
*National Veterinary Institute, Department of Phatology and Wildlfe Diseases, Sverige

Introduction: Aspiration of spruce twigs is described in wild wolves (Canis lupus) in Sweden (Henrik
Uhlhorn et al, to be published). Two similar cases in domestic dogs were also detected at necropsy at SVA
during 2015 and 2016.
Materials and Methods: The dogs, one Rottweiler (dog 1) and one western Siberian laika (dog 2) showed
different clinical symptoms and pathology. Dog 1 was an 11-month-old male, who suddenly developed
severe respiratory distress. Pneumothorax was diagnosed at the clinic and he was euthanized. Dog 2 was
a 6-year-old female showing undulating fever for approximately one week; then she suddenly died during
her stay at the animal hospital.
Results: Both dogs were submitted for necropsy and the gross findings were pneumothorax, caused by
aspirated spruce twigs in both cases. The twigs had caused traumatic perforation of the pulmonary tissue.
Histopathologically, the lungs in dog 1 showed no signs of inflammatory reaction. The pathological findings
in the lungs of dog 2 were a severe fibrinopurulent inflammatory reaction in the tissue surrounding the
spruce twigs.
Conclusions: The aspiration of twigs probably occurs when the dogs are running and breathing with open
mouth. If the twigs quickly pass through the lung tissue, inflammation may not occur. In contrast, if the
aspirated twigs remain in the lung tissue, an inflammatory reaction arise and may lead to severe disease.
Gross and microscopical images will be presented.
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Poster 40 Tricuspid Valve Dysplasia (TVD): Morphologic and
Ultrasonographic Aspects
A.S. Mihai*, F. Leca†, T. Soare* and M. Militaru*
*Anatomopathology, University of Agronomic Sciences and Veterinary Medicine, Romania and †Physiology,
University of Agronomic Sciences and Veterinary Medicine, Romania

Introduction: Tricuspid valve dysplasia (TVD) is a rare hereditary heart defect in dogs caused by
autosomal dominant trait. The diagnosis of TVD is based on clinical signs and ultrasonography. This
study’s purpose is to describe the gross, histopathological and ultrasonographic findings.
Materials and Methods: A three month old male Labrador retriever presented with cough, dyspnea,
ascites, severe systolic murmur and mild diastolic murmur on heart auscultation, and diagnosed with
tricuspid valve dysplasia using clinical and ultrasonography examinations, but also gross and
histopathologic examinations.
Results: The gross examination revealed a round-shaped heart and right atrioventricular dilatation.
Morphologic abnormalities were: shortening, thickening, notching, rolling of the leaflets, elongation and
thinning of chordae tendineae and attenuation of the papillary muscle. The histopathological examination
showed mild to moderate fibrosis involving the papillary muscle and valvular endocardium. The latest
exhibited myxomatous degeneration with stellate shaped cells, mild lymphocytic and plasmacytic
infiltration. Additionally, mild hyperplasia of the valvular endothelial cells exhibiting three-four layers of cells
containing euchromatic nuclei (active endothelial cells) was found. The ultrasonography suggested
ventricularization of the right atrium, hypoplastic papillary muscle, and turbulent regurgitant jet.
Conclusions: The tricuspid valve dysplasia was associated with myxomatous degeneration and
lymphoplasmacytic infiltrate. The presented case conforms with statistics that the Labrador retriever is the
most affected breed having also genetic predisposition for TVD. In this case TVD is the morphological
substrate for dilative cardiac failure.
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Poster 41 Intrapancreatic Heterotopic Splenic Tissue in Cats - an
Overlooked Diagnosis?
F. Tabaran*, C. Catoi†, A.S. Ardelean†, F.A. Gal† and G. O’Sullivan*
*Comparative Pathology Shared Resource, University of Minnesota, College of Veterinary Medicine, United States
and †Anatomic Pathology, University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania

Introduction: Intrapancreatic ectopic spleen (IES) is a congenital, asymptomatic condition that occurs
sporadically in domestic animals. Although it has been reported once as an incidental finding during
necropsy, this lesion otherwise has not been well described in cats.
Materials and Methods: Pancreatic masses suggestive of IES were encountered in 10 domestic
shorthaired cats; after routine processing and microtomy, histologic slides were stained with H&E and
evaluated by light microscopy. Immunohistochemical preparations with α-smooth muscle actin (α-SMA)
were used to further characterize the masses.
Results: Histopathology confirmed the presence of splenic tissue within the pancreas in six cases. The
lesion always involved the marginal aspect of the pancreatic left lobe, and presented as 1 to 0.9 mm well
defined, slightly depressed, red-brown nodules. The masses are completely delimited by a fibrous capsule
rich in smooth muscle cells, and contain variable numbers (from few to many) of thick, smooth muscle
trabeculae intensely positive for α-SMA, delimiting irregular areas consisting of red and white pulp.
Occasional lymphoid follicles are observed, and frequently small groups of pancreatic acini were admixed
within the ectopic spleen structures. No sex or age predispositions were found. Differentiation from
splenosis was based on the consistent location of IESs within the left lobe of pancreas, their absence from
omentum or adjacent viscera, and no evidence or prior history of splenic trauma.
Conclusions: In cats, intrapancreatic ectopic spleen is a more common entity than previously thought, and
is an important differential diagnosis for minute masses present within the pancreatic left lobe.
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Introduction: Fasciola hepatica induces upregulation of IL4 and Foxp3, and downregulation of IFN-γ,
modulating the host response. However, little is known about the cytokine balance in liver from sheep and
cattle vaccinated against F. hepatica. The aim here was to evaluate levels of Th1/Th2, regulatory cytokines
and Foxp3 Treg in liver samples from vaccinated and non-vaccinated sheep.
Materials and Methods: Forty 6-month old sheep were allocated in 4 groups of ten animals each: Group 1
was the uninfected control, group 2 was used as infected control, group 3 was immunized with vaccine 1
(CL1+PRX+HDM+LAP) in Montanide 61 VG adjuvant, and group 4 was immunized with vaccine 2 (same
antigens in Alum as adjuvant). Animals were challenged with 150 F. hepatica metacercariae and
euthanised 16 weeks after infection. Analysis of Foxp3 was conducted by RT-PCR and
immunohistochemistry and gene expression of IL10, TGF-ß, IFN-γ and IL4 was conducted by RT-PCR in
liver samples.
Results: Significant reduction of fluke burdens (P=0.01) and liver pathology (P=0.02) was found in vaccine
1 respect to the infected control. Gene expression for IFN-γ, IL4, Foxp3 and TGF-ß increased in the three
infected groups respect to the uninfected control. Group 3 (protective vaccine) showed lower gene
expression of IL4 and Foxp3 and lower antigen expression of Foxp3 than groups 2 and 4.
Conclusions: The results of the present study suggest a correlation between reduction of IL4 and Foxp3
expression in the liver and vaccine protection against F. hepatica.
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Introduction: Ovarian cyst and endometritis are considered as the two most important reproductive
disorders in dairy cows resulting in reducing reproductive efficiency. Therefore, this study was performed to
determine the relationship between ovarian cysts and endometritis in dairy cows.
Materials and Methods: Twenty-two samples of full reproductive organ with ovarian cysts and 8 samples
of full reproductive organ without ovarian cyst as control group were studied by bacteriological,
histopathological and hormonal examinations. To evaluate the relationship between the type of cyst and
endometritis the data were analysed by Fishers exact test of chi square using SPSS software.
Results: Bacterial growth density of the uterine with ovarian cysts was higher than in control group.
Escherichia coli was the most frequent isolates among the bacteria resulting in endometritis including 55%,
58% and 0% from uteri with follicular cyst, luteal cyst and control groups. Histopathologically, there were
34% of the uteri without endometritis and 66% with endometritis. The number of chronic endometritis in
uteri of cows with luteal ovarian cyst tended to be higher as compared with that of follicular ovarian cyst
(P=0.06).
Conclusions: The greater presence of luteal cysts on the ovary can induce more incidence of chronic
endometritis. In addition, infection of postpartum uterus with Escherichia coli may increase ovarian cysts in
Holstein dairy cows.
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E. Choi*, K. Lee*, J. Jung*, H. Kim†, C. Kim*, J. Sohn‡ and B. So*
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Introduction: Mucormycosis is an uncommon disease with severe clinical signs and mortality, depending
on the infectious routes of the fungus in humans and animals with immunosuppressive conditions. This
case is the report on the pathological findings of fatal mucormycosis caused by Lichtheimia ramosa in a
pregnant cow.
Materials and Methods: In November 2017, a 31-month-old cow that had clinical signs including nasal
discharge, died despite antibiotic treatment within 8 days of her discovery. The animal was necropsied in
local veterinary service laboratory and all organs excluding brain tissue were submitted to the Animal and
Plant Quarantine Agency for disease diagnosis. The tissues were prepared for histopathology, cultivation,
microscopy, PCR, and sequence analysis.
Results: The tissues were grossly observed yellowish or black foci on the surface and cut surface of rumen
and liver, and histopathologically had necrotizing-granulomatous rumenitis and hepatitis with disseminated
thromboses. Finally, Lichtheimia ramosa was identified in the affected samples using culture, special
staining, microscopic examination, PCR, and phylogenetic tree analysis, and we diagnosed this case as
mucormycosis due to Lichtheimia ramosa.
Conclusions: This case underlines the need to consider mucormycosis if cattle are pregnant or have a
condition which causes immunosuppression, and show necrotizing granulomatous inflammation without
responding to antibiotic therapy.
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Introduction: Erysipelothrix rhusiopathiae (E. rhusiopathiae) is an ubiquitous and zoonotic bacterium. It
can affect different animal species but is apparently rarely described in goats. In this report, we illustrate an
episode of septicaemia with mastitis due to E. rhusiopathiae in a goat.
Materials and Methods: An adult female goat was submitted for post-mortem examination after sudden
death. Anamnestic data revealed multisystemic wasting. Selected samples were collected for
bacteriological and parasitological investigations.
Results: The animal was in poor body condition with generalized lymphadenomegaly, moderate
splenomegaly and severe multicavitary serous effusion. Moreover, severe, acute, purulent mastitis, diffuse,
catarrhal-haemorrhagic enteritis (small intestine), and scattered myocardial haemorrhages were also
observed. Bacteriological examination revealed E. rhusiopathiae together with Escherichia coli and
Clostridium perfringens in mandibular, mesenteric, supramammary lymph nodes, and spleen, whereas a
pure culture of E. rhusiopathiae was obtained from the mammary gland. Parasitological examination
revealed a mild infection due to Coccidia.
Conclusions: E. rhusiopathiae systemic infection in goat is extremely rare. The virulence of this bacterium
varies considerably among the strains. An episode of natural infection dates back to 1962. Differently from
our case, the main pathological findings were visceral congestion, haemorrhages, and oedema in the
absence of mastitis. As reported in humans, it is not possible to exclude that the spread of the infection
could has been favoured by immunosuppression in our case. Finally, given the zoonotic potential of E.
rhusiopathiae, it is also noteworthy that the microorganism has been identified in the mammary gland.
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Introduction: Ovine pulmonary adenocarcinoma (OPA) is a retrovirus-induced tumour which has been
considered a model for human lung cancer research. The present study aimed to identify a protein marker
associated with OPA growth, using proteomic methods and immunohistochemistry.
Materials and Methods: Protein lysates obtained from frozen lung tissues of OPA-affected sheep (n=5)
and non-neoplastic lungs (n=4) were submitted to analysis with two-dimensional electrophoresis (2DE)
using pH range 3-10 in isoelectric focusing step. After 2DE gel comparison, selected gel spots presenting
over-2-fold overexpression in OPA were submitted for protein identification using liquid chromatographytandem mass spectrometry. Next, IHC analysis was performed using an antibody against triosephosphate
isomerase 1 (TPI-1) which was a protein identified in one of the 2DE spots. The material consisted of
paraffin-embedded tissues of OPA-affected sheep (n=5), non-neoplastic lungs with inflammatory lesions
(n=5) and lungs with no visible lesions (n=5).
Results: As a result of the proteomic analysis, triosephosphate isomerase 1 was identified as
overexpressed in OPA 2DE gels. IHC analysis revealed moderate to strong TPI-1 nuclear labelling in
epithelial cells in bronchioli as well as in lung macrophages in all the sections. In OPA sections, the tumour
cells presented moderate cytoplasmic and moderate to strong nuclear labelling. In all cases, BALT tissue
showed mild cytoplasmic positive staining.
Conclusions: The proteomic methods allowed identification of TPI-1 - a glycolytic enzyme involved with
neoplastic growth. IHC results confirmed that overexpression of TPI-1 is tumour-derived, whereas TPI-1
expression in macrophages might be associated with activation and motility.
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Introduction: Ovine pulmonary adenocarcinoma (OPA) is a transmissible disease caused by Jaagsiekte
Sheep Retrovirus (JSRV). Although it has a worldwide distribution, the prevalence of OPA and JSRV
infection in Romania is poorly documented. The present study provides a first, but still preliminary, scientific
report related to the prevalence of JSRV in Romanian sheep.
Materials and Methods: Lungs from 336 adult sheep were macroscopically examined in two
slaughterhouses from Transylvania (Romania). Twelve of the most representative cases, which were
characterized by pulmonary lesions consistent with OPA, were selected for further testing. Tissue samples
were prepared for histological examination using standard methods and stained with HE. Additionally,
specific antibodies were used to detect the presence of JSRV-MA in affected lung tissues. The presence of
JSRV was subsequently tested by PCR.
Results: Affected lungs showed solitary or multiple, firm, unencapsulated neoplastic grey masses,
predominantly located in the caudal lobes. No metastases in the lymph nodes were noticed. OPA was
histologically confirmed in all selected cases, and classified into acinar, papillary, lepidic and mixed types.
Expression of JSRV was found in the neoplastic epithelial cells in 10 of 12 cases (83.33%), and
occasionally in mesenchymal and inflammatory cells. The presence of JSRV in OPA was confirmed by
PCR.
Conclusions: Based on these preliminary results we concluded that the prevalence of OPA in adult
Romanian sheep is relatively high. However, further studies are required on a larger number of sheep to
determine the prevalence of JSRV in Romanian sheep.
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Introduction: Paratuberculosis is a chronic bacterial disease of global importance in mainly domestic and
wild ruminants, caused by Mycobacterium avium subsp. paratuberculosis (MAP). Caprine paratuberculosis
is caused mostly by the “C” (cattle) and in a few cases by the “S” (sheep) strain of MAP. The main objective
of this study was to analyse the morphology, distribution and genotype of MAP found in tissues of goats
infected by MAP type S subtype III originating from one Swiss dairy goat farm.
Materials and Methods: Full necropsy and histological examination was undertaken on two female adult
goats with a history of weight loss and intermittent diarrhoea. Routine and special stains were applied to
characterise the pathological changes. DNA was extracted from 33 different tissue samples and tested for
MAP by real-time PCR targeting IS900 and F57. Sub-typing by using the variable number tandem repeats
(VNTR) and mycobacterial interspersed repetitive units (MIRU) approach was performed.
Results: The goats showed a moderate to poor nutritional status. A moderate granulomatous enteritis and
lymphadenitis with a small number of intrahistiocytic acid-fast bacteria were detected. MAP could be
detected in 13 and 9 samples, respectively, including gastrointestinal tract, mesenteric and hepatic lymph
nodes. Sub-typing of the type S isolates using 8 established MIRU-VNTR loci identified a new genotype.
Conclusions: The two presented goats, which display typical pathomorphological features of
paratuberculosis, were infected with an S type strain not previously reported. This strain seems to be
endemic in a certain alpine region of Switzerland.
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Introduction: The number and size of fat cells are important parameters of the adipose tissue metabolism.
Here we show a correlation between adipocyte size/count and obesity in cows by analyzing 3 distinct
anatomical locations, namely: the subcutaneous, omental and perirenal adipose tissue.
Materials and Methods: Three groups, each of 5 cows, have been studied: cachectic, normal weight and
overweight. The adipose tissue samples were formalin-fixed, processed routinely and paraffin waxembedded. Sections were stained by HE. Histological morphometric analysis was performed with Olympus
Cell^B. Five microscopic fields (10x) were analyzed from each sample. The analysis was performed on
18533 adipocytes in total and consisted in the quantification of the cell surface and perimeter.
Results: In the normal weight group, the subcutaneous region of the flank shows a fast adipocyte
expansion compared to the omental area. In the overweight group, the omental area undergoes a fast
expansion compared to the subcutaneous region of the flank and the perirenal area undergoes a gradual
expansion. The adipocyte mean area in the cachectic group and the overweight group share the
distribution across the three anatomical regions. The trend of the mean adipocyte area from the cachectic
group and the trend of the mean adipocyte area from the normal weight group show an inversely
proportional relationship on all three anatomic regions.
Conclusions: The present study reveals the dynamics of expansion and distribution of white adipocytes in
three different anatomical regions in cows, and shows a specific dynamics of the adipose tissue depending
on the weight status.

Page | 184

Poster 50 Atypical Myopathy in Two-Humped Camels
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Introduction: Atypical myopathy occurs in horses at pasture in autumn and spring and is caused by the
ingestion of hypoglycin A-containing sycamore maple (Acer pseudoplatanus) seeds and germ buds.
Inhibition of acyl-CoA-dehydrogenases causes a selective Zenker´s degeneration of type I muscle fibers.
Materials and Methods: Two zoo-kept two-humped camels showed clinical signs of myopathy
(recumbency, salivation, dysphagia, stumbling, dysfunction of neck muscles, red-brown urine). Blood
chemistry and toxicological examinations as well as necropsy, histopathology and immunohistochemistry
using a SERCA1-antibody were performed.
Results: Both animals had increased creatin-kinase (CK), aspartate aminotransferase (AST), and lactate
dehydrogenase levels and the gelding also had decreased vitamin E- and selenium levels as well as a
leukocytosis. Both animals also showed increased serum levels of hypoglycin A and its different
metabolites. Within the enclosure of the gelding multiple sycamore maple seeds and leaves were found.
Histologically and immunohistochemically, Zenker´s degeneration was seen within mainly type I muscle
fibers (SERCA1-negative) of intercostal and subglossal muscles of the gelding as well as in neck, tongue
and masticatory muscles of the mare.
Conclusions: Results indicate that, similar as in equids, the ingestion of hypoglycin A-containing sycamore
maple seeds also causes atypical myopathy in two-humped camels.
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Introduction: In order to detect illegal administration of glucocorticoids in livestock, new direct or indirect
biomarkers should be identified. In this work dexamethasone (DEX) and prednisolone (PND) effects on
glycogen deposition and expression of genes involved in glucose homeostasis were considered in bovine
liver.
Materials and Methods: Eighteen adult Charolaise male cattle were divided into: group A (n=6) treated
with DEX (0.70 mg/animal/day for 40 days), group B (n=6) treated with PDN (15 mg /animal/day for 35
days) and group C (n=6) as control group.
In order to visualize glycogen storage in liver samples, periodic acid-Schiff with diastase (PAS-D) staining
procedure was performed. The analysis of expression of genes encoding enzymes involved in
gluconeogenesis and glycogen metabolism was conducted by qPCR.
Results: PAS-D staining showed mild and marked hepatocyte glycogen depletion respectively in PDN and
DEX-treated animals. In contrast, a significant overexpression of glycogen synthase (about 3.5-fold) and
cytosolic phosphoenolpyruvate carboxykinase 1 (about 3.1-fold) was detected in liver of DEX-treated
animals.
Conclusions: Long-term administration of GCs leads to an increase of glucose supply to the liver and
glycogen deposition in humans and mouse. This effect is in agreement with the results obtained by gene
expression analysis, but it is in contrast with the histological findings of the present experiment. This is the
first time that DEX and PDN actions on glycogen metabolism have been described in bovine liver, and a
better understanding of this pathway could be useful to identify illicit treatments in livestock.
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Introduction: Congenital Hypothyroidism Dysmaturity Syndrome (CHD), also known as Thyroid
Hyperplasia – Musculoskeletal Deformities Syndrome (TH-MSD), was first described in 1981 in Canada,
and is characterized by thyroid gland hyperplasia and multiple musculoskeletal abnormalities, mandibular
prognathism and signs of dysmaturity. The first cases in Europe were reported in 2014 in Finland, all in
neonatal foals. The aetiology for this syndrome remains unknown, however, mineral dietary imbalance,
toxic substances and infectious agents have all been suggested to interfere with fetal thyroid function.
Herein, we describe a case of CHD in a one month-old donkey filly from an autochthonous donkey breed.
Materials and Methods: A one month-old Asinina de Miranda, donkey filly was subjected to clinical and
radiographic examination, and blood biochemistry analysis at the UTAD Veterinary Teaching Hospital. After
being euthanized, a thorough post mortem evaluation was performed. Organs were collected and
processed for routine paraffin embedding and stained with HE and the reticulin stain (hypophysis).
Results: The animal presented weakness, signs of dysmaturity and several musculoskeletal deformities.
Thyroid gland was hypertrophied showing an irregular and lobulated surface with prominent capsular veins.
The pituitary gland was also hypertrophied. Histological examination revealed hyperplasia of the follicular
epithelium of the thyroid gland, with cystic, papillary and micropapillary structures. Adenohypophysis also
showed hyperplasia with unaffected stromal reticulin fibres.
Conclusions: The clinical and morphological findings are indicative of a CHD in a donkey foal, which due
to the rarity of this syndrome, became a diagnostic challenge and represents the first case described in
donkeys worldwide.
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Introduction: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a form of primary myocardial
disease with fatty or fibrofatty infiltration of the right ventricular myocardium. In humans, it is thought to be
caused by defective desmosomal cell-adhesion protein of cardiac myocytes and in 30-50% of cases it is an
autosomal dominant familial condition. ARVC is a well know entity in Boxer dogs, and few cases are
documented in cats, chimpanzees and three horses in Europe. Here we report the first case of equine
ARVC in the USA.
Materials and Methods: Necropsy and histopathology were performed on a 25 year old Clydesdale
gelding, which was brought to Pathology at Tufts Cummings School of Veterinary Medicine. Tissues were
fixed in 10% neutral buffered formalin solution and routine light microscopy was done on paraffin
embedded H&E stained sections. Heart tissues were also stained with Masson’s trichome stain to confirm
fibrosis and PAS stain to highlight the Purkinje fibers.
Results: Main lesions were restricted to the heart showing marked fibrofatty infiltration with extensive
myofiber necrosis and loss, and Purkinje fiber degeneration. Similar but milder subepicardial changes were
present in the left ventricle. The gross and histological features are most consistent with the fibrofatty form
of ARVC.
Conclusions: The cause of sudden death in this gelding was likely the result of arrhythmia secondary to
fibrofatty infiltration and Purkinje fiber disruption throughout the right ventricle and atrium. This is the first
report of equine ARVC in the USA. Elucidation of pathogenesis of this disease in horses awaits further
studies.
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Introduction: Clinico-pathological correlations with pituitary adenomas in horses are poorly understood
and the low detection rate is related to the limited access to diagnostic imaging methods. This study
describes features of equine pituitary pars intermedia adenoma.
Materials and Methods: 19 year-old mare manifested symptoms of weight loss, laminitis, polydipsia,
polyuria, intermittent pyrexia and hirsutism. Plasma adrenocorticotropin (ACTH) and cortisol levels were
mildly elevated and the overnight dexamethasone suppression test was positive, thus pituitary pars
intermedia dysfunction was initially diagnosed. After treatment with pergolide mesylate for 18 months the
horse was euthanized and submitted for necropsy. Shortly after its death computed tomography (CT)
imaging of the head was performed and electron microscopy, as well as immunohistochemical labelling of
tumour cells were conducted.
Results: The CT examination revealed the enlarged pituitary gland. On gross post mortem examination a
multinodular, partially encapsulated mass extended out of the sella turcica. Histologically, the tumour
effacing the pars intermedia was composed ofpolygonal cells with a palisade alignment divided by fine
fibrovascular stroma. Findings reported in this study include immunoreactivity for melanocyte-stimulating
hormone with a diffuse, strong cytoplasmic reaction, a moderate labelling for ACTH and negative labelling
for prolactin, glial fibrillary acidic protein and neuron specific enolase. Ultrastructurally, tumour cells had
distinct rough endoplasmic reticulum, many polyribosomes and numerous secretory granules of different
size and density.
Conclusions: Pathological findings confirm that the equine pituitary adenoma is related to the
overproduction of pro-opiomelanocortin (POMC)-derived peptides by the tumour cells as well as
compression of the hypothalamus.
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Introduction: The prognostic value of the endometrial quality as an estimate of jenny fertility has yet to be
established. With age, jennies are prone to develop subclinical endometrial inflammation, and chronic
fibrosis around the endometrial glands, impairing its function.
This study aimed to compare the results for Kenney’s categorization of endometrial biopsies, as
established for mares, and the collagen deposition surrounding the endometrial glands.
Materials and Methods: Endometrial biopsies were obtained from animals aged between 4 and 15 years
old, fixed in 4% buffered formalin and processed for hematoxylin-eosin and Masson-trichrome staining.
Hematoxylin-eosin slides were used for scoring according to Kenney’s scale, into four standard categories,
giving the inflammation severity and gland fibrosis observed. No category III was found among sampled
females. After scoring, five cases of each category (I, IIA and IIB) were selected, and three photos per case
were obtained from the stratum spongiosum in a Masson-trichrome stained slide, for analysis with ImageJ®
software.
Results: The average area of fibrosis obtained was 0.068 ± 0.03mm2, 0.075 ± 0.025mm2 and 0.1 ±
0.039mm2 for grade I, IIA and IIB, respectively. Overall, a limited correspondence between the
morphological scoring and the area of fibrosis was found, which may be explained as Kenney’s scale
assesses other criteria besides fibrosis (e.g., the grade of inflammatory infiltrates).
Conclusions: Data gathered in this study needs to be strengthened with an increased number of cases to
reduce the discrepancy between approaches and assess the reliability of the fibrosis quantification as an
estimate for the jenny’s fertility.
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Introduction: Testudinid herpesvirus (TeHV) is a herpesvirus infecting tortoises worldwide. TeHV1 and
TeHV3 are the most common genotypes in Europe. Although differences in host susceptibility and strain
pathogenicity are suspected, TeHV outbreaks are almost invariably associated with mortality, representing
a serious concern for tortoise conservation. Despite the threat posed by TeHVs, the information on its
distribution in Europe is limited to single outbreaks. The aim is to report a preliminary estimate of TeHV
presence and genotypes in Northern Italy.
Materials and Methods: A total of 50 tortoises and turtles collected within an 18-year interval were
included. Of these 28/50 underwent full-necropsy, histopathology, PCR, and viral isolation. Of these, 16/50
were also serologically tested by ELISA for TeHV3 exposure. In 22/50, histopathology and PCR were
performed.
Results: Gross and histopathology lesions compatible with TeHV infection accounted for 53% and 15%,
respectively. Most lesions correlated with, but were not specific for, TeHV infection. Twelve samples were
TeHV3 PCR positive. One T. horsfieldii was TeHV1 PCR positive. All ELISA tested animals were positive
for TeHV3 exposure (100%). The average of TeHV positive PCR subjects was 34%. TeHV3 was isolated
from a pool of tissues (lung, brain, and tongue) from a T. hermanni.
Conclusions: Our data indicate that TeHV is commonly detected in captive tortoises in the North of Italy
and that TeHV3 it is the most represented genotype. A higher sample size is necessary to establish its
prevalence and epidemiological picture. Specimen conservation played a major role in lesion interpretation
and viral isolation.
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Introduction: Paramyxovirosis is the most widespread viral disease among pigeons. The clinical signs
include nervous disorders, kidney failure and high mortality. We evaluated the Pigeon paramyxovirus type 1
(PPMV-1) pathogenicity and the pathological findings regarding paramyxovirosis.
Materials and Methods: Four racing pigeons from separate outbreaks were submitted. Tissues were used
for HP, bacteriology, RT-PCR, PCR-REA for rapid pathotyping. Pathogenicity was examined in SPFembryos with tissue homogenates.
Results: Pigeons exhibited greenish diarrhea and torticollis. Numerous non-hemolytic Escherichia coli and
single Enterococcus spp. were isolated from specimens. Necropsy revealed congested kidneys, enlarged
or atrophic spleen, multiple hemorrhages and necrotic foci in the pancreas. Histopathologically, there was
necrotizing pancreatitis and hepatitis, lymphoid depletion of spleen, interstitial nephritis and mild gliosis with
perivascular cuffing in the brain. PCR was positive for PPMV-1 in cloacal swabs (100% cases), positive
(75%) and weak positive (25%) in tissues, weak positive in blood (100%). Sequencing of PCR product
revealed a homology (97-99%) with PPMV-1. The embryonic mortality was the highest at 5-day after
inoculation and reached 58.3% (brain homogenate), 50% (kidneys and spleen), 8.3% (liver and pancreas).
Mortality rate in the next passage was 96.3% (brain), 92.6% (amnio-allantoic fluids). Pathological
alterations (necrosis, edema) were more significant in embryos inoculating with brain homogenate.
Conclusions: The PPMVs from brains were found to be the most pathogenic. PCR-REA technique
revealed the restriction pattern typical for virulent paramyxovirus strains. Funded by KNOW (Leading
National Research Centre) Scientific Consortium "Healthy Animal-Safe Food", decision of Ministry of
Science and Higher Education No. 05-1/KNOW2/2015.
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Poster 58 Unusual Adenovirus Infection of Endothelial Cells in
Parrotlets (Forpus Coelestis)
C. Palmieri* and H. Shivaprasad†
*School of Veterinary Science, The University of Queensland, Queensland, Australia and †California Animal Health
and Food Laboratory System, California, USA

Introduction: Adenovirus infections can be commonly found in apparently healthy psittacine birds or in
birds with non-specific clinical signs. Serious outbreaks with inclusion body hepatitis, haemorrhagic
enteritis, splenic necrosis, conjunctivitis and encephalitis have also been described in various species of
birds. Typical intranuclear inclusion bodies are classically found in hepatocytes and epithelial cells of the
renal tubules in psittacines.
Materials and Methods: A 1-year-old Pacific parrotlet (Forpus coelestis) from a group of 15 birds that died
with neurological signs and haemorrhagic diarrhoea was submitted for post-mortem examination.
Results: No gross lesions were observed at necropsy. Histopathology revealed multifocal nonsuppurative
encephalitis with haemorrhages, mild lymphocytic enteritis and nephritis. Intranuclear inclusion bodies
were found within the endothelial cells of blood vessels scattered throughout the brain, air capillaries of
lungs and glomeruli, blood vessels in the interstitium of the kidney, submucosa of the crop and mucosa of
the intestine, endocardium as well as hepatic sinusoids. Similar distribution of inclusion bodies was
observed in three other parrotlets from the same group. Transmission electron microscopy of the brain and
lung revealed typical non-enveloped 70 nm in diameter icosahedral virus particles consistent with
adenovirus in the nuclei of endothelial cells.
Conclusions: In this case, endothelial cells represent the exclusive targets of the infection, differing from
conventional adenovirus infection in other psittacine birds. This preferential location may be a peculiar
feature of the infection in parrotlets or viruses may replicate within endothelial cells quite early in the
disease before inflammation or haemorrhages occur.
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Poster 59 Mycotic Granumonatous Osteoartritis in Turkeys
M. Gesek*, A. Nakielski†, I. Otrocka-Domagała‡, K. Paździor-Czapula‡, K. Michalska‡ and M. Tabaka†
*Department of Pathological Anatomy, Faculty of Veterinary Medicine, University of Warmia and Mazury in Olsztyn,
Poland, †Avipoint Poultry Veterinary Clinic, Poland and ‡Department of Pathological Anatomy, Faculty of Veterinary
Medicine,, University of Warmia and Mazury in Olsztyn, Poland, Poland

Introduction: In poultry, aspergillosis most often manifests as pulmonary aspergillosis in the form of
granulomatous airsacculitis, pleuritis and pneumonia. Aspergillosis is also observed as hepatitis, dermatitis,
omphalitis, ophthalmitis, encephalitis and osteomycosis. Aspergillus fumigatus and flavus in chickens
cause osteomyelitis in the cervical spine as sequelae to lung aspergillosis and was also described in the
sternal bone. No other descriptions of mycotic granulomatous osteomyelitis and arthritis are present.
Materials and Methods: A herd of 20,000 5-week-old Hybrid Converter turkeys showed lung and air sac
aspergillosis. Infection resolved after treatment. After two days, unilateral lameness with swollen foot and
joint was detected. Bacteriological examination showed a lack of bacterial growth, serology for Mycoplasma
synoviae, Ornithobacterium rhinotracheale and reovirus was negative. PCR for M. synoviae, M.
gallisepticum and M. iowae was negative. Swollen joints and tibiotarsus bone were taken for
histopathological examination (HE, PAS, Gomori methenamine stain [GMS]).
Results: Histopathological examination of tendons, synovial membrane and articular cartilage revealed
edema, diffuse perivascular infiltration of lymphocytes, atherosclerosis, presence of granulomas as well as
heterophil infiltrations, fibrin connections with synovium and synovial hyperplasia. In tibiotarsus, small,
medium and large granulomas were observed beneath the zone of proliferation. Granulomas were
composed of necrotic debris and heterophils with peripheral palisade of epithelioid macrophages,
multinucleate giant cells and aggregates of lymphoid cells. PAS and GMS stains revealed large numbers of
Aspergillus spp. hyphae.
Conclusions: This case is the first description of mycotic granulomatous synovitis arthritis and
osteomyelitis detected in joints and long bones in turkeys.
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Poster 60 Molecular Probes for the Distinction of Avian
Haemosporidian Parasites in Tissue Samples
T. Himmel*, J. Harl*, C. Juan-Sallés† and H. Weissenböck*
*Institute of Pathology and Forensic Veterinary Medicine, University of Veterinary Medicine Vienna, Austria and
†Noah's Path, Spain

Introduction: Post-mortem diagnosis of avian haemosporidioses is currently accomplished by PCR or the
identification of parasite stages in histological sections. However, sequences are sometimes not reliably
obtained and the detection of exoerythrocytic stages in histological sections is time-consuming and difficult,
because parasites are easily overlooked. More importantly, the discrimination of tissue stages based on
morphological characters, in particular of the genera Haemoproteus and Leucocytozoon, is challenging. We
present chromogenic in situ hybridization (ISH) as a tool for the detection and identification of parasite
stages of Haemoproteus and Leucocytozoon in histological sections from formalin-fixed paraffin-embedded
tissues.
Materials and Methods: ISH probes were designed to target the 18S ribosomal RNA of parasites. The
probes were tested on tissue sections from samples confirmed positive for different species of the genera
Leucocytozoon and Haemoproteus by PCR and blood smear microscopy. Specificity of the signal was
validated by the presence of parasites in corresponding HE-stained sections.
Results: ISH showed robust positive signals in different organs of tested samples. Signals were observed
within red blood cells, corresponding to erythrocytic stages, and in tissues, correlating with exoerythrocytic
stages (meronts). Potential cross-reactivity of the probes was ruled out by negative ISH results when
applied on samples positive for a genus different from the probes’ target.
Conclusions: The results indicate that parasite stages of Leucocytozoon and Haemoproteus can easily be
detected in tissue sections by chromogenic ISH. Thus, ISH proves to be a powerful method for the
unequivocal diagnosis of Haemoproteoses and Leucocytozoonoses in histopathologic material.
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Poster 61 PCR Detection of Bartonella spp. in rats (Rattus Rattus) and
mice (Apodemus spp.) of Pianosa Island, Italy
S. Divari*, P. Pregel*, S. Zanet*, E. Ferroglio*, F. Giannini†, F.E. Scaglione*, A. Grinberg‡, B. Biolatti* and E.
Bollo*
*Department of Veterinary Science, Università di Torino, Italy, †Parco Nazionale dell'Arcipelago Toscano, Italy and
‡School of Veterinary Science, Massey University, New Zealand

Introduction: Bartonellae are Gram-negative, vector-borne bacteria that colonize the endothelial and red
blood cells of numerous mammalian hosts. About 30% of Bartonella spp. known are recognized as
zoonotic or having zoonotic potential and most of these are associated with rodents.
Materials and Methods: Isolated ecosystems, such as small islands, are privileged settings to investigate
transmission of infection. Pianosa Island (Italy) was selected to study a population of rats and mice that are
known to be among the worst invaders. In this study, invasive black rats Rattus rattus (n=15) and mice
Apodemus spp. (n=16) were captured and tested by PCR to detect Bartonella spp. infection. An initial
screening for Bartonella spp. DNA using a qPCR protocol was performed, designed on 16S-23S rDNA
interspacer transcribed region (ITS) locus short fragment. Loci codifying for citrate synthetase (gltA) and for
long ITS fragment were used to identify species, and an end-point PCR protocol was applied.
Results: Bartonella spp. was confirmed in 25 out of 31 animals (80.6%) by short ITS fragment sequencing.
In particular, 8 out of 25 Bartonella spp. positive samples yielded bands on gels consistent with the other
two loci, and by sequencing B. coopersplainsensis, Candidatus B. mastomydis, B. henselae, B.
queenslandensis were identified.
Conclusions: The present investigation shows a broad distribution of Bartonella spp. in an isolated
population of rodents. This study is important to evaluate the role of rodents as reservoirs for zoonotic
Bartonella species, since often humans and rodents share the same habitats in many parts of the world.

Page | 196

Poster 62 A Case of Protozoal Abortion in Muskox (Ovibos
Moschatus): Toxoplasmosis or Neosporosis?
T.K. Jensen*
*National Veterinary Institute, Technical University of Denmark, Denmark

Introduction: The muskox (Ovibos moschatus), is an Arctic ruminant of the family Bovidae. Muskoxen
primarily live in Greenland and the Canadian Arctic. Small groups of animals are furthermore kept in
zoological and wildlife parks. As members of the subfamily Caprinae of the family Bovidae, muskoxen are
more closely related to sheep and goats than to cattle, however, they are placed in their own genus,
Ovibos. In ruminants, protozoa are a common cause of infectious abortion with two species being the most
important; Toxoplasma gondii and Neospora caninum. Both species are well known causing identical
multifocal, necrotizing encephalitis, myocarditis and hepatitis but neosporosis principally affects cattle while
toxoplasmosis primarily affects small ruminants.
Materials and Methods: The case was submitted from a zoological park and handled according to
standard ruminant abortion procedures: Necropsy, bacteriology and histopathology on organs. In addition,
detection of T. gondii and N. caninum was performed by IF.
Results: The calf, male, measured 52 cm crown-rump. No significant gross lesions were observed. A little,
whitish, debris was seen on some of the cotyledons. Histopathologically, several, small non-suppurative
necroses were found throughout the white matter of the brain. In addition, diffuse, non-suppurative
myocarditis and interstitial hepatitis was found. In the placenta, multiple, non-suppurative foci were seen in
the cotyledons. Using IF multiple tachyzoites staining positive for T. gondii were detected in affected
organs.
Conclusions: The lesion type and profile was consistent with a protozoal aetiology and the diagnosis was
confirmed by detection of T. gondii tachyzoites by IF.
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Poster 63 Toxoplasma Gondii Causing Death in a Captive Speckled
Mousebird (Colius Straitus)
J. Estruch*, M. Cuvertoret*, Y. Feltrer†, H. Fernández_Bellon† and A. Ramis*
*Departament de Sanitat i Anatomia Animals, Facultat de Veterinària, Spain and †Parc Zoològic de Barcelona, Spain

Introduction: Toxoplasma gondii infections are prevalent in many species of warm-blooded animals
including birds and humans and can cause fatal disease. The speckled mousebird (Colius striatus) belongs
to the order of the Coliiforms, endemic to Sub-Saharan Africa, in which toxoplasmosis has never been
described.
Materials and Methods: An adult (3 year-old) male speckled mousebird (Colius striatus) was found dead
in its enclosure at the Parc Zoològic de Barcelona without clinical signs. The post-mortem examination was
performed in the zoo facilities. Selected tissues were submitted for routine histopathologic study. Suspect
toxoplasmosis was investigated by IHC on multiple tissue sections for Toxoplasma sp. antigen, by PCR on
liver and leg muscle for detection of Toxoplasma gondii B1 gene, as well as by Transmission Electron
Microscopy on liver lesions for observation of intracytoplasmic protozoal structures.
Results: On gross examination, the bird was in poor body condition and presented generalized multifocal
whitish spots in a random pattern on the serosal and cut surface of liver and lung. On histopathologic
examination, multifocal lytic necrotic areas surrounded by heterophilic and macrophagic inflammatory
infiltrate, multinucleated cells and intralesional protozoan cysts within epithelial cells and macrophages
were observed in liver, lung, intestine, myocardium and brain. IHC confirmed the presence of Toxoplasma
sp. antigen and the PCR was positive on both tissues tested for Toxoplasma gondii DNA.
Conclusions: To our knowledge, this is the first report of Toxoplasma gondii infection speckled mousebird
(Colius striatus) that are birds belonging to the order of the Coliiforms.
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Poster 64 Preliminary Data Regarding Syndromic Surveillance in
Captive Wild Waterfowl
M. Siteavu*, L. Darie*, L. Dumitru*, G. Dinescu* and E. Ciobotaru*
*University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Introduction: Syndromic surveillance can be used for early detection of outbreaks, by identifying disease
clusters before diagnoses are confirmed. The importance of necropsy diagnostic in wild birds is linked with
their role in transmitting infectious diseases.
Materials and Methods: The study was conducted on ten wild waterfowl from the microreservation of
Natural Sciences Museum Complex Constanta, Romania: two mute swans (Cygnus olor), one ruddy
shelduck (Tadorna ferruginea), two red-breasted geese (Branta ruficollis), two gadwalls (Anas strepera),
two mandarin ducks (Aix galericulata) and two tufted ducks (Aythya fuligula). Necropsy was performed on
each of the aforementioned cases, followed by sampling for routine histopathology. The findings were used
for syndromic classification based on the pathological profile.
Results: Five syndromes were identified. Amyotrophy, gall bladder dilatation, intestinal atrophy were
consistent with exhaustion syndrome. Within the miscellaneous syndrome the lesions were more diverse:
ascites, acute myocarditis, panophthalmitis, cataract, nematode larvae in the gizzard. The right heart
dilation, ecchymosis and petechiae, along with liver and spleen congestion led to cardiovascular syndrome.
A penetrating wound located inflicted to coelomic cavity, hepatic rupture and hemoperitoneum indicated a
traumatic syndrome. Hepatic and splenic amyloidosis, hepatic necrosis and chronic nephritis led to the
syndrome of chronic disease of the liver, spleen and kidney.
Conclusions: After the syndromic classification, exhaustion syndrome, miscellaneous syndrome,
cardiovascular syndrome and traumatic syndrome were represented by one case, respectively, for
syndrome of chronic disease of the liver, spleen and kidney corresponding 6 cases.
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Poster 65 Morphological and Immunohistochemical Characteristics of
Spontaneous Distemper Infection in the Brains of Red Foxes in Serbia
M. Aničić*, P. Juntes†, N. Vasković‡, S. Nešić*, I. Vučićević*, S. Aleksić-Kovačević* and D. Marinković*
*Department of Pathology, Faculty of Veterinary Medicine, University of Belgrade, Serbia, †Veterinary Faculty,
University of Ljubljana, Slovenia and ‡Veterinary Specialist Institute “Kraljevo”, Kraljevo, Serbia

Introduction: Distemper is a contagious, often fatal disease, distributed worldwide primarily among
species of order Carnivora, and is caused by Morbillivirus, family Paramyxoviridae. The disease manifests
as acute catarrhal form, often complicated with secondary bacterial infection due to severe
immunosuppression, and/or chronic nervous form, which, depending on viral genotype, progresses to a
polioencephalitis or demyelinating leukoencephalitis.
Materials and Methods: We microscopically examined brain samples of 25 red foxes (Vulpes vulpes) from
Serbia, which were serologically positive for distemper and previously diagnosed as negative for rabies.
Four paraffin embedded coronal slices (frontal cortex, hypothalamus, hippocampus and cerebellum) were
stained with HE, and immunostained for distemper with the specific monoclonal antibody.
Results: In all brain samples (100%), a various degree of neuronal degeneration, gliosis and perineuronal
satellitosis was noted. Eosinophilic, round to oval inclusions in neurons, and/or glial cells were present in
56% of examined brains. Mild to moderate perivascular mononuclear infiltrate was present in 44% of
brains. Additionally, demyelination, situated mostly in the cerebellar white matter, was present in the same
percentage. Occasionally we found mild perivascular hemorrhages, ependymal cell degeneration, neuropil
oedema, and small vessel proliferation. Immunohistochemical staining showed the presence of viral
antigen both in neurons and in glial cells.
Conclusions: We have detected the presence of CDV infection in a high number of examined red foxes.
Considering the equal presence of polioencephalitis and leukoencephalitis with demyelination, we assume
that at least two different genotypes of the virus are circulating in the red fox population in Serbia.
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Poster 66 Fatal Systemic Toxoplasmosis in a Rock Hyrax (Procavia
Capensis)
E. Dervas*, J.M. Hatt† and M. Hilbe*
*Institute of Veterinary Pathology, Vetsuisse Faculty, Switzerland and †Clinic for Zoo Animals, Exotic Pets and
Wildlife, Vetsuisse Faculty, Switzerland

Introduction: Rock Hyraxes are the smallest ungulate-type mammals (many consider them Paenungulates
{“near ungulates”}) as they are phylogenetically closely related to elephants, aardvarks, and the sirenidae.
There are few reports on infectious diseases in rock hyraxes, namely Mycobacteriosis, Demodecosis and
herpesvirus as well as Bartonella rochalimae infections.
Materials and Methods: Formalin fixed tissue samples were processed routinely and H&E sections were
produced. On unstained slides immunohistochemistry was performed with a rabbit polyclonal antibody
against Toxoplasma gondii.
Results: The animal was macroscopically in moderate body condition. Major histopathological findings
included severe, multifocal acute necrotizing hepatitis, adrenalitis and purulent splenitis with intralesional
Toxoplasma gondii tachyzoites and tissue cysts. Additional findings included a moderate generalized
membranoproliferative glomerulonephritis with proteinuria and moderate diffuse lymphoplasmacellular
enteritis.
Conclusions: To our knowledge, this is the first case of a fatal systemic toxoplasmosis in a rock hyrax and
in the family of the Procaviidae. T. gondii causes infection in immunosuppressed hosts. The animal
presented chronic pre-existing lesions and was in moderate body condition, findings that may be indicative
of a low-ranked individual and predisposed an outbreak of the disease.
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Poster 67 Severe Disseminated Phaeohyphomycosis in Captive
Weedy Seadragons (Phyllopteryx Taeniolatus) and Pot-Bellied
Seahorse (Hippocampus Abdominalis)
J. Rosell*, E. Montero*, J.L. Crespo-Picazo†, D. García-Párraga†, J.M. Corpa* and J. Ortega*
*Veterinary School - Dpt. PASAPTA, CEU Cardenal Herrera University, Spain and †Veterinary Service - Biology
Department, Oceanogràfic, Spain

Introduction: Phaeohyphomycosis is used for cutaneous, subcutaneous and systemic diseases caused by
numerous septate dark-walled fungi, referred to as melanized fungi. Few cases have been previously
reported affecting seadragons and seahorses. The aim of this study was to describe pathological findings
associated to melanized fungi infection in captive weedy seadragons (Phyllopteryx taeniolatus) and potbellied seahorse (Hippocampus abdominalis).
Materials and Methods: Two adult (one male and one female) weedy seadragons (Phyllopteryx
taeniolatus) and one adult female pot-bellied seahorse (Hippocampus abdominalis) were found dead in
their enclosure at Oceanogràfic (Spain) and were submitted to pathology service with ulcerative dermatitis
referred at clinical history. The animals were necropsied and tissue samples were routinely processed and
stained with Grocott-Gomori stain.
Results: Post mortem examination revealed multiple well-demarcated cutaneous ulcerations located at
ventral region, base of fins and tail. Microscopically, cutaneous lesions were characterized by locally
extensive ulcerative dermatitis containing numerous 2–3 µm thin-walled, septate fungal hyphae that were
stained brown and black in routine hematoxylin and eosin and Grocott-Gomori stain sections respectively.
Fungi were infiltrating dermal fibrous tissue and extended into the hypodermis, skeletal muscle, celomic
cavity and occasionally affecting internal organs (gills, liver, kidneys, intestine, spinal cord and ovary). The
main histopathologic findings associated to this fungal infection were necrotizing and hemorrhagic
rhabdomyositis and vascular and fibrinoid parenchymal necrosis. Large number of blood vessels contained
fungal hyphae together with variable amounts of fibrin.
Conclusions: Disseminated phaeohyphomycosis associated with ulcerative and necrotizing lesions was
diagnosed based on pathological findings in captive seadragons and a seahorse.
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Poster 68 Neoplastic Diseases in Captive Wild Felids at Italian
Zoological Gardens
M. Tecilla*, W. Magnone†, G. Ravasio* and P. Roccabianca*
*Department of Veterinary Medicine, University of Milan, Italy and †Parco Natura Viva, Italy

Introduction: Neoplastic diseases are common in captive wild felids. Previous surveys have reported a
mean prevalence of 50-51%, with incidence increasing with age.
Materials and Methods: This study provides an overview of spontaneous neoplastic lesions from captive
large felids kept in multiple Italian zoological gardens, between 2000-2017. Cases were recovered from the
archives of the exotic pathology service of the University of Milan.
Results: A total of 17 cases (10 necropsies and 7 surgical biopsies) were retrieved. Eight neoplasms were
diagnosed in 7 felids with an overall prevalence of 41.2%. Age range of affected animals was 8-18 years
(mean 11 years). Male felids (5/7 – 71.43%) were more frequently affected. Species distribution was 2/2
cheetahs, 1/2 lions, 1/2 leopards, and 3/11 tigers. Mesenchymal tumors were the most common (4/7),
followed by epithelial (2/7), and round cell tumors (1/7). All felids had one neoplasm, except for a leopard
with concurrent uterine horn leiomyoma and cervical leiomyosarcoma.
Conclusions: Mean prevalence was 10% lower than that reported in previous surveys. Similar to earlier
reports, senility correlated with higher neoplastic incidence. Tigers have a higher life expectancy and
develop neoplasia with higher frequency. The higher prevalence observed in cheetahs herewith may derive
from the low number of tigers included. Contrary to other reports, higher incidence was found in males. To
the best of our knowledge, undifferentiated cutaneous sarcoma (1 cheetah) and rete testis adenocarcinoma
(1 tiger) have not been previously described.
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Poster 69 Survey of Upper Alimentary Tract Neoplasia in Prairie Dogs
(Cynomys Ludivicianus)
M. Tecilla*, M. Gambini*, E. Bardi*, E. Lubian* and P. Roccabianca*
*Department of Veterinary Medicine, University of Milan, Italy

Introduction: Prairie dogs (Cynomys ludivicianus) represent a popular non-conventional pet in USA and
Europe. Most reports focus on the relevance of Prairie dogs (PD) as Tularemia and Plague reservoirs.
Information on spontaneous tumors in PD is scarce and limited mostly to dental tumors including
odontomas/elodontomas (most common tumor) and ameloblastomas.
Materials and Methods: 13/28 surgical biopsies from the upper alimentary system (oral cavity to stomach)
of PD were collected retrospectively and re-evaluated microscopically.
Results: Diagnostic distribution of tumors was odontomas/elodontomas (9/13), squamous cell carcinoma
(3/13), and salivary gland adenocarcinoma (1/13). Odontoma/elodontomas were all benign. Two SCC were
observed in the soft palate and the left lower gingiva and both infiltrated deep tissues with mandibular bone
replacement in one case. One esophageal SCC extending from the cervical to the intra-abdominal segment
infiltrated the organ transmurally. All SCC were invasive and destructive and were cause of the animals’
euthanasia.
Conclusions: Odontoma/elodontomas are the most common tumor described in PD and as expected,
represented the majority of tumors of this caseload. Spontaneous SCC are considered rare in rodents and
this seems to represent the first case of esophageal SCC in PD. Furthermore, oral SCC and salivary
adenocarcinoma are considered extremely rare.
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Troglodytes)
M. Tecilla*, L.R. Gibelli†, M.C. Fontana†, M. Naldi‡, E. Bologna‡ and P. Roccabianca*
*Department of Veterinary Medicine, University of Milan, Italy, †Istituto Zooprofilattico della Lombardia e dell'Emilia
Romagna, Italy and ‡Centro Tutela e Ricerca Fauna Esotica e Selvatica - Monte Adone, Bologna, Italy , Italy

Introduction: Littoral cell angioma (LCA) is a primary neoplasm arising from Littoral cells (LC) lining
splenic sinuses. LCA is a rare tumor of middle-aged humans with uncertain prognosis. In veterinary
medicine, a LCA-like neoplasm in a macaque, and a malignant LCA in a beagle have been reported. A
primary splenic LCA in a chimpanzee (Pan troglodytes) is described.
Materials and Methods: A 31-year-old female chimpanzee, confiscated from a circus due to abusive
detention was legally hosted by a wildlife rescue center. The animal developed dyspnea and deceased
spontaneously following general anesthesia for clinical evaluation (diagnostic imaging). Necropsy was
performed by the State veterinary diagnostic lab. Histopathology of major organs and
immunohistochemistry for anti-pancytokeratin (AE1/AE3 clone) and anti-factor VIII-RA of the splenic
neoplasm were performed.
Results: Grossly, lung consolidation, dilative cardiomyopathy, moderate pleural and pericardial effusion,
and splenomegaly (12/8.9 cm) were observed. Microscopically, red pulp was infiltrated by vascular spaces
lined by 14-20 micron LC with intermediate N/C ratio, eosinophilic cytoplasm and round nuclei with granular
chromatin. Minimal atypia and no mitoses were found. LC were Factor VIII-RA positive and cytokeratin
negative. Findings were diagnostic for LCA. Splenic central artery hypertensive changes and, diffuse
pulmonary fibrosis with alveolar cardiac cells were observed.
Conclusions: This seems the first report of LCA in a chimpanzee. The chimpanzee had hypertensive
lesions and possibly benign LCA limited to the spleen. Human LCA development seems associated with
hypertension thus, a reactive origin has been hypothesized.
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I. Vučićević*, R. Szalai Vucelić†, S. Nešić*, M. Aničić*, M. Vučićević‡, F. Kiskároly†, T. Jánosi§ and D.
Marinković*
*Department of Pathology, Faculty of Veterinary Medicine, University of Belgrade, Serbia, †Veterinary Specialist
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Introduction: According to the published literature reports of respiratory neoplasia, and neoplasia in
general in pelicans, are rare. Air sac adenocarcinomas are described in several bird species.
Materials and Methods: A captive born pink-backed pelican (Pelecanus rufescens) of unknown age died
suddenly in a Zoological garden in Palić. The carcass was submitted to the Veterinary Specialist Institute
“Subotica” for an examination and tissue samples were fixed in 10% buffered formalin, routinely processed
and embedded in paraffin blocks. Slices were stained using haematoxylin and eosin and were examined
histopathologically.
Results: Necropsy revealed a cachectic carcass and irregular, white, nodular masses with undefined
margins, which varied in size from 1 mm to 3 cm, were noted on the interclavicular, cervical and anterior
and posterior thoracic air sacs, as well as in the sternum and pectoral muscle. Microscopical examination of
masses revealed cuboidal to columnar neoplastic cells with basal or central vesicular nuclei, arranged as
diffuse, monolayer cystic glandular structures surrounded by edematous connective tissue. There was
moderate anisocytosis and anisokaryosis and marked apoptosis present. Microscopically, identical
metastatic lesions were noted in the lungs.
Conclusions: All described macroscopic and microscopic changes are consistent with the finding of the air
sac adenocarcinoma. To our knowledge this is the first described case of this neoplasm in the pink-backed
pelican.
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Poster 72 Marie–Bamberger Syndrome (Hypertrophic Pulmonary
Osteopathy) in a Roe Deer (Capreolus Capreolus)
H. Weinberger* and A. Deutz†
*PCEM, AGES, Institute for Veterinary Disease Control, Austria and †Veterinary District Office Murau, Austria

Introduction: Hypertropic pulmonary osteopathy is a syndrome resulting from space occupying processes
in the thorax. In 90% of human cases it is associated with lung tumors (paraneoplastic syndrome); in
animals, lung neoplasia and also primary inflammatory processes (abscesses) are described as causes.
Cases are described in dog, cat, horses, and rarely in roe deer, where mycotic abscesses were diagnosed
etiologically. Typical signs are symmetrical periostosis/periostitis on the diaphyses of the long tubular
bones. Pathogenetically neurogen (nervus vagus stimulation) and humoral genesis and increased
circulation of the extremities with hypoxigenic blood are discussed.
Materials and Methods: The four distal extremities, the lung and the heart from a 4-year-old roe buck
were sent for etiopathological investigation because of swelling of the long distal and toe bones and
pulmonary alterations. Radiographs were attached.
Results: In radiographs and macerated bones cauliflower like osteohypertrophy of the compacta was
visible on long distal and digital bones and calcanei. Irregular apposition of bone and fibrous connective
tissue with isles of bone marrow enlarged the diameter of the bones. The right main lung lobe displayed
apostematous pneumonia due to Aspergillus fumigatus.
Conclusions: While in humans’ tumors are the main causes of hypertrophic osteopathy, in animals
inflammatory alterations are predominantly described. In roe deer mainly mycotic abscesses are associated
with Marie-Bamberger Syndrome. The pathogenesis is still discussed.
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J. Szarek*, I. Babińska*, A. Dzikowski*, K. Wąsowicz*, B. Szynaka†, K. Popławski*, A. Kimel* and D. Gulda‡
*Department of Pathophysiology, Forensic Veterinary Medicine and Administration, University of Warmia and Mazury
in Olsztyn, Poland, †Department of Medical Pathomorphology, Medical University of Białystok, Poland and
‡Department of Sheep, Goat and Fur Bearing Animal Breeding, University of Science and Technology, Poland

Introduction: No combined intoxication with coccidiostatics (ionophore antibiotics) and mycotoxins of
turkeys has yet been depicted. The authors describe the morphological pattern of female turkeys’ organs in
the course of such poisoning.
Materials and Methods: The liver, kidneys, lungs, myocardium and skeletal muscles of 6 turkeys, age of
60 days, were microscopically examined. They were part of a herd of 5,368 birds, to which a new feed was
introduced for 8 days. Organ specimens were fixed in 10% buffered formalin, and sections were stained
with HE. Due to the fact that 4,455 turkeys died in 4 days, laboratory tests of the fodder were carried out.
The presence of lasalocid (21,900), narasin (82,300), salinomycin (8,930), decoquinate (4,810), monensin
(5.14), deoxynivalenol (230,00), Σ fumonisins B1 and FB2 (49.20), and zearalenon (38.60) was revealed (in
μ/kg). Lasalocid and narasin were also detected in turkey livers, corresponding mean values: 26.80 and
14.80 μ/kg.
Results: Microfoci of hepatocyte necrosis, blood stasis, lymphocytic infiltration and Kupffer cell hyperplasia
were observed. There was glomerular and tubular epithelial cell necrosis, as well as hyperplasia of the
glomerular mesangium, parenchymatous degeneration of renal tubular epithelium, and extravasation in
kidneys. Lungs were characterized by blood stasis, congestion and alveolar oedema. Necrosis,
calcification, blood stasis, extravasation, and hypertrophy of blood vessel walls were found in the heart and
skeletal muscles.
Conclusions: Retrogressive changes and circulatory disorders dominated in this acute combined
poisoning with coccidiostatics and mycotoxins, leading to circulatory failure (generalized stasis) and death
of 82.99% of birds.
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Poster 74 Effect of Propolis and Pollen on the Morphology of the
Bursa of Fabricius in Natural Salmonella Enteritidis Infection in
Chicken
I. Babinska*, K. Kleczek*, W. Makowski*, J. Szarek* and A. Dzikowski*
*University of Warmia and Mazury in Olsztyn, Poland

Introduction: Propolis and pollen are known to have a positive effect on humans and animals, including
immunomodulatory effects. The aim of the experiment was to analyse the effect of adding propolis and/or
pollen to fodder, on morphology of the bursa of Fabricii in the course of natural, asymptomatic Salmonella
enteritidis infection in chickens.
Materials and Methods: 64 nestlings Ross 308 were divided into 4 groups (n=16): 1 (control) standard
feeding, group 2 – 250 mg propolis/kg fodder, group 3 – 5 g pollen/kg fodder, group 4 – 5 g pollen and 250
mg propolis/kg fodder. Specimens of bursa Fabricii were taken for microscopic examination (HE) after 2nd,
5th and 6th week of breeding.
Results: Development of the bursa was observed with the passage of time, including an increase in the
number and height of folds, increase in the number of lymphatic follicles and the number of lymphoid cells
in the follicles, especially in the cortex. The most significant changes were noted within the specialized
epithelium, built of activated cells showing distinct pinocytosis, development of which was better in chickens
receiving propolis or pollen.
Conclusions: The bursa Fabricii plays a central role in the development of the antibody-producing Blymphocyte lineage in birds. Better development of the specialized epithelium suggests that propolis or
pollen may positively affect the development of immune memory. Present research indicates that these bee
products can have a protective effect on bursa, and can stimulate its development also in the course of
infectious diseases, providing a higher level of immunological immunity.
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Poster 75 Ileum Goblet Cell Count in Chicken Fed with Rich Cellulose
Diets
M. Militaru*, R.I. Rizac*, I.A. Paraschiv*, T.D. Panaite†, P.A. Vlaicu† and E. Ciobotaru*
*University of Agronomic Sciences and Veterinary Medicine of Bucharest, Faculty of Veterinary Medicine, Romania
and †National Research-Development Institute for Animal Biology and Nutrition, Romania

Introduction: The goblet cells are the main source of mucus in the gastrointestinal tract, preventing
dehydration, mechanical injuries and infectious pathologies.
Materials and Methods: This study involved 80 laying hens, eight weeks old, fed with regular food (control
groups), or 6 and 7% cellulose diets, with or without added enzymes. The source of cellulose was either
alfalfa or sunflower. Animals were euthanized at one, four, eight or 24 hours after feeding, forming 40 lots
of two chickens each. The samples, consisting of ileum segments, were routinely processed for
histopathology, HE stained and goblet cells were counted per 100 mm of linear epithelium in every case.
Statistics were performed using Student’s T-Test.
Results: For every time group, the cases exhibited significant differences between the control groups and
the experimental ones. Therefore, every experimental group, regardless of feed, presented more goblet
cells than the control groups. Concerning the added enzymes, there were no major differences between the
groups fed only with augmented cellulose diets than the corresponding ones with supplemented enzymes.
Also, no significant differences were found between corresponding groups of 6% or 7% cellulose diets. The
last comparison was made between the different plant sources of cellulose. As a result, the goblet cell
number was similar for both alfalfa and sunflower diets.
Conclusions: In conclusion, the number of goblet cells in the ileum increases with cellulose rich diets, with
no pathological implication, which may be the result of the digesta of higher density, since the underlying
layers of the intestine did not exhibit lesions.
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Poster 76 Incidental by-Catch of Delphinus Delphis in the Black Sea
R.I. Rizac*, A.C. Stoian*, D.G. Soare†, C. Gal* and T. Soare*
*University of Agronomic Sciences and Veterinary Medicine of Bucharest, Faculty of Veterinary Medicine, Romania
and †S.C. HISTOVET S.R.L., Romania

Introduction: Cetaceans are known to develop boat avoidance behavior. Although habituated to
watercraft, dolphins may get injuries from recreational boats due to speed or their bow-riding activities.
Also, physical contact with fishing gear can predispose to traumatic lesions, if they don’t result in serious
injuries and death by themselves.
Materials and Methods: One adult female Delphinus delphis caught in a fishing net was submitted for
necropsy and post mortem investigations. Histopathology and microbiology were performed.
Results: Gross examination of the exterior revealed multiple acute penetrating linear lesions of the fins,
excoriations of the abdominal skin and two circular injuries in the ventral cervical area. The visceral lesions
consisted of congested lungs and right atrial dilatation, congested kidneys and enlarged adrenal gland. The
brain was also congested. The histopathology of the skin confirmed the traumatic implications, since the
wounds overcome the basal membrane and include an acute inflammatory infiltrate with intralesional
coccoid bacteria. The microscopic evaluation of the adrenal gland revealed that the inner medulla
represents over 50% of the whole structure, suggesting hyperplasia. The kidneys exhibited hemorrhages at
the corticomedullary junction, while the spleen and lung expressed congestion. Bacteriology examinations
showed Providencia rettgeri in the intestine, Staphylococcus spp. and Pseudomonas spp. in the muscles
and beta-hemolytic E. coli in the stomach.
Conclusions: The death of the animal was caused by systemic circulatory pathologies and possibly
disorders of stress hormones. By-catch of cetaceans and sometimes connected vessel strike incidents are
foreseeable events that require the use of acoustic deterrent devices.
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Poster 77 Balb/C XID Mice do not Present Hypothalamic Astrogliosis
after Hypercaloric Diet
E. Bondan*, A. Baldassi*, M.F. Martins†, M.M. Bernardi* and M. Mariano*
*Graduate Program in Environmental and Experimental Pathology, University Paulista, Brazil and †Department of
Veterinary Medicine, University Cruzeiro do Sul, Brazil

Introduction: The consumption of high-fat diets is associated with hypothalamic inflammation and
morphological changes in astrocytes, including the increased expression of glial fibrillary acidic protein
(GFAP), which is seen as a sign of neuroinflammation. The X-linked immunodeficient (XID) mice possess a
mutation in Bruton`s tyrosine kinase, a signaling molecule that plays important roles in B-1 cell
development and innate myeloid cell functions. As these animals are known to be more susceptible to
obesity/overweight, this study aimed to observe the impact of a hyperlipidic diet on GFAP expression in the
hypothalamus of XID mice.
Materials and Methods: Male Balb/C wild type and Balb/C XID mice were used, receiving a normolipidic
(ND) or a hyperlipidic (HD) diet for 3 months. The following groups were formed- XHD (XID mice fed with
HD), XND (XID mice fed with ND), WHD (wild type mice fed with HD), WND (wild type mice receiving ND).
Body weight gain was calculated weekly. Mice were euthanized and brains were collected for GFAP
immunohistochemistry. Astrocytic reactivity in the hypothalamus was assessed by morphometry.
Results: The hyperlipidic feeding promoted obesity and body weight gain, which was significantly
increased in the XHD group compared to the WHD group. GFAP immunostaining was increased in the
WHD group relative to XHD, XND and WND (p<0.0001).
Conclusions: Although HD increased the GFAP expression in hypothalamic astrocytes of the WHD group,
this was not observed in XID mice receiving the same diet, suggesting that the neuroinflammation induced
by the high-fat diet was attenuated with B-1 cell deficiency.
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Poster 78 Alveolar Macrophages Decrease in Murine Pneumonia
Caused by Encephalitozoon Cuniculi
P.R.D. Rocha*, I.F. Moreira*, A.M. Alvares-Saraiva*, T.C.d.R. Pereira*, P.K.d.S. Belo*, F.T.d.C. Konno*, E.C.P.
Hurtado* and M.A. Lallo*
*Graduate Program in Environmental and Experimental Pathology, Paulista University, Brazil

Introduction: Encephalitozoon cuniculi is a microsporidium, an opportunist intracellular pathogen that
causes encephalitozoonosis. Alveolar macrophages (AM) are lung resident phagocytes capable of
activating phagocytosis through the production and release of inflammatory factors. However, in the
literature, detailed data is scarce about the importance of these cells in various pathological process
involved in, or caused by, pneumonia. This study aimed to characterize the role of immune cells involved in
multifocal granulomatous pneumonia in mice experimentally infected with Encephalitozoon cuniculi (EC).
Materials and Methods: Male, C57BL/6 mice, 8 weeks old, were infected with spores of E. cuniculi
intravenously and treated with cyclophosphamide 75mg/kg/week intraperitoneally. Non-infected mice were
used as controls. Thirty days after infection, the lungs were collected and processed by flow cytometry
(FC). Subsequently, cells were labelled with FC antibodies to quantify AM (CD45+, F4/80, CD11b+, CD11c,
SIGLEC-F, CD4, CD8, CD19) and lymphocytes (B cells, CD4 + and CD8 + T cells).
Results: EC infection and immunosuppression decreased AM, B and TCD8 lymphocytes in the animals of
experimental groups compared to respective controls. Moreover, infection caused a significant decrease in
the number of AM, B lymphocytes, and increased TCD4 and TCD8 lymphocytes. All these results were
statistically significant.
Conclusions: The results highlighted a decrease in AM and B lymphocytes in the lungs of mice with
experimental encephalitozoonosis, suggesting that the killing innate immunity cells, such as AM, is a key
step for progression in infectious diseases caused by intracellular pathogens that are related to
opportunistic immunosuppressive diseases.
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Poster 79 Organic Catnip Extract Impairs Migratory Ability of Murine
Melanoma Cells
T.A. Viração *, P.R.D. Rocha*, J.R. Carvalho*, D.S. Mares*, F.T.C. Konno*, I.B. Suffredini*, M.A. Lallo* and E.C.
Perez*
*Environmental and Experimental Pathology, Paulista University, Brazil

Introduction: The plant-derived natural products have received considerable attention in recent years due
to their diverse pharmacological properties including anticancer effects. Nepeta cataria popularly known as
catnip, cat-mint or “erva-de-gato” (Brazil) is used in the folk medicine as antiseptic, antimicrobial,
antioxidant and for treating rheumatic disorders. However, the anticancer activity of Nepeta cataria extract
has not been explored so far. The aim of the present study was to investigate the effects of organic extract
of Nepeta cataria on growth and migration of B16F10 murine melanoma cells
Materials and Methods: B16F10 murine melanoma cells and L929 mouse fibroblast cell line (non-tumoral
cells) cultivated in 96 well plates were exposed or not to organic catnip extract in the concentrations of 100
µg/mL, 200 µg/mL or 500 µg/mL. After 24, 48 and 72 hours of culture, adherent cells were submitted to
crystal violet colorimetric assay to determine cell viability. In addition, migration capacity in vitro of B16F10
cells was evaluated by wound healing assay after incubation with organic catnip extract.
Results: Data analysis demonstrated that the treatment with organic extract of Nepeta cataria, in all
concentrations does not affect B16F10 viability but decreases fibroblast viability after 72 hours of catnip
treatment. In contrast, analyses of wound healing assay showed lower migration of B16F10 cells after
catnip treatment.
Conclusions: The treatment with organic catnip extract does not affect B16F10 viability but impairs
migratory ability of B16F10 melanoma cells.
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Poster 80 Efferocytosis Decreases Phagocytic and Microbicidal
Activity of Macrophages in Encephalitozoonosis
L.C. Dalboni*, F.T.C. Konno*, E.C. Perez*, P.R.D. Rocha*, A.M. Alvares-Saraiva* and M.A. Lallo*
*Graduate Program in Environmental and Experimental Pathology, Universidade Paulista, Brazil

Introduction: Encephalitozoon cuniculi are microsporidia, a group of opportunistic, unicellular and
intracellular fungi, which affect animals and humans. Efferocytosis, phagocytosis of apoptotic cells (AC) by
macrophages, is a phenomenon recently discovered as a way of evading immunity. We evaluated the role
of efferocytosis in modifying the activity of macrophages infected with Encephalitozoon cuniculi.
Materials and Methods: Macrophages derived from bone marrow precursors (MO) from C57B1 / 6 mice
were treated with apoptotic Jurkat cells (AC) and subsequently challenged with E. cuniculi spores. After 3
hours, the phagocytic capacity (PC) and the phagocytic index (PI) were evaluated with fluorescence
staining of Calcofluor to measure phagocytosis. In addition, the phagocytosed spores were recovered by
disrupting the cells and inoculated into RK-13 cells to test their viability and to measure the microbicidal
capacity of macrophages.
Results: Macrophages treated with apoptotic cells showed a lower amount of phagocytic spores by PI and
PC in relation to their control. There was an increase in spore numbers after 7 days of infection in both ACtreated macrophages and untreated macrophages. Moreover, AC-treated macrophages performed less
phagocytosis and had a lower PI and the development of spores was similar in RK-13 cells between the 2
groups (MO and MO + AC).
Conclusions: These results suggest that AC-treated macrophages had lower microbicidal activity,
corroborating the hypothesis that efferocytosis may favor the development or survival of pathogens such
as E. cuniculi.
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Poster 81 Cyclophosphamide Treatment Diminishes the Levels of
Matrix Metalloproteinase - 9 (MMP-9) in Murine Melanoma Cells
G.D.T. Ribeiro*, B.S. Pozzer*, A.F. Sabes†, P.R.D. Rocha*, T.A. Viração*, J.R. Carvalho*, V. Xavier*, D.S. Mares*,
M.A. Lallo* and E.C. Perez*
*Environmental and Experimental Pathology, Paulista University, Brazil and †Veterinary Clinical & Surgery, Sao Paulo
State University (UNESP) campus Joboticabal, Brazil

Introduction: Studies support that extracellular matrix remodeling proteinases, such as matrix
metalloproteinases (MMPs), are the principal mediators the multistep processes of invasion and
metastasis. Therefore, current approaches targeting MMPs are a great challenge for treatment of
metastatic cancer. Metastatic malignant melanoma, known for its poor response to therapeutics, is one of
the fastest growing cancers whose treatment is associated with serious adverse events.
Cyclophosphamide (CP) has been recently applied in melanoma treatment; however the CP effects on
MMPs production have not yet been investigated.
Materials and Methods: B16F10 murine melanoma cells, cultivated for 12 hours in 12 well plates were
treated or not with CP in three different concentrations: 25, 50 or 100 µg/mL. After 24 hours of treatment,
cell culture supernatants were collected to perform zymography assay to evaluate MMP-9 and MMP-2
production. In addition, adherent cells were submitted to wound healing assay for 24 hours to investigate
migratory ability of melanoma cells after treatment with CP.
Results: Analysis of zymography gel revealed lower levels of MMP-9 in B16F10 melanoma cells after CP
treatment (50 and 100 µg/mL) compared to untreated B16F10 melanoma cells. In contrast, discrete
reduction of MMP-2 levels was observed only in B16F10 cells treated with 100 µg/mL of CP. In addition,
analysis of wound healing assay demonstrated lower migration of B16F10 melanoma cells after treatment
with CP.
Conclusions: The cyclophosphamide treatment reduces both the MMP-9 levels and the migratory ability of
B16F10 melanoma cells in an in vitro culture model.
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Poster 82 Phagocytosis of Microsporum Canis by Murine RAW-264.7
Macrophages - an In Vitro Study
J.J.A. Neves*, F.T. Konno†, M.A. Lallo*, A.M. Alvares-Saraiva‡, E.C. Perez*, P.R.D. Rocha* and S.D.A. Coutinho*
*Graduate Program in Environmental and Experimental Pathology, Paulista University, Brazil, †Molecular and Cellular
Biology Laboratory, Paulista University, Brazil and ‡Institute of Physical Activity and Sport Sciences, Cruzeiro do Sul
University, Brazil

Introduction: Dermatophytes are important fungi in public health, as they are transmitted between animals
and humans. The innate immune system plays important role in the establishment of dermatophytic
infections; however, there are few studies on the relationship between the innate immune response and
Microsporum canis. The aim of this work was to evaluate the response in vitro of macrophages challenged
with Microsporum canis spores. Nitric oxide production and cell viability were also evaluated.
Materials and Methods: Murine RAW-264.7 macrophages were challenged with M. canis in the ratio
0.25:1 (spores:macrophages), and incubated at 37˚C with 5% CO2. After 30 min, 1h, 3h, and 6h following
the challenges, cover glasses were collected and stained with Giemsa stain. Two hundred cells were
counted and the percentage of macrophages with at least one internalized spore was calculated. The
supernatant was collected to measure levels of nitric oxide; and to check cell viability the BD™ Cell Viability
Kit was employed.
Results: The percentage of macrophages which phagocytosed M. canis spores was 10.1%, 27.0%, 70.8%,
and 60.6%, respectively at 30 min, 1h, 3h, and 6h. At 3h the highest index of phagocytosis was observed.
No nitric oxide production was observed by macrophages challenged with M. canis at all time points
studied. Cell viability decreased with time, with the peak of cell death at 6h.
Conclusions: These results suggest, although the macrophages present phagocytic activity, they lost their
viability in the interaction with M. canis spores; maybe this occurs due the M. canis escape ability from the
macrophage activity.
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Poster 83 Reversal Effect of Citreoviridin and Irreversible Effect of
Diacetoxyscirpenol on Hippocampal Neurogenesis by Developmental
Exposure on Mice
K. Nakajima*, Y. Ito*, Y. Masubuchi*, S. Kikuchi*, T. Yoshida*, Y. Sugita-Konishi† and M. Shibutani*
*Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology, Japan and †Laboratory of Food
Safety Sciences, Graduate School of Life and Environmental Sciences, Azabu University, Japan

Introduction: Children are potentially vulnerable with respect to consumption of mycotoxins produced by
fungi contaminating the food chain. The present study was performed to examine developmental
neurotoxicity of mycotoxins targeting hippocampal neurogenesis using mice.
Materials and Methods: Maternal dietary exposure of citreoviridin at 0, 1, 3, 10 ppm or diacetoxyscirpenol
at 0, 0.6, 2.0, 6.0 ppm was performed from gestational day 6 to postnatal day (PND) 21 after delivery. The
hippocampal dentate gyrus of offspring was subjected to immunohistochemistry and real-time RT-PCR
analysis on PNDs 21 and 77.
Results: Citreoviridin induced weak changes suggestive of reduction in neural stem cells and progenitor
cell proliferation on PND 21, involving number changes in GABAergic interneuron subpopulations at 10
ppm. ARC+ mature granule cells increased in number at ≥ 3 ppm, suggesting an increased synaptic
plasticity. Changes in transcript expression of the neurogenesis regulatory system observed on PND 21
were mostly inverted on PND 77, suggesting the operation of a homeostatic mechanism. With regard to
diacetoxyscirpenol, diverse populations of granule cell lineage were decreased in number at ≥ 2.0 ppm,
accompanied with increased apoptosis and decrease of parvalbumin+ interneurons at 6.0 ppm on PND 21.
On PND 77, all these changes were reversed; however, reelin+ interneurons were increased at ≥ 2.0 ppm,
suggestive of a late effect on neuronal migration.
Conclusions: The no-observed-adverse-effect level of citreoviridin and diacetoxyscirpenol for offspring
neurogenesis was determined to be 1 ppm and 0.6 ppm, translating to 0.13–0.51 mg/kg and 0.09–0.29
mg/kg BW/day of maternal oral exposure, respectively.

Page | 218

Poster 84 Pathomorphological Pattern of the Mouse Lungs and Liver
after Repeated Intratracheal Instillation with Different Carbonaceous
Nanomaterials
J. Szarek*, A. Mortensen†, A. Skovmand‡, S. Goericke-Pesch§, Karin.S. Hougaard‡ and U. Vogel¶
*Department of Pathophysiology, Forensic Veterinary Medicine and Administration, University of Warmia and Mazury
in Olsztyn, Poland, †The National Research Centre for the Working Environment, Denmark, ‡The National Research
Centre for the Working Environment, and University of Copenhagen, Denmark, §University of Copenhagen, Denmark
and ¶The National Research Centre for the Working Environment, and Technical University of Denmark, Denmark

Introduction: With the development of nanotechnology, toxicity of nanomaterials receives considerable
attention. This study focused on the pathomorphology of lungs and liver in mice exposed by intratracheal
instillation to four carbonaceous nanomaterials once a week for seven consecutive weeks.
Materials and Methods: NMRI mice (6 males/group, 6 weeks old, Taconic, Ry, Denmark) were
intratracheally instilled with graphene oxide (18 µg/animal), carbon black nanomaterials: Flammruss 101
(0.1 mg/animal) and Printex 90 (0.1 mg/animal), or diesel exhaust particles SRM1650b (0.1 mg/animal)
dispersed in 50 µl of nanopure water (vehicle) by sonication. The control group received nanopure water.
The instillation of particle suspension or with vehicle alone was followed by 200 µl of air under general
anesthesia with isoflurane. Microscopical pattern of the lungs and liver (HE staining) was evaluated 6 to 8
days after the last instillation.
Results: In the lungs of exposed mice, foreign material was seen as small to aggregated granules situated
in the alveolar lumen, wall, bronchioles, and in connective tissue. Graphene oxide and SRM1650b were
present as larger aggregates compared to Flammruss 101 and Printex 90 and were located as free
material or in macrophages. Foreign material was not observed in any liver from the exposed mice.
Congestion, extravasation, oedema of the alveolar wall, and interstitial pneumonia were present in the
lungs after exposure to the test materials. In the liver necrosis and karyomegaly were observed.
Conclusions: The morphological changes of the lungs and liver were most severe after exposure to
graphene oxide and least severe after exposure to Flammruss 101.
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Poster 85 Morphological and Behavioral Effects of Luffa Operculata
on the Central Nervous System of Rats
C. Alves*, H. Frias*, E. Bondan*, M.M. Bernardi*, T. Kirsten* and I. Suffredini*
*Graduate Program in Environmental and Experimental Pathology, University Paulista, Brazil

Introduction: Tea made with Luffa operculata (LO) fruits is used in the Brazilian folk medicine as an
instillation against sinusitis, and as an abortifacient, if drunk. No reports on its possible effects on the
central nervous system (CNS) have been found so far. This investigation aimed to observe whether the oral
administration of LO could induce behavioral and morphological changes on the CNS of rats.
Materials and Methods: A tea was made with dried fruits of LO (1 fruit per 200 mL of water). The tea was
frozen and lyophilized to be orally administered to adult male Wistar rats (1mg/kg for 5 consecutive days;
LO group). Control group received water as vehicle control. On day 6, rats were submitted to open field
(OF) and light-dark box (LDB) tests. They were euthanized afterwards and brains were collected for light
microscopy analyses in distinct areas (frontal/parietal cortex, striatum, nucleus accumbens, corpus
callosum, hippocampus, hypothalamus, pons and cerebellum). Hematoxylin-eosin and luxol fast blue
staining techniques were performed, as well as immunohistochemistry to glial fibrillary acidic protein
(GFAP) for astrocyte reaction.
Results: Compared to the control group, rats from the LO group presented decreased locomotion and
grooming in the OF and spent more time on the darker side of the LDB. No signs of neuronal or myelin loss
were noted. Morphometric analysis showed increased GFAP expression in the frontal cortex and
hypothalamus.
Conclusions: Rats from the LO group exhibited cortical and hypothalamic astrogliosis and behavioral tests
suggested the induction of an anxiogenic behavior.
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Poster 86 Propentofylline Improves Remyelination and Decreases
Inflammation and Oxidative Stress in the Ethidium Bromide
Demyelinating Model in the Rat Brainstem
E. Bondan*, C. Cardoso*, S. Poppe†, M.F. Martins† and M. Paes de Barros‡
*Graduate Program in Environmental and Experimental Pathology, University Paulista, Brazil, †Department of
Veterinary Medicine, University Cruzeiro do Sul, Brazil and ‡Graduate Program in Health Sciences, University
Cruzeiro do Sul, Brazil

Introduction: Propentofylline (PPF) is a xanthine derivative that depresses activation of glial cells, whose
responses induce oxidative stress and neural tissue damage during inflammation. Ethidium bromide (EB)
injection into the brain causes local oligodendroglial and astrocytic loss, resulting in primary demyelination
and neuroinflammation. Surviving astrocytes present increased glial fibrillary acidic protein (GFAP)
expression around the injury site. This investigation aimed to evaluate the capacity of PPF to affect glial cell
behaviour during the process of demyelination-remyelination and to alter cytokine release and lipid
peroxidation (measured through its byproducts TBARS or thiobarbituric acid reactive species) in the plasma
and brain.
Materials and Methods: Wistar rats were injected with 0.1%EB into the cisterna pontis and treated or not
with PPF (12.5mg/kg/day, intraperitoneal) during the experimental period. Brainstem sections were
collected from day (D) 7 to 31 and processed for GFAP immunohistochemistry and ultrastructural
investigation. A semi-quantitative method was used to compare remyelination status. Plasma and brains
were also collected for TBARS and cytokines (IL-1beta and TNF-alpha, measured by ELISA).
Results: PPF treatment decreased the levels of TBARS and cytokines in plasma and brains of EB-injected
rats until D15, reduced GFAP expression until D21, and increased both oligodendroglial and Schwann cell
remyelination on D31.
Conclusions: These data suggest that PPF stimulates remyelination, decreases inflammation and redox
imbalances in plasma and brain and may have a preventive role in glial scar development following
gliotoxic injury.
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Poster 87 Chemobrain in Rats - Doxorubicin Induces Redox
Imbalance, Memory Deficits and Astrogliosis in Several Brain Areas
C. Cardoso*, P. Rodrigues*, T. Kirsten*, M.M. Bernardi*, M. Paes de Barros†, A. Bachi‡, M.F. Martins§ and E.
Bondan*
*Graduate Program in Environmental and Experimental Pathology, University Paulista, Brazil, †Department fo
Veterinary Medicine, University Cruzeiro do Sul, Brazil, ‡Federal University of São Paulo, Brazil and §Department of
Veterinary Medicine, University Cruzeiro do Sul, Brazil

Introduction: Doxorubicin (Dox), a topoisomerase interactive agent, is commonly used to treat several
types of cancer and is known to cause cognitive impairments in individuals submitted to long-term
chemotherapy (deficits also called as chemobrain). The present study investigated whether morphological,
oxidative and behavioral impairments could be induced by Dox.
Materials and Methods: Male Wistar rats were injected with Dox (2.5mg/kg, once every week for 28 days,
intraperitoneal route) or 0.9% saline solution. During the experimental period, behavioral studies were
performed (open field test, elevated plus maze, tests for sociability and preference for social novelty, the
novel object recognition task). Brains were analyzed by immunohistochemistry (GFAP- glial fibrillary acidic
protein expression in astrocytes) and hematoxylin-eosin and luxol fast blue (for myelin) staining techniques,
as well as for the assessment of oxidative parameters (thiobarbituric acid reactive substances-TBARS,
catalase, superoxide dismutase- SOD, glutathione peroxidase- GPX, glutathione reductase- GR, nitric
oxide- NO).
Results: Dox-injected rats presented increased GFAP expression in all analyzed areas (frontal cortex,
striatum, hippocampus, hypothalamus, granular and molecular layers of the cerebellum). Dox
administration also increased the levels of the oxidative indicators TBARS, NO and GR and caused
memory impairments as seen in the novel object recognition test. No signs of demyelination and/or
neuronal loss were found.
Conclusions: Results suggest that astrogliosis and oxidative stress induced by Dox may be linked to
chemotherapy-induced memory deficits. Increased GFAP expression was seen all over the brain, indicating
that there was no specific area for the harmful effects of Dox to the nervous tissue.
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*Graduate Program in Environmental and Experimental Pathology, University Paulista, Brazil, †Department of
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Introduction: Hypothalamic inflammation and glial fibrillary acidic protein (GFAP) overexpression in
astrocytes are well described in obese rats, as well as some cognitive and memory deficits. As the
hippocampus belongs to the limbic system and plays important roles in the consolidation of information
from short-term to long-term memory, the aim of this investigation was to observe the astrocyte expression
of GFAP in the hippocampus of rats that received a hypercaloric or a normocaloric diet for 60 days.
Materials and Methods: Adult male Wistar rats received a cafeteria diet with food items chosen to reflect
the enormous variety, palatability and energy density of the modern western diet. They included standard
rodent chow (37.5%), peanut (12.5%), corn starch biscuit (12.5%), condensed milk (12.5%), and chocolate
(25%), providing an average of 4.2 kcal/g, 38% fat, 14% protein and 48% carbohydrate. Some rats
received only standard commercial rodent chow, providing 2.8 kcal/g, 13% fat, 32% protein and 55%
carbohydrate. Body weight of the animals was measured twice per week. After 60 days, brains were
collected for GFAP immunohistochemical investigation in the hippocampus and hypothalamus. Astrocytic
reactivity was assessed by morphometry.
Results: Results showed that the cafeteria diet induced obesity, and animals presented an increased
GFAP expression in both areas of the brain (hypothalamus of obese rats- 124714±17683 pixels, control
rats- 65229±11533 pixels; hippocampus of obese rats- 131804±11718 pixels, control rats- 74038±13093
pixels).
Conclusions: This astrogliosis suggests that the neuroinflammatory response also occurs in the
hippocampus and may be involved in the memory losses observed in obese animals.

Page | 223

Poster 89 Extraskeletal Myxoid-Type Chondrosarcoma in a Rat
I. Otrocka-Domagała*, M. Mikiewicz*, K. Paździor-Czapula* and M. Gesek*
*Department of Pathological Anatomy, Faculty of Veterinary Medicine, University of Warmia and Mazury in Olsztyn,
Poland

Introduction: Chondrosarcoma (CHS) is rare malignant tumour arising from the bone matrix (central or
medullary CHS) or periosteum (peripheral CHS). Histologically, common well-differentiated and uncommon
myxoid or mesenchymal types, are distinguished. Myxoid CHS is composed of round, ovoid or elongated
cells with eosinophilic cytoplasm, forming anastomosing chords and strands within a myxoid matrix. The
expression of vimentin, S-100 and synaptophysin is sufficient to diagnose. In some cases, cells express
neuron-specific enolase E and chromogranin A.
Materials and Methods: A tumour located in the gingiva without contact with the mandible was surgically
excised from a 2-year-old female rat, sampled, fixed in 10% buffered formalin, and routinely processed.
Histological diagnosis was based on HE and PAS staining. The expression of chromogranin A (CGA),
vimentin (VIM), S-100, neuron-specific enolase (NSE), and Ki-67 was detected immunohistochemically.
Results: The tumour was unencapsulated, composed of ovoid and spindloid cells arranged in chords,
strands or whorls, separated by scant stroma. The tumour cells, with varying amounts of cytoplasm
containing PAS-positive granules, showed marked anisocytosis and anisokaryosis, moderate mitotic
activity (15 mitotic figures per 10 HPFs) and produced varying amounts of myxoid or less common
chondroid material. Occasionally, macronucleated cells were present. The tumour cells showed strong VIM,
S-100, moderate NSE and no CGA immunoreactivity. Ki-67 index was 13.5%.
Conclusions: Based on the histological and immunohistochemical findings, the tumour was diagnosed as
an extraskeletal myxoid chondrosarcoma. To our knowledge, this is the first report of extraskeletal myxoid
chondrosarcoma in a pet rat.
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Introduction: Testicular tumours in both dogs and in humans represent a group of increasingly diagnosed
neoplastic lesions within the reproductive system. In rats, spontaneous neoplastic lesions within the
testicles are rare, especially Leydigoma. The aim of the study was the immunohistochemical
characterization of the Leydig cell tumor in rat and to demonstrate the similarity of expression of the group
of proteins used in the diagnosis of this type of testicular tumours in dogs and men.
Materials and Methods: Testicular tumours which came from archival collections (dog-10, human-5, rat-1)
were cut into 4μm thick sections. Immunohistochemistry was performed using DAKO antibodies: vimentin,
calretinin, inhibin-α, β-catenin, E-cadherin and Ki-67. Ki-67 expression was evaluated based on the
percentage of positively stained cell nuclei, and the expression of other proteins on the semi-quantitative
IRS scale according to Remmele.
Results: In rat (R), vimentin expression was at +++, in dog (D) in 70% (+++), and in 30% (++), in human
(H) all at (++ +). Calretinin in all cases were +++. Inhibin α in R: +++, D: 60% (+++), 40% (++) and H: +++.
β-catenin and E-cadherin in all cases were +++. Ki-67 expression wasn’t observed in rat, in dog it was in
80%(+++), 20%(++), and in humans at level of +++.
Conclusions: Analysis of the level of expression of tested markers in the rat, where this tumour occurs
rarely, increases knowledge about the biological behavior of these proteins in animals and indicates their
usefulness as diagnostic markers for testicular tumour in both humans and animals.
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Introduction: We previously reported that cellular senescence-related metabolism shift occurs in liver cells
after repeated hepatocarcinogen treatment. The present study compared the hepatocellular responses in
senescence-related metabolism between genotoxic and non-genotoxic hepatocarcinogens, as exemplified
by N-diethylnitrosoamine (DEN) and carbon tetrachloride (CCl4), by repeated administration to rats.
Materials and Methods: Rats were orally administrated DEN or CCl4 for 28 or 84 days, and removed livers
were examined by real-time RT-PCR and immunohistochemistry.
Results: Oxidative phosphorylation-related genes were downregulated by DEN and CCl4 from day 28.
Glycolysis and pentose phosphate pathway (PPP)-related genes were upregulated by DEN in parallel with
Myc upregulation and senescence-related Tp53 downregulation on day 84. CCl4 similarly upregulated
glycolytic enzyme genes in association with Myc upregulation from day 28; however, glucose uptake and
PPP-related gene expression were unaltered. Glutamine uptake-related Slc1a5 was slightly upregulated by
DEN from day 28. In contrast, CCl4 profoundly upregulated glutamine uptake-related genes in parallel with
upregulation of Myc and E2f1 from day 28. Moreover, Gls encoding glutaminase was upregulated in
parallel with Tp53 upregulation from day 28. Immunohistochemically, the number of GST-P-positive (+) liver
cell foci negative for ATP synthase subunit beta was higher with CCl4 than with DEN on day 84. In contrast,
GST-P+ foci expressing glucose transporter 1 or glucose-6-phosphate dehydrogenase were higher with
DEN than with CCl4.
Conclusions: Metabolic shift occurred from oxidative phosphorylation to glycolysis and PPP by DEN and
to glutamine metabolism by CCl4. These results suggest that cellular senescence-related metabolism
differs between genotoxic and non-genotoxic hepatocarcinogens.
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Introduction: The Billings reservoir is the largest water-storage facility in the São Paulo Metropolitan
Region, with only a small part of the reservoir used for water supply. Recently, due to the greatest water
collapse in the São Paulo Region, the use of this reservoir was intensified. This study aimed to evaluate
whether water samples collected from the Billings reservoir could induce behavioral and brain
morphological changes in zebrafish.
Materials and Methods: Zebrafish were exposed to water samples from different areas of the reservoir
used for drinking and fishing supply (Rio Pequeno, Rio Grande, Bororé) and their behaviors were
evaluated. Brains were collected for immunohistochemistry to glial fibrillary acidic protein (GFAP)
expression and morphometric analysis of such expression. Microbiological and physical studies on water
samples were also performed.
Results: Water samples from all areas presented microbiological contamination for Escherichia coli and
heterotrophic bacteria. Bororé water induced upregulation of the glial marker GFAP and hypertrophy of glial
processes in the zebrafish brains with a 96h exposure. Behaviors related to respiratory impairment
(hypoxia) and higher alarm reaction were also observed. Water from Rio Pequeno induced both
motor/exploratory impairments and anxiogenic-like behavior. Radial glia in the other groups did not present
increased GFAP expression.
Conclusions: Early reaction of the GFAP expressing glia in zebrafish exposed to the Bororé water
resembles a response close to astrogliosis in mammalian astrocytes after injury and suggestive of initial
neuroinflammation. Results indicate that water from the Billings Reservoir should be considered
unacceptable for human use in its untreated state.
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Introduction: Skin wounds in dogs occur commonly due to variable causes and can easily get infected
causing a chronic unhealed wound.
Materials and Methods: The antimicrobial activity of CaCl2 activated platelet-rich plasma (PRP) was
investigated against methicillin-resistant Staphylococcus aureus (MRSA) in vitro. Six adult male mongrel
dogs were assigned to either the control positive group or PRP group (three dogs each). Bilateral circular
full-thickness skin wounds were created symmetrically on the thorax (3 cm diameter) in all dogs and were
infected with MRSA 1mL/cm3. After 1 week of infection, wounds were infiltrated subcutaneously with 3 mL
autologous PRP (PRP group) or clindamycin cream (control group) for 3 successive weeks.
Malondialdehyde, glutathione reductase and TNF expression were determined in wound fluids. Clinical
evaluation, histopathology and lesion scoring for re-epithelization, polymorphonuclear leukocytes,
angiogenesis and fibroblast infiltration of the wounds were performed. Percentage area of collagen and
alpha-smooth muscle actin was measured using image analysis.
Results: Wound size was significantly reduced and the re-epithelization and contraction percentage were
increased in PRP group. The re-epithelization and fibrous tissue formation were faster in PRP group. The
percentage area of collagen and α-SMA were significantly higher in the PRP treated wound compared to
control. The malondialdehyde concentration and GR significantly increased in C+ve group compared to
PRP group. The TNF expression significantly decreased in 3rd week in PRP group compared to C+ve
group.
Conclusions: PRP accelerated the healing of infected skin wound, as it possessed an antibacterial
potential and regressed the inflammation allowing rapid re-epithelization and granulation tissue formation.
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Introduction: Spontaneous tumours in hamsters are rarely reported, although they can be used as animal
models in the study of carcinogenesis. Our aim is to describe a rare abdominal fibrosarcoma in a pet
hamster and the associated pathological findings.
Materials and Methods: A 1.5 year old female Syrian hamster (Mesocricetus auratus) presented with a
large intra-abdominal mass. The definitive diagnosis was made following the necropsy examination,
cytology, histopathology and immunohistochemistry. The primary antibodies selected were vimentin mouse monoclonal antibody and smooth muscle actin (SMA) - mouse anti-human monoclonal antibody.
Results: The necropsy examination revealed a large, multilobulated tumour, involving the organs from the
caudal abdominal region and attached to the parietal peritoneum. Associated lesions identified included
severe urinary bladder distension, bilateral hydronephrosis, as well as multiple metastases in the kidneys,
the intestinal serosa, the gall bladder serosa and the mesentery. The cytological assessment revealed
tumoral mesenchymal cells, marked anisocytosis and anisokaryosis, karyomegaly and numerous mitoses.
The histological examination performed on the neoplastic tissue showed an infiltrative, aggressive soft
tissue sarcoma. Various amounts of collagen fibres were visible with the Masson's trichrome stain. All the
samples tested, both from the primary tumour and the metastatic nodules, were negative for SMA, thus
excluding a possible leiomyosarcoma. The cells stained intensely with vimentin, confirming the
fibrosarcoma definitive diagnosis.
Conclusions: This report offers an extensive evaluation of a primary abdominal fibrosarcoma. To our
knowledge this is the first report of a spontaneous peritoneal fibrosarcoma in a female Syrian hamster.
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Introduction: Prions (PrPSc), a pathological form of a cellular prion protein (PrPc), are responsible for
transmissible spongiform encephalopathies. Contrary to bacteria and viruses, prions are extremely
resistant to all kinds of decontamination practices, and are capable of binding tightly to surfaces, including
those made of stainless steel, where they can persist and retain infectivity for a very long time. Our aim is
to develop an effective decontamination procedure based on enzymes produced in bacterial heterologous
expression system that would be applicable also on sensitive and expensive medical instruments and
equipment.
Materials and Methods: For this purpose, we have tested pernisine, a thermostable serine protease
produced by an extremophilic archaeon Aeropyrum pernix, and several recombinant varieties that were
produced in E. coli and S. rimosus expression systems. Activity of these enzymes was tested by western
blot using normal bovine brain for PrPc degradation, and bovine brain infected with bovine spongiform
encephalopathy (BSE) for PrPSc degradation.
Results: Pernisine completely degraded PrPc and PrPSc, while recombinant varieties gave various results.
Two varieties degraded PrPc and PrPSc, but we had to optimize the enzyme to substrate ratio to get an
appropriate effect. We had to use around three times higher concentration of the recombinant variety to
obtain activity comparable to that of the native pernisine.
Conclusions: Preliminary results show that pernisine has a potential as an effective decontamination
product, and some recombinant varieties gave promising results, but we have to work on acquiring an
enzymatic system that would be equally effective and suitable for industrial application.
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Introduction: Enterococcus cecorum is a part of normal intestinal biota and can act as pathogen
responsible for enterococcal spondylitis, arthritis, femoral head necrosis, and endocarditis in poultry,
resulting in poor flock performance, mortality and culling. A chicken-embryo model was used for evaluating
the virulence and lethal dose (LD50) of clinical E.cecorum isolates.
Materials and Methods: SPF eggs with 11-day-old embryos were inoculated via the chorioallantoic
membrane with 0.1 ml of 1.1x108 to 1.1 CFU/ml of 17 field E.cecorum isolates from affected broiler (CB),
broiler breeders (BB), layers (CL), turkeys (T), and waterfowl (W). Control eggs were inoculated with saline.
Eggs were incubated at 37°C for up to 18 days with daily candling. Dead embryos were submitted for
necropsy and HP. Yolk sac, heart and stomach samples were cultured for re-isolation of E.cecorum,
confirmation by PCR and determination of the bacterial load.
Results: The overall embryonic mortality rate was 40%. Mean mortality rates were 57% for CB-isolates,
37% CL, 33% W, 31% BB, 30% T. The highest mortality occurred on the second (16%) and first (14%) day
post-inoculation. Histopathology revealed hemorrhages in skeletal and cardiac muscles, stomach, liver and
spleen; cardiomyocyte atrophy and necrosis, bacterial aggregates in heart and lipid degeneration and
necrosis of hepatocytes. The lowest LD50 was for CB-E.cecorum, the highest for W-E.cecorum. The mean
bacterial load in hearts of dead embryos was 1.12x108.
Conclusions: Among clinical poultry E.cecorum samples, isolates from CB were most virulent. Funded by
National Science Centre, Poland, DEC-2017/01/X/NZ7/00820; KNOW (Leading National Research Centre)
Scientific Consortium "Healthy Animal-Safe Food", decision of Ministry of Science and Higher Education
No. 05-1/KNOW2/2015
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Introduction: The freezing and thawing of meat causes the formation of ice crystals and the modification of
the histological structure of the muscle fibres. The aim of this study is to identify the microscopic
modifications that occurred in the muscular tissue after the freezing and the thawing of some pork products.
Materials and Methods: The pork products included in the study were: raw material (hind leg and loin) and
processed products (ham fillet and smoked pork leg). The moments of the experiment were: before the
freezing and after 7, 14 and 21 days of freezing. Slow freezing was performed in a conventional freezer at 23°C. The samples were thawed in a refrigerator at +4°C, for 24 hours. The samples were embedded in
paraffin and HE stained.
Results: As a result of freezing, the intracellular ice crystals look like hollow optical spaces with different
geometric shapes. In the raw material samples (hind leg and loin), the crystals appear from day 14 and
grow numerically on day 21. In the processed products (ham fillet and smoked pork leg), there are rare ice
crystals on day 21. With the exception of the fresh samples (moment 0), all the samples subject to freezing
and thawing presented aspects of microscopic alteration of the muscle fibres and adipose tissue.
Processed products highlight homogeneous and basophilic mass attributed to spices.
Conclusions: Ice crystals become obvious after 21 days in processed products, while in raw materials
they become obvious after 14 days of freezing.
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Introduction: Exosomes are small vesicles secreted from variety of mammalian cells. They could be
involved in intracellular communication.
The aim of the study was determination of exosome markers and infectivity in BLV infected bovine
samples.
Materials and Methods: Exosomes were isolated from the blood sera and supernatant of dendritic cells
(DCs) from BLV infected cell cultures and healthy control cows. Immunological status of animals was
determined by ELISA and qPCR. Exosomes were isolated by differential centrifugation. Filtered
supernatant was ultracentrifuged at 120 000 x g for 3 h, at 4 0C. Purified proteins from each sample were
investigated in Western Blot. Proteins separated on SDS-PAGE were transferred to an Immobilon-P PVDF
membrane. The presence of BLV proteins was detected with the use of monoclonal antibodies for BLV
gp51 and p24. The lysosomal markers: CD63, CD9 and flotillin-1 were determined. The visualization was
performed with chemiluminescence method. The BLV gp51 and p24 proteins were also determined with
Maldi-Tof mass specrometry.
Results: The cellular markers: CD63, CD9 and flotyllin-1 were detected in infected and non-infected
samples. The presence of viral proteins: gp51 and p24 were detected in exosomes isolated from the sera
and supernatants of DCs culture infected with BLV and confirmed by Maldi-Tof mass spectrometry
analysis. They were absent in exosomes isolated from healthy cattle.
Conclusions: The BLV proteins were detected in exosomes which suggests that they were released into
exosomes in sera and supernatants, and could be transferred into recipient cells as an alternative route not
requiring virus infection.
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