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L

ike any other institution, the Croatian Veterinary Institute had
in its past periods of great rises, unpredictable impediments
and unavoidable falls. Despite great and very significant political processes and changes from the establishing until today, its
continuous development and the reasons for its establishing and
existence have not been affected. The Croatian Veterinary Institute Zagreb is an institution owned by the Republic of Croatia. It
is one of 25 public institutes within the scope of the Ministry of
Science of the Republic of Croatia. With more than 250 employees
and its budget, the Croatian Veterinary Institute is one of the leading institutes in Croatia. It consists of the headquarters in Zagreb and the branch offices, namely Branch Veterinary Institutes
in Vinkovci, Križevci, Rijeka, and Split, as well as the Centre for
Poultry Science in Zagreb. In such capacity, the Institute provides
services of national interest to the state. These include diagnostics
of infectious diseases in animals, veterinary public health and research activities.
In the course of 2014, the works on the reconstruction of the
Branch Veterinary Institute of Križevci started. The works included the full restoration of the roofing (tiles, metalwork, lightning
arresters and snow guards), reconstruction of the attic to serve as
the archives, façade renovation according to the requirements of
the art conservation experts. The interior of all laboratories has
been restored and adapted to the new structure and the furniture in most of the laboratories has been custom-made, according
to the accreditation requirements and the intended purpose. New
equipment has been installed as well as a new system for discharge
of toxic gases released in the preparation of samples; four digesters have been installed with the appertaining fire-proof closets

with the protection from aggressive chemicals. The basement of
the building and the parking ground have also been completely restored. The reconstruction included more than 1,500 m2 of laboratory and other premises. Value of the works exceeds 7,000,000.00
and the works have been funded with own funds (figure 1 i 2).
Scientific and professional cooperation with many institutions
in the region has been either established or deepened (Scientific
Veterinary Institute of Serbia, Belgrade; Scientific Veterinary Institute of Novi Sad; Veterinary Specialist Institute of Niš, Serbia;
University of Sarajevo Faculty of Veterinary Medicine, Bosnia and
Herzegovina; University of Ljubljana Faculty of Veterinary Medicine, Slovenia; University of Mostar Faculty of Agriculture and Food
Technology, Bosnia and Herzegovina).
Nowadays, people from all over the region but also from other European countries are visiting the Institute. One of them is Marie
Franziska Sommer, a candidate for doctoral degree at the Ludwig
Maximilians Universitat Munich, Institut fur Vergleichende Tropenmedizin und Parasitiologie, who stayed at our Laboratory for
Parasitology for several months. Aleksandra Vergles Rataj, PhD,
Assistant Professor of the Institute for Microbiology and Parasitology of the Ljubljana University Faculty of Veterinary Medicine
also visited our Institute. Our Laboratory for Analytical Chemistry
hosted Dr. Elisa Pasquale, research fellow and student of the Postgraduate doctoral course of studies of the University of Milano,
Italy, for several months. In the period from October to December,
the Laboratory for Bacterial Zoonozes and Molecular Diagnostics
of Bacterial Diseases hosted Anja Parežanin, last-year student and
degree candidate of the Faculty of Veterinary Medicine of Bologna,
Italy.
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Figure 1. Building of the Branch Veterinary Institute of Križevci being restored
(August 2014)

Figure 2. Restored building of the Branch Veterinary Institute of Križevci
(December 2014)

In July 2014, the Croatian Veterinary Institute organized a work
meeting with representatives of reputable institutions from eight
EU member states:

8. Center of Life and Food Sciences Weihenstephan-Technical
University Munich, Germany

1. Institute of Agro-Food Research and Technology IRTA, Spain

The topic of two two-day meeting was preparation of the project
proposal for Horizon 2020 Teaming Program. Teaming is one of
the programs within Horizon 2020 intended to promote and spread the scientific excellence. EU member states of low scientific
productivity have a chance to team with their partners from highly
developed countries with the aim of establishing new Centres of
Scientific Excellence that will become competitive in the EU scientific circles and be a significant factor of regional development.

2. Abruzzo and Molise Institute of Experimental Zoology IZSAM
G. Caporale, Italy
3. French Agency for Food, Environmental and Occupational Health & Safety ANSES, France
4. Institute of Food Safety RIKILT, the Netherlands
5. National Institute of Health ISS, Italy
6. Royal Society for the Prevention of Cruelty to Animals RSPCA,
United Kingdom
7. Wailoon Agricultural Research Centre CRA-W, Belgium

The Croatian Veterinary Institute sees Teaming as a development
opportunity that would result in the establishing of the Centre of
Scientific Excellence for Animal and Human Health Protection.
The Excellence Centre for Animal and Human Health Protection

Figure 3. Participants in the first Teaming consortium meeting, 17–18 July 2014
From left to right: Jelka Pleadin, Tomislav Mikuš, Manuela Zadravec, Bruno Garin-Bastuji, Paolo Calistri, Željko Cvetnić, Marie-Caroline Lecrenier,
Alexandra Hammond Seaman, Mareike Wenning, Rodrigo De Oliveira, Simone Caccio, Relja Beck, Tihana Bašić, Tomislav Bedeković, Miroslav Benić.
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Figure 4. Presentation by Prof. Željko Cvetnić, PhD at the Teaming consortium
meeting, 17 July 2014
within the Croatian Veterinary Institute has a vision of becoming
the best in the field of animal health and welfare, food and animal
feed safety, epidemiology and risk assessment and scientific research, in cooperation with similar institution in the region and the
private sector, with the assistance of eight European partners. The
participants in the meeting expressed their open satisfaction with
the organisation and the capacities of the Institute (figure 3 i 4).
On Thursday, 11 September 2014, the Croatian Veterinary Institute
had a very special visitor, Monsignor Vjekoslav Huzjak, Bishop of
the Diocese of Bjelovar and Križevci. Following the presentation,
in the presence of our General Manager, heads of the Branch Institutes and departments, Monsignor Huzjak delivered an inspired
address, prompting to reflexion on the true values in the life we
live. He blessed the Institute as the institution as well as all its
employees (figure 5).
Our Laboratory for Fish Pathology was visited by Niccolo Vendramin, PhD, coordinator of National Reference Laboratories at
the EU-RL for Fish Diseases, NVI, DTU, Copenhagen, Denmark.
During his two-day visit, he was introduced into the Laboratory

Figure 6. Visit by Eric Verdon, PhD and Valerie Gaudin to the Laboratory
for Determination of Residues.

activities and took part in a discussion about the epidemiological
situation in trout farming, considering viral diseases subject to reporting in the course of the preceding two years.
An official visit to the Laboratory for Determination of Residues
in the period from 15-16 October 2014 was paid by representatives
– experts of the EU-RL for residues of antibiotics and colouring
agents of veterinary medicinal products at Anses Laboratory in
Fougeres, France, namely Eric Verdon, PhD, Deputy Head of the
EU-RL and Valerie Gaudin, Head of Laboratory for Development
of Screening Methods. The visit was intended as an official visit
by EU-RL to the National Reference Laboratory for the foregoing groups of compounds after the Croatian accession to the EU
and for the evaluation of the NRL development. The visit included discussions about the organisation of the system of control
of residues in food of animal origin, organization and capacities of
NRL, development of analytical methods and techniques, concept
of validation, accreditation and quality assurance, method development plans, equipment of the laboratory, and the NRL requirements compared to EU-RL (figure 6).

Figure 5. Visit by Monsignor Vjekoslav Huzjak, Bishop of the Diocese of Bjelovar and Križevci to the Croatian Veterinary Institute in Zagreb.
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On Thursday, 20 November 2014, at a ceremonious meeting of the
Scientific Council of the Croatian Veterinary Institute, a Letter
of Thanks was awarded to Prof. Velimir Sušić, PhD, tenured full
professor at the Faculty of Veterinary Medicine of the University
of Zagreb. The reason for granting the Letter of Thanks to Prof.
Sušić was his strong promotion and support to the cooperation
between the Croatian Veterinary Institute and the Faculty of Veterinary Medicine of the University of Zagreb in veterinary education, scientific research and professional activities during his
mandate at the position of Dean of Faculty of Veterinary Medicine
of the University of Zagreb and his exceptionally successful and
very constructive cooperation in the pursuit of the common objective of development of the Croatian Veterinary Institute during his
mandate on the position of the Management Board of the Croatian
Veterinary Institute (figure 7).
On 19 December, at the Faculty of Food Technology of the University of Osijek, Letters of Thanks by the Croatian Veterinary
Institute were awarded to Prof. Drago Šubarić, PhD, Dean of the
Faculty, for his exceptional contribution to cooperation between
the Institute and the Faculty of Food Technology and Prof. Dragan Kovačević, PhD, tenured full professor of the Faculty of Food
Technology in Osijek for his overall selfless support and assistance aimed to development of the Croatian Veterinary Institute of
Zagreb, during his mandate at the position of State Secretary in the
Ministry of Agriculture.
On Thursday, 18 December 2014, the Croatian Veterinary Institute
– Institute for the Future Project was presented to our employees.
Some new possibilities were presented, ranging from the location
to the visual appearance of the new Institute (figure 8 i 9).

Figure 8. Facade of the new building of the Croatian Veterinary Institute Zagreb.
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Figure 7. Prof. Velimir Sušić, PhD with Letter of Thanks.
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Figure 9. View of the new building of the Croatian Veterinary Institute Zagreb.

At this moment, we are facing many challenges, including the joining into the EU projects, with our European and Croatian partners, higher market orientation and offering of our services to the
market. The Croatian Veterinary Institute entered our new European community fully equipped and refurbished, with 29 accredited laboratories and more than 200 accredited methods and a
multitude of young, educated, capable and motivated people being
the greatest value of the Institute.
In the recent years, the Croatian Veterinary Institute Zagreb and its
branches experienced a great change. Buildings of the Institute and
the branches, laboratory and administrative premises have been
completely refurbished, new valuable equipment has been purchased and our employees have been trained. Total area of 6,500 m2
was reconstructed, with the investment of EUR 15,000,000, out of
which EUR 10,000,000 of our funds. The Croatian Veterinary Institute with its branches has total 54 PhDs, including 20 scientific
advisors, 10 senior scientific associates and 8 scientific associates;
there are 9 Masters of Science and 120 employees with university
diploma. In the recent years, more than 150 training courses were
held in 35 institutions in 17 European countries.

In the course of evaluation of public institutes in the Republic of
Croatia according to their subject of operation, an international
expert commission in biomedicine assessed the Croatian Veterinary Institute Zagreb as one of the best institutes. The Institute
is the pivotal institution in the diagnostics of infectious diseases
and in veterinary public health in the Republic of Croatia. By its
organisation, infrastructure, equipment of laboratories and trained
staff, the Institute may compete with any institution of the sort in
Europe.
All of us, once we complete a job or end an episode in our life,
write our own history but also a part of the history of the institution we work at. Bringing to an end my second 4-year term at the
position of General Manager of the Croatian Veterinary Institute, I
would like to thank all employees of the Institute for their support
in the construction and development of the Institute. All that we
have written and done so far is history and we should proudly look
into the future. Nowadays, changes are happening faster than ever
and the history should be looked at in order to know what to keep
and what to change, as history is the witness of time, light of the
truth, life of memory, teacher of life and messenger of ancient times. My wish is that the Croatian Veterinary Institute continues to
grow in the way that will correspond with our expectations and
the time we live in.
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Organisation of the
Croatian Veterinary Institut
The Croatian Veterinary Institute consists of the Croatian Veterinary Institute in Zagreb, Savska c. 143 and of five branches:

The Croatian Veterinary Institute in Zagreb consists of departments, which consist of laboratories.

➜

Centre for Poultry Farming

The branches consist of the laboratories.

➜

Veterinary Institute Križevci

➜

Veterinary Institute Rijeka

➜

Veterinary Institute Split

Departments and branches of the Croatian Veterinary Institute
have the same status, and consist of laboratories, and are headed
by the head of the department/branch.

➜

Veterinary Institute Vinkovci

For the requirements of the Quality System, the Croatian Veterinary Institute has a Quality Manager for the Croatian Veterinary
Institute and every branch has its own Quality Manager.

Integral scheme of the Organisation of the Croatian Veterinary Institute
DIRECTOR

CVI Quality Manager

Dept. head
Dept. for
Veterinary
Public Health

Dept. head
Dept. for
Bacteriology
and Parasitology

Dept. head
Dept. for
Virology

Dept. head
Dept. for
Pathol.
Morphol.

Dept. head
VK P
Branch office
Križevci

Dept. head
VK P
Branch office
Rijeka

Dept. head
VK P
Branch office
Split

Dept. head
VK P
Branch office
Vinkovci

Dept. head
VK P
Branch Centre for
Poultry Farming

Croatian Veterinary Institute employees by qualifications as at 31 December 2014
PROFESSIONAL DEPARTMENTS

GENERAL DEPARTMENTS

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

TOTAL

university degree

11

8

11

12

12

60

114

associate degree

-

1

-

-

-

-

1

secondary school

8

7

8

10

8

40

81

primary school

2

-

-

3

-

2

7

university degree

-

-

-

-

1

9

10

secondary school

3

2

3

3

1

10

22

primary school
TOTAL

1

2

2

3

2

10

20

25

20

24

31

24

131

255

Croatian Veterinary Institute employees by academic title as at 31 December 2014
ACADEMIC TITLE

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

TOTAL

PhD

3

1

4

3

8

34

53

MSc

3

2

1

-

1

1
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Organisation of the Croatian
Veterinary Institute in Zagreb
Croatian Veterinary Institute is organised in 5
departments, one general and 4 professional
departments. The professional departments are
divided into laboratories or offices.

Scheme of organisation of the Croatian Veterinary Institute
Director of the Croatian
Veterinary Institute

Quality Manager
of the Croatian
Veterinary
Institute

General Department
Departmental Head
Offices:

1. Accounting
2. Purchasing
3. Director's Office
4. CVI Secretary
5. Reception Office
6. IT Office

Department for
Veterinary
Public Health

Department for
Bacteriology &
Parasitology

Department for
Virology

Department for
Pathological
Morphology

Department Head

Department Head

Department Head

Department Head

Laboratories:

Laboratories:

Laboratories:

Laboratories:

1. Food Microbiology
2. Determination of residues
3. Animal Feed
Microbiology
4. Analytical chemistry
5. Analysis of veterinary
medicinal preparations

1. Bacterial zoonoses &
molecular bacteriology
2. General bacteriology
3. Mastitis & raw milk
quality
4. Parasitology
5. Nutritive plates

1. Classical swine fever &
molecular diagnostics
2. Rabies & general
virology
3. Serological diagnostics
of viral diseases

Annual report, 2014

1. General pathology
2. Bovine Pathology &
transmissive spongiform
encephalopathy
3. Fish pathology
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Departments and Laboratories of the Croatian Veterinary Institute in Zagreb
III. Department for Virology consists of the following
laboratories:
Quality Manager: Assistant Professor Boris Habrun, PhD
Department Head: Tomislav Bedeković, PhD
Director: Professor Željko Cvetnić, PhD

I. Department for Veterinary Public Health
consists of the following laboratories:
Department Head: Mario Mitak, PhD
I.1.
I.2.
I.3.
I.4.
I.5.

Laboratory for Food Microbiology
Laboratory Manager: Assistant Professor Andrea Humski, PhD
Laboratory for Determination of Residues
Laboratory Manager: Nina Bilandžić, PhD
Laboratory for Animal Feed Microbiology
Laboratory Manager: Mario Mitak, PhD
Laboratory for Analytical Chemistry
Laboratory Manager: Assistant Professor Jelka Pleadin, PhD
Laboratory for Analysis of Veterinary Medicinal Products
Laboratory Manager: Svjetlana Terzić, PhD

III.1.

III.2.
III.3.

IV. Department for Pathological Morphology
consists of the following laboratories:
Department Head: Dražen Oraić, PhD
IV.1.
IV.2.

II. Department for Bacteriology and Parasitology
consists of the following laboratories:
IV.3.
Department Head: Assistant Professor Boris Habrun, PhD
II.1.

II.2.
II.3.
II.4.
II.5.

Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Bacterial Diseases
Laboratory Manager: Silvio Špičić, PhD
Laboratory for General Bacteriology and Mycology
Laboratory Manager: Assistant Professor Boris Habrun, PhD
Laboratory for Mastitis and Raw Milk Quality
Laboratory Manager: Miroslav Benić, PhD
Laboratory for Parasitology
Laboratory Manager: Relja Beck, PhD
Laboratory for Growth Media Preparation and Sterilisation
Laboratory Manager: Maja Stepanić, DVM

Laboratory for Diagnostics of Classical Swine Fever, Molecular
Virology and Genetics
Laboratory Manager: Assistant Professor Lorena Jemeršić, PhD
Laboratory for Diagnostics of Rabies and General Virology
Laboratory Manager: Tomislav Bedeković, PhD
Laboratory for Serological Diagnostics of Viral Diseases
Laboratory Manager: Besi Rioć, PhD

Laboratory for General Pathology
Laboratory Manager: Zoran Lipej, PhD
Laboratory for Ruminant Pathology and Transmissive
Spongiform Encephalopathy
Laboratory Manager: Branko Šoštarić, PhD
Laboratory for Fish Pathology
Laboratory Manager: Dražen Oraić, PhD

VI. General Department has the following units:
Department Head: Dražen Štefanović, LL.B.
VI.1.
VI.2.
VI.3.
VI.4.
VI.5.
VI.6.

Accounting Department
Manager: Antun Osvaldić, Dipl.Oec.
Director's Secretary and Procurement Services
Zlatica Glogovšek
Office of the Director of Croatian Veterinary Institute
Director: Professor Željko Cvetnić, PhD
Secretary of the Croatian Veterinary Institute
Dražen Štefanović, LL.B.
Office for Receipt and Control of Samples
Office Manager: Darko Želježić, DVM
IT Office
Office Manager: Ivan Brozinčević, Dipl. Eng.

The director and the department heads of the Croatian Veterinary Institute
ORGANISATION of the Croatian Veterinary Institut
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Croatian Veterinary Institute
Quality Policy

T

he most significant strategic objective of the Croatian Veterinary Institute and its branches is to provide prompt and
high quality services to its customers. With that goal in mind,
we are regularly conducting various supervisions and controls of
our testing methods. We are advancing the testing methods with
the most recent scientific knowledge within the applicable legal
framework. We are constantly improving our methods of work
and checking the satisfaction with our services through constant
communication with our customers, regularly asking for their opinion and incorporating their useful advices in our activities.
For that purpose we have set the following aims:

➜ Special care for employee education on methods of laboratory
work and full introduction and understanding of management
system principles, as a way of constant control of work and
constant improvement of services;

➜ Constant improvement of efficacy and efficiency of services
provided to our customers through internal and external independent assessments and inter-laboratory tests;

➜ Increased competitive strength of the Croatian Veterinary Institute and its branches;

➜ Accreditation of testing methods according to the applicable
edition of HRN EN ISO / IEC 17025 standard by the Croatian
Accreditation Agency, as a third party recognized in the national and international scope, through performance of the criteria set in the reference standard and documents of the Croatian Accreditation Agency and in accordance with the guidance
of this statement;

➜ Systematic planning of activities focused on constant improvements through internal independent assessments, inter-laboratory tests and periodic checks of status of the management
system.
In order to meet these goals, the Management of the Croatian Veterinary Institute shall:

➜ Provide the necessary funding sources;
➜ Authorize a representative of the management, namely Quality
Manager, to apply and develop the management system taking
care of the performance of the requirements of the applicable
HRN EN ISO / IEC 17025 standard and to prepare periodic reports on the status of the management system.

➜ Determine the responsibilities of the laboratory technical staff
to apply, develop and operate the management system and to
introduce new testing methods based on the most recent scientific knowledge.

➜ Periodically check the reports on the status of the management system as well as management guidelines and plan for
improvements and development in order to reach the goals of
the Croatian Veterinary Institute based on customers’ requirements.

Director of CVI
Prof. Željko Cvetnić, PhD

Quality Manual, Rev. 7, 27.12.2011.
Annual report, 2014
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Accreditation in the Croatian
Veterinary Institute according to
HRN EN ISO / IEC 17025:2007 Standard
In the period from 2007 until 2014
Croatian Veterinary Institute
accredited 14 laboratories at the
headquarters and 15 laboratories
in the branches.
The planned expansion of the
field of accreditation in 2014 encompasses 12 methods at the headquarters and 19 methods in the
branches, total 31 methods.
Croatian Veterinary Institute in
total will have 101 methods at the
headquarters and 101 methods in
the branches, total 202 accredited
methods.

Accreditation in the Croatian Veterinary Institute according to HRN EN ISO / IEC 17025:2007 Standard

Accreditation in the Croatian Veterinary Institute according to HRN EN ISO / IEC 17025:2007 Standard

List of the Croatian Veterinary Institute accredited laboratories
Accredited laboratories at the Croatian Veterinary Institute headquarters
Laboratory
code

Laboratory
name

Z-I-1

Laboratory for Food Microbiology

Z-I-2

Laboratory for Determination of Residues

Z-I-3

Laboratory for Animal Feed Microbiology

Z-I-4

Laboratory for Analytical Chemistry

Z-I-5

Laboratory for Analysis of Veterinary Medicinal Products

Z-II-1

Laboratory for Bacterial Zoonozes and Molecular Diagnostics of Bacterial Diseases

Z-II-2

Laboratory for General Bacteriology and Mycology

Z-II-3

Laboratory for Mastitis and Raw Milk Quality

Z-II-4

Laboratory for Parasitology

Z-III-1

Laboratory for Diagnostics of Classical Swine Fever, Molecular Virology and Genetics

Z-III-2

Laboratory for Rabies and General Virology

Z-III-3

Laboratory for Serological Diagnostics of Viral Diseases

Z-IV-2

Laboratory for Ruminant Pathology and Animal Spongiform Encephalopathy

Z-IV-3

Laboratory for Fish Pathology

Accredited laboratories in the Croatian Veterinary Institute branches
Laboratory
code

Branch

Laboratory
name

C-1

Centre for Poultry Farming

Laboratory for Animal Feed Analysis

C-2

Laboratory for Bacteriology

C-4
K-1

Laboratory for Virology and Serology
Veterinary Institute Križevci

Laboratory for Diagnostics

K-2

Laboratory for Food and Feed Microbiology

K-3

Laboratory for Analytical Chemistry and Residues

R-1

Veterinary Institute Rijeka

R-2

Laboratory for Food and Feed Microbiology

R-3
S-1

Laboratory for Diagnostics
Laboratory for Analytical Chemistry and Residues

Veterinary Institute Split

Laboratory for Diagnostics

S-2

Laboratory for Food and Feed Microbiology

S-3

Laboratory for Analytical Chemistry and Residues

V-1

Veterinary Institute Vinkovci

Laboratory for Diagnostics

V-2

Laboratory for Food and Feed Microbiology

V-3

Laboratory for Analytical Chemistry and Residues
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Number of accredited methods until 2014 and the methods that have
been successfully evaluated in regular audit of the Croatian Accreditation
Agency conducted during October, November and December 2014
Laboratory code

Name

Accredited methods

Methods for accreditation in 2014

Total

HEADQUARTERS (CROATIAN VETERINARY INSTITUTE ZAGREB)
Z-I-1

Food Microbiology

18

1

19

Z-I-2

Determination of Residues

30

4 (3 deleted) *

31

Z-I-3

Animal Feed Microbiology

3

-

3

Z-I-4

Analytical Chemistry

13

6

19
3

Z-I-5

Analysis of VMPs

3

-

Z-II-1

Bacterial Zoonozes

3

-

3

Z-II-2

General Bacteriology

5

1

6

Z-II-3

-

1

Mastitis and Raw Milk Quality

1

Z-II-4

Parasitology

1

-

1

Z-III-1

Classical Swine Fever

3

-

3

Z-III-2

Rabies and General Virology

2

-

2

Z-III-3

Serological Diagnostics of Viral Diseases

4

-

4

Z-IV-2

Ruminant Pathology and GSE

3

-

3

Z-IV-3

Fish Pathology

3

-

3

92

12 (-3)

101

Total Headquarters

BRANCHES
Centre for Poultry Farming
C-1

Animal Feed Analysis

6

-

6

C-2

Bacteriology

4

-

4

C-4

Virology and Serology

2

-

2

12

0

12
2

Total Centre for Poultry Farming
Veterinary Institute Križevci
K-1

Diagnostics

2

-

K-2

Food and Feed Microbiology

8

-

8

K-3

Chemistry and Residues

4

-

4

14

-

14

Total Veterinary Institute Križevci
Veterinary Institute Rijeka
R-1

Diagnostics

2

1

3

R-2

Food and Feed Microbiology

10

5

15

R-3

Chemistry and Residues

Total Veterinary Institute Rijeka

2

8

10

14

14

28

Veterinary Institute Split
S-1

Diagnostics

4

-

4

S-2

Food and Feed Microbiology

8

2

10

S-3

Chemistry and Residues

Total Veterinary Institute Split

7

3

10

19

5

24

Veterinary Institute Vinkovci
V-1

Diagnostics

5

-

5

V-2

Food and Feed Microbiology

9

-

9

V-3

Chemistry and Residues

Total Veterinary Institute Vinkovci

9

-

9

23

0

23

Total Branches

82

19

101

Total Institute + Branches

173

32 (-3)

202

* Methods deleted from field of accreditation because it is replaced by more sensitive methods or by confirmatory methods.
Accreditation in the Croatian Veterinary Institute according to HRN EN ISO / IEC 17025:2007 Standard

Accreditation in the Croatian Veterinary Institute according to HRN EN ISO / IEC 17025:2007 Standard

List of accredited methods of the Croatian Veterinary Institute
During the audit of the Croatian Accreditation Agency in the Croatian Veterinary Institute in October, November and December 2014 successfully rated 31 newly registered methods (marked in red).

Accredited methods at the Croatian Veterinary Institute headquarters
No.

Laboratory
code

Method
name

1.

Z-I-1

Horizontal method for the detection of Salmonella spp.

2.

Z-I-1

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 1:
Detection method

3.

Z-I-1

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 2:
Enumeration method

4.

Z-I-1

Horizontal method for the enumeration of microorganisms - Part 1:
Colony count at 30 degrees C by the pour plate technique

5.

Z-I-1

Horizontal method for the enumeration of microorganisms - Part 2: Colony
count at 30 degrees C by the surface plating technique

6.

Z-I-1

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli Part 2: Colony-count technique at 44 °C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide

7.

Z-I-1

Horizontal method for enumeration of coagulase-positive Staphylococcus (Staphylococcus
aureus and other species)- Part 1: Technique using Baird-Parker agar medium

8.

Z-I-1

Horizontal method for the enumeration of sulfite-reducing bacteria growing under anaerobic conditions

9.

Z-I-1

Horizontal method for the enumeration of Clostridium perfringens - Colony-count technique

10.

Z-I-1

Horizontal method for detection of Campylobacter spp. – Part 1: Detection method

11.

Z-I-1

Horizontal method for detection and enumeration of Campylobacter spp. – Part 2: Colony-count technique

12.

Z-I-1

Horizontal method for the detection of Escherichia coli O157

13.

Z-I-1

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli –
Part 3: MPN technique using 5-bromo-4-chloro-3-indolyl-beta-D-glucuronide

14.

Z-I-1

Horizontal methods for the detection and enumeration of Enterobacteriaceae – Part 1: Detection and
enumeration by MPN technique with pre-enrichment A. Method for detection of Enterobacteriaceae

15.

Z-I-1

Horizontal methods for the detection and enumeration of Enterobacteriaceae – Part 2: Colony-count technique

16.

Z-I-1

Horizontal methods for sampling techniques from surfaces using contact plates and swabs

17.

Z-I-1

Carcass sampling for microbiological analysis -- Corrigendum 1

18.

Z-I-1

Detection of staphylococcal enterotoxins types SEA to SEE using VIDASÒ SET2 method

19.

Z-I-1

Horizontal method for the detection, enumeration and serotyping of
Salmonella – Part 3 Guidelines for serotyping of Salmonella spp.

20.

Z-I-2

Screening EIA method for determination of chloramphenicol

21.

Z-I-2

Screening EIA method for determination of sulphonamides: sulfamethazine,
sulfamerazine, sulfisoxazole, sulfadiazine and sulfachloropyridazine

22.

Z-I-2

Screening EIA method for determination of neomicine

23.

Z-I-2

Screening EIA method for determination of gentamicin

24.

Z-I-2

Screening EIA method for determination of streptomycin and dihidrostreptomycin

25.

Z-I-2

Determination of antimicrobal substances by extraction method

26.

Z-I-2

Screening EIA method for determination of tylosin

27.

Z-I-2

Screening EIA method for determination of chinolones: enrofloxacin,
flumequin and marbofloxacin

28.

Z-I-2

Screening EIA method for determination of corticosteroids: dexamethasone,
betamethasine, flumethasone and prednisolone

29.

Z-I-2

Determination of antimicrobal substances in milk by Delvotest®

30.

Z-I-2

Screening EIA method for determination of flumequin

31.

Z-I-2

Screening EIA method for determination of aflatoxin M1
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32.

Z-I-2

Determination of aflatoxin M1 in milk and milk products (LC-MS/MS)

33.

Z-I-2

Determination of chloramphenicol in muscle, milk, eggs and honey by
liquide chromatography – mass spectrometry (LC-MS/MS)

34.

Z-I-2

Determination of chloramphenicol in urine (LC-MS/MS)

35.

Z-I-2

Determination of sulfonamides, trimethoprim and dapsone in egg,
muscle and milk (LC-MS/MS)

36.

Z-I-2

Determination of nitrofurans in milk, muscle and eggs (LC-MS/MS)

37.

Z-I-2

Determination of sulfonamides, trimethoprim and dapsone in honey (LC-MS/MS)

38.

Z-I-2

Determination of anticoccidials in liver (LC-MS/MS) - flexible scope

39.

Z-I-2

Determination of anticoccidials in eggs (LC-MS/MS) - flexible scope

40.

Z-I-2

Determination of anticoccidials in feed (LC-MS/MS) - flexible scope

41.

Z-I-2

Determination of levamisole combined by liquid chromatography-tandem mass spectrometry (LC-MS / MS) - flexible scope

42.

Z-I-2

Direct method for determination of lead and cadmium in milk and liquid dairy products by AAS - flexible scope

43.

Z-I-2

Determination of cadmium by atomic apsorption spectrometry - extended to honey and kidney - flexible scope

44.

Z-I-2

Determination of lead by atomic apsorption spectrometry - extended to honey and kidney - flexible scope

45.

Z-I-2

Determination of mercury with direct burning by mercury analizer in food of animal origin- flexible scope

46.

Z-I-2

Determination of metals in animal feed by ICP-OES- flexible scope

47.

Z-I-2

Determination of pesticides residues in fat from food of animal origin by gas
chromatography-tandem mass spectrometry (GC-MS/MS) - flexible scope

48.

Z-I-2

Determination of pesticides residues in animal feed samples by gas
chromatography-tandem mass spectrometry (GC-MS/MS) - flexible scope

49.

Z-I-2

Determination of pesticides residues in in milk and milk products by gas
chromatography-tandem mass spectrometry (GC-MS/MS) - flexible scope

50.

Z-I-2

Determination of pesticides residues in honey samples by gas chromatography-tandem mass spectrometry (GC-MS/MS) - flexible scope

51.

Z-I-3

Horizontal method for the detection of Salmonella spp.

52.

Z-I-3

Method for the enumeration of yeasts and moulds colony in products with water
activity less than or equal to 0,95

53.

Z-I-3

Microscopic methods for determination parts of animal tissues in feed materials
and compound feed

54.

Z-I-4

Determination of steroids in urine (LC-MS-MS)

55.

Z-I-4

Determination of stilbenes and resorcylic acid lactones in urine (LC-MS-MS)

56.

Z-I-4

Determination of beta-agonists in liver (LC-MS-MS)

57.

Z-I-4

Determination of beta-agonists in urine (LC-MS/MS)

58.

Z-I-4

Determination of thyrostatics in urine (LC-MS/MS)

59.

Z-I-4

Determination of ochratoxin A in food and feed (ELISA)

60.

Z-I-4

Determination of aflatoxin B1 in food and feed (ELISA)

61.

Z-I-4

Determination of deoxynivalenol in food and feed (ELISA)

62

Z-I-4

Determination of zearalenone in food and feed (ELISA)

63.

Z-I-4

Determination of moisture and other volatile matter in feed

64.

Z-I-4

Determination of crude protein in feed

65.

Z-I-4

Determination of fat content in feed

66.

Z-I-4

Determination of crude ash in feed

67.

Z-I-4

Determination of moisture in meat and meat products

68.

Z-I-4

Determination of crude protein in meat and meat products

69.

Z-I-4

Determination of total fat in meat and meat products

70.

Z-I-4

Determination of nitrite in meat and meat products
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71.

Z-I-4

Determination of polyphosphates in meat and meat products

72.

Z-I-4

Determination of hydroxyproline in meat and meat products

73.

Z-I-5

Determination of amoxicillin (HPLC)

74.

Z-I-5

Determination of benzyl alcohol (GC/FID)

75.

Z-I-5

Determination of enrofloxacin (UV/VIS spectroscopy)

76.

Z-II-1

Rose Bengal test (diagnosis of brucellosis)

77.

Z-II-1

Immunoenzyme assay (ELISA) for detection of antibodies against brucellosis in bovine sera

78.

Z-II-1

Bacteriological examination of material on causative agents of bovine tuberculosis

79.

Z-II-2

Isolation and identification (to O-group) of Salmonella spp. from animal organs

80.

Z-II-2

Isolation and identification (to O-group) of motile Salmonella spp. from animal feces

81.

Z-II-2

Antimicrobial susceptibility testing of bacteria by disc diffusion method

82.

Z-II-2

Serotyping of Salmonella serotypes Enteritidis, Typhimurium, Infantis, Virchow i Hadar

83.

Z-II-2

Detection of minimal inhibitory concentrations of gram- negative bacteria by
microdilutiom method - expanded to the Gram-positive bacteria

84.

Z-II-2

Horizontal method for the detection of Campylobacter spp.

85.

Z-II-3

Isolation of mastitis pathogens

86.

Z-II-4

Magnetic stirrer method for pooled sample digestion for detection of Trichinella larvae

87.

Z-III-1

Detection of specific antibodies against classical swine fever virus

88.

Z-III-1

Detection of classical swine fever virus antigens

89.

Z-III-1

Detection of specific antibodies against African swine fever virus

90.

Z-III-2

Detection of rabies virus antigen

91.

Z-III-2

Fluorescent antibody virus neutralisation test for detection of rabies virus antibodies

92.

Z-III-3

Determination of antibodies for foot and mouth disease virus by ELISA test

93.

Z-III-3

Determination of antibodies for swine vesicular disease virus by ELISA test

94.

Z-III-3

Detection of BLVgp51 specific antibodies in bovine serum (screening)

95.

Z-III-3

Detection of BLVgp51 specific antibodies in bovine serum (confirmation)

96.

Z-IV-2

Detection of Bovine spongiform encephalopathy (BSE) using test Prionics Check PRIOSTRIP

97.

Z-IV-2

Detection of Bovine spongiform encephalopathy (BSE) using test Prionics Check WESTERN

98.

Z-IV-2

Detection of Detection of Bovine spongiform encephalopathy (BSE) and Scrapie in
brain tissue using test IDEXX HerdCheck BSE-Scrapie Antigen Test Kit, EIA

99.

Z-IV-3

Isolation of fish viruses in cultures of fish cell lines EPC and BF-2

100.

Z-IV-3

Identification of Viral Haemorrhagic septicaemia virus by Enzyme-linked immunosorbent assay (ELISA)

101.

Z-IV-3

Identification of Infectious haematopoietic necrosis virus by Enzyme-linked immunosorbent assay (ELISA)

Accredited methods in the Croatian Veterinary Institute branches
No.

Laboratory
code

Method
name

1.

C-1

Determination of fat content

2.

C-1

Horizontal method for the detection of Salmonella spp.

3

C-1

Horizontal method for the detection of Escherichia coli O157

4.

C-1

Determination of deoxynivalenol

5.

C-1

Determination of T-2/HT-2 toxin

6

C-1

Determination of aflatoxins

7.

C-2

Horizontal method for the detection of Salmonella spp. from eggs.

8.

C-2

Horizontal method for the detection of Salmonella spp. from faeces.

9.

C-2

Horizontal method for the detection and enumeration of Campylobacter spp. – Part 1: Detection method.
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10.

C-2

Method of serotyping of Salmonella spp.

11.

C-4

Real time PCR for detection of Newcastle disease virus

12.

C-4

Real Time PCR for matrix gene of influenza A virus

13.

K-1

Isolation of motile Salmonella spp from animal faeces

14.

K-1

Isolation and identification of Salmonella spp from animal organs and eggs

15.

K-2

Detection and enumeration of faecal stretococci in water - method by membrane filtration

16.

K-2

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli Part 2:
colony count technique at 44°C using 5- bromo-4-chloro-3-indolyl beta – D-glucuronide

17.

K-2

Horizontal method for the detection of Salmonella spp

18.

K-2

Horizontal method for the detection of Escherichia coli O157

19.

K-2

Enumeration of culturable microorganisms - colony count by inoculation in a nutrient agar culture medium

20.

K-2

Detection and enumeration of Escherichia coli and coliform bacteria
in water – part 1: method by membrane filtration

21.

K-2

Horizontal method for the detection and enumeration of Lysteria monocytogenes – Part 1: detection method

22.

K-2

Horizontal method for the detection and enumeration of Lysteria monocytogenes – Part 2: enumeration method

23.

K-3

Determination of the chemical oxygen demand in waste water

24.

K-3

Determination of dissolved anions by liquid chromatography of ions - Part 1: determination
of bromide, chloride, fluoride, nitrate, nitrite, phosphate and sulfate

25.

K-3

Determination of dissolved Na+, NH4+, K+, Ca2+ and Mg2+ using ion chromatography

26.

K-3

Determination of moisture - refractometric method

27.

R-1

Detection of motile Salmonella spp. with horizontal method (ISO 6579:2002/Amd.
1:2007; EN ISO 6579:2002/A1:2007; HRN EN ISO 6579:2003/A1:2008)

28

R-1

Fluorescent antibody test for detection of rabies virus

29.

R-1

Detection of specific antibodies for ruminant and swine brucellosis

30.

R-2

Horizontal method for the detection of Salmonella spp (ISO 6579:2002/Cor 1:2004,
EN ISO 6579:2002/AC:2006; HRN EN ISO 6579:2003/Ispr.1:2008)

31.

R-2

Horizontal method for the enumeration of beta-glucoronidase-positive Escherichia
coli – Part 3: Most probable number technique using 5-bromo-4-chloro-3-indolyl beta-D-glucoronide (ISO/TS 16649-3:2005; HRS ISO/TS 16649-3:2008)

32.

R-2

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 1: Detection method
(ISO 11290-1:1996/Amd1:2004; EN ISO 11290-1:1996/A1:2004 HRN EN ISO 11290-1:1999/A1:2008)

33.

R-2

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 2: Enumeration method
(ISO 11290-2:1998/Amd1:2004; EN ISO 11290-2:1998/A1:2004; HRN EN ISO 11290-2:1999/A1:2008)

34.

R-2

Horizontal method for sampling from surfaces using contact slides
and swabs (ISO 18593:2004; HRN ISO 18593:2008)

35.

R-2

Horizontal method for the enumeration of microorganisms: Colony count technique at 30° C (ISO 4833-1:2013,
EN ISO 4833-1:2013, ISO 4833-2:2013; EN ISO 4833-2:2013; HRN EN ISO 4833-1:2013, HRN EN ISO 4833-2:2013)
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36.

R-2

Horizontal method for the enumeration of coagulase-postive staphylococci (Staphylococcus
aureus and the other species) – Part 1: Technique using Baird-Parker agar medium (ISO
6888-1:1999 + Amd 1:2003, EN ISO 6888-1:1999+A1:2003; HRN EN ISO 6888-1:2004)

37.

R-2

Horizontal method for the enumeration of beta-glucoronidase-positive Escherichia
coli – Part 2: Colony count technique at 44° C using 5-bromo-4-chloro-3-indolyl beta-D-glucoronide (ISO 16649-2:2001; HRN ISO 16649-2:2001)

38.

R-2

Horizontal methods for the detection and enumeration of Enterobacteriaceae – Part
2: Colony count technique (ISO 21528-2:2004; HRN ISO 21528-2:2008)

39.

R-2

Water quality – Enumeration of culturable microorganisms – Colony count by inoculation in a
nutrient agar culture medium (ISO 6222:1999; EN ISO 6222:1999; HRN EN ISO 6222:2000)

40.

R-2

Water quality – Detection and enumeration of intestinal enterococci – Part 2: Membrane
filtration method (ISO 7899-2:2000, EN ISO 7899-2:2000; HRN EN ISO 7899-2:2000)

41.

R-2

Water quality – Detection and enumeration of Pseudomonas aeruginosa - Method by membrane
filtration (ISO 16266:2006; EN ISO 16266:2008; HRN EN ISO 16266:2008en)

42.

R-2

Water quality – Enumeration of Escherichia coli and coliform bacteria – Part 1: Membrane filtration method for
waters with low bacterial background flora (ISO 9308-1:2014; EN ISO 9308-1:2014; HRN EN ISO 9308-1:2014)

43.

R-2

Horizontal method for the enumeration of yeasts and moulds: Colony count technique in
products with water activity less than or equal, or greater than 0,95 (ISO 21527- 2:2008,
ISO 21521-1:2008; HRN ISO 21527-2:2012EN, HRN EN ISO 21527-1:2012en)

44.

R-2

Horizontal method for the enumeration of sulfite-reducing bacteria growing under
anaerobic conditions (ISO 15213:2003; HRN ISO 125213:2004)

45.

R-3

Determination of domoic acid (Amnesic shellfish poison – ASP) in shellfish

46.

R-3

Determination of electrical conductivity in honey

47.

R-3

Determination of lipophilic marine biotoxins DSP in shellfish by LCMS/MS method

48.

R-3

Determination of paralytic shellfish poisoning toxins PSP in shellfish by HPLC-FLD method

49.

R-3

Determination of nitroimidazoles in muscle tissue (pork, poultry) and fish by HPLC method

50.

R-3

Determination of nitroimidazoles in plasma by HPLC method

51.

R-3

Determination of nitroimidazoles in milk by HPLC method

52.

R-3

Determination of nitroimidazoles in eggs by HPLC method

53.

R-3

Determination of nitroimidazoles in water by HPLC method

54.

R-3

Determination of biogenic amines (histamines) in fish and fish products

55.

S-1

Enzyme linked immunoassay for serological diagnostic of Blue Tongue disease

56.

S-1

Detection of Salmonella spp. with horizontal method

57.

S-1

Detection of motile Salmonella spp. with horizontal method

58.

S-1

Detection of specific antibodies against bovine, swine, sheep and goat brucellosis

59.

S-2

Horizontal method for the detection of Salmonella spp.

60.

S-2

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia
coli - MPN technique using 5-bromo-4-chloro-3-indolyl-beta-D-glucuronide

61.

S-2

Horizontal methods for the detection and enumeration of Enterobacteriaceae – Part 2: Colony-count method

62.

S-2

Horizontal method for the enumeration of microorganisms -- Colony-count technique at 30°C

63.

S-2

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli - Part 2:
Colony-count technique at 44 °C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide
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64.

S-2

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 1: Detection method

65.

S-2

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 2:Enumeration method

66.

S-2

Enumeration of culturable micro-organisms - Colony count by inoculation in a nutrient agar culture medium

67.

S-2

Horizontal method for the enumeration of coagulase positive staphyloccoco (Staphylococcus
aureus and other species) – Part 1: Technique using Baird-Parker agar medium

68.

S-2

Horizontal method for the enumeration of sulfite-reducing bacteria growing under anaerobic conditions

69.

S-3

Meat and meat products- Determination od hydroxyproline content

70.

S-3

Fish and fishery products-Determination of biogenic amines content – histamine

71.

S-3

Meat and meat products-Determination of nitrogen content

72.

S-3

Deterimanation of the Concentration of TVB-N in fish and Fishery Products

73.

S-3

Determination of domoic acid (Amnesic shellfish poison – ASP) in shellfish

74.

S-3

Isolation and Multiresidue Detection of avermectines in Animal Matrices using HPLC with FLD Detection

75.

S-3

Sensory analyses of meat products

76.

S-3

Determination of polycyclic aromatic hydrocarbons (PAH) in food using HPLC Method

77.

S-3

Determination of PSP (Paralytic Shellfish Poisoning) toxins in shellfish using HPLC method

78.

S-3

Determination of DSP (Diarrhetic Shellfish Poisoning) toxins in shellfish using LC-MS/MS method

79.

V-1

Isolation and identification of motile Salmonella spp. (to O-group)

80.

V-1

Artificial digestion

81.

V-1

Detection of specific antibodies against classical swine fever virus

82.

V-1

Detection of specific antibodies against bovine, swine, sheep and goat brucellosis

83.

V-1

Detection of BLV gp 51 specific antibodies in bovine serum

84.

V-2

Horizontal method for the detection of Salmonella spp.

85.

V-2

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 1: Detection method

86.

V-2

Horizontal method for the detection and enumeration of Listeria monocytogenes – Part 2: Enumeration method

87.

V-2

Horizontal method for the enumeration of microorganisms -- Colony-count technique at 30 °C

88.

V-2

Horizontal methods for the detection and enumeration of Enterobacteriaceae – Part 2: Colony-count method

89.

V-2

Horizontal method for the enumeration of beta-glucurinidase-positive Escherichia coli- – Part 2:
Colony count technique at 44 °C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide

90.

V-2

Detection and enumeration of Escherichia coli and coliform bacteria – Part 1.Membrane filtration method

91.

V-2

Detection and enumeration of intestinal enterococci – Part 2: Membrane filtration method

92.

V-2

Enumeration of culturable micro-organisms – Colony count by inoculation in a nutrient agar culture medium

93.

V-3

Determination of permanganate indeks

94.

V-3

Determination of chloride-Silver titration with chromate indicator (Mohr’s method)

95.

V-3

Determination of Ph

96.

V-3

Determination of electrical conductivity

97.

V-3

Determination of the chemical oxygen demand

98.

V-3

Determination of crude ash

99.

V-3

Determination of moisture and other volatile matter content

100.

V-3

Determination of fat content

101.

V-3

Determination of crude protein content
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Department
for Veterinary
Public Health
(Z-I)

Mario Mitak, PhD,
Department Head

The Department consists of the laboratories
directly engaged in human health
protection through the control of food,
animal feeding stuffs, and the control
of veterinary medicinal products. The
Department consists of five laboratories:

e-mail: mitak@veinst.hr

Z-I-1 Laboratory for Food Microbiology
Laboratory is engaged primarily in the control of microbiological
safety of the food of animal origin, in compliance with the legal
provisions, and the control of food-borne disease agents for the
protection of human health. In its operations, the Laboratory applies the accredited standardized test methods according to the international requirements of the standard 17025.
The Laboratory takes part in the projects concerning the topics of
food safety, risk analysis; through its cooperation with the institutions such as Ministry of Agriculture, Croatian Food Agency, Croatian Institute for Standards and Croatian Accreditation Agency,
and provides the training courses for food industry.

Z-I-2 Laboratory for Determination of Residues
Laboratory is responsible for determination of residues of prohibited substances, veterinary medicinal products and contaminants
in food of animal origin and animal feeding stuffs. In its operations,
the Laboratory applies the orientation analyses and confirmatory
methods of atomic absorption spectrometry, liquid and gas chromatography with mass detection. The Laboratory is designated the
National Reference Laboratory (NRL) for residues.
The Laboratory determines: prohibited substances (chloramphenicol, nitrofuran metabolites, dapsone), veterinary medicinal products, coccidiostatics, contaminants (chemical elements: arsenic,
lead, cadmium, mercury, copper, selenium, zinc), organochlorine

and organophosphorous pesticides, pyretroids and carbamates,
aflatoxin M1, dyes (malachite and leucomalachite green) and meat
type.
The Laboratory participates in four monitoring programs defined
with the Ministry of Agriculture: National Residue Monitoring Program, Border Crossing Monitoring, Animal Feed Monitoring, and
Control of Inhibitory Substances in Raw Milk.

Z-I-3 Laboratory for Animal Feed Microbiology
Laboratory conducts the analyses concerning inadequate animal
feeding, based on which it has been evaluating the adequacy of
the animal feeding stuffs. The analyses are conducted by standard
methods accredited according to the standard 17025. Bacteriological test of animal feed is used in the protection of animals from
pathogenic bacteria and from saprophyte bacteria and moulds,
which may be found in or are spread through animal feeding stuffs
and mixtures. Through the Animal Feed Monitoring Program of
the Ministry of Agriculture, tests on pathogenic microorganisms,
presence of warm-blooded animal tissue and microscopic test on
presence of botanic impurities and hazardous substances in animal feed are conducted.
The Laboratory has the NRL status for analysis of proteins of animal origin in animal feeds.
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Z-I-4 Laboratory for Analytical Chemistry
Laboratory conducts a wide range of chemical analyses by the
application of numerous accredited standard and internal analytical methods.
Animal feed analysis is conducted by determination of basic chemical parameters as well as minerals and salts in various raw materials, animal feed mixtures and other animal feeding stuffs. Tests
include determination of mycotoxins as toxic ingredients.
Analysis of foodstuffs of animal origin consists in the testing of
quality and safety indicators through determination of quantity of
various additives in finished products.
The Laboratory also conducts the tests of substances with anabolic effects (stilbenes, natural and synthetic steroids, beta-adrenergic agonists and other) in various biological materials and interpretation of the determined levels of analytes.

Department for Veterinary Public Health (Z-I)

Z-I-5 Laboratory for Analysis of Veterinary
Medicinal Products
Laboratory conducts the quality control of VMPs of Croatian and
international manufacturers and the scientific and professional
assessment of VMP documents for marketing authorisation, renewal and variation.
The Laboratory possesses state-of-the-art equipment for analyses
of veterinary medicinal products. Quality control is conducted by
use of the accredited methods of high-performance liquid chromatography (HPLC), spectrophotometry and gas chromatography
(GC).
The Laboratory experts actively cooperate with research and
expert committees of the European Medicines Agency (EMA), European Directorate for the Quality of Medications (EDQM), Official Medicines Control Laboratories (OMCL) and Croatian Agency
for Medicinal Products and Medical Devices (HALMED)

21

Department for Veterinary Public Health (Z-I)

Laboratory for
Food Microbiology (Z-I-1)
as well as bacterial isolates for identifications. The samples were
analysed in total 13,986 test procedures (Table 2 and Figure 2) in
order to check their compliance with the statutory and recommended microbiological criteria.
Among the total number of the analysed samples, 1,026 samples or
29.1% were collected in the official veterinary inspection controls;
out of that, there were 3.6% (37 samples) collected in the controls
at the Border Veterinary Stations; 6.3% (67 samples) were collected within the scope of implementation of the “National Food Sampling Plan for Official Controls of Microbiological Criteria on the
Croatian Internal Market for 2014” and 90.1% (924 samples) were
collected according to the provisions of the “Program of Monitoring of Campylobacter spp. and Their Resistance to Antimicrobial
Products in Broiler Flocks and Carcasses in Croatia in 2014”. The
remaining 70.9% or 2,504 samples were received and analysed based on our customers’ orders.

Andrea Humski, PhD, Assistant Professor,

Laboratory Manager

The share of the specific sample groups in the total number of the
analysed samples and the number of samples which did not comply
with the microbiological criteria (incompliant samples) are presented in the table and graphic presentation below (Table 1, Fig. 1).

e-mail: humski@veinst.hr
Table 1. Number of analysed and incompliant
samples within specific sample categories

T

he basic activity of the Laboratory is related to the testing
and research of microbiological characteristics of food in order to determine the presence of pathogenic and potentially
pathogenic microorganisms and/or their toxins and to determine
the microbiological food safety in terms of its sustainability and
adequacy for use.
Microbiological tests are part of the official food control according
to the requirements of the Croatian authorities and based on requests from our customers (through contracts with food processing
and trade facilities, for microbiological tests of raw materials, surface contamination of animal carcasses in slaughtering facilities,
finished products, operating surfaces, hands of employees). Food
samples are analysed in compliance with the internationally recognized standards by use of detection and enumeration methods on
culture media with biochemical identification and where required
serotyping of isolated bacterial microorganisms, with the use of
enzyme immunoassays for determination of antigens of microorganisms or their toxins and by molecular methods of identification
and type determination.

Analysed samples
(%)

Number of incompliant samples within
the category (%)

1,971 (56.0%)

742 (37.6%)

Milk and dairy products

109 (3.1%)

9 (8.3%)

Fish, crabs, cephalopods,
shellfish and their products

123 (3.5%)

5 (4.1%)

Eggs and related products

220 (6.2%)

0

Confectionary products

25 (0.7%)

0

Complex foodstuffs

11 (0.3%)

0

Juices and non-alcoholic
beverages

17 (0.5%)

0

Edible oils, fats

35 (1.0%)

0

Ice creams, desserts

53 (1.5%)

10 (18.9%)

110 (3.1%)

15 (13.6%)

14 (0.4%)

8 (57.1%)

156 (4.4%)

0

631 (17.8%)

4 (0.6%)

55 (1.5%)

0

3,530 (100%)

793 (22.5%)

Sample category
Meat and meat products

Food additives
Condiments
Carcass smears

Laboratory activities in 2014
In 2014, the Laboratory for Food Microbiology received 3,530 samples of food, smears of carcasses and samples taken from operating surfaces in slaughtering facilities and food processing plants,

Smears of surfaces
and equipment
Miscellaneous
TOTAL Analysed/Incompliant
Annual report, 2014

CROATIAN VETERINARY INSTITUTE

Figure 2. Graphic presentation of the share of positive samples in total
number of analyses for each specific analysed microbiological parameter
Number of analyses
3000

923

2500

61
48

2000

46
51

1500

1 664

51 (3.1%)

Aerobic mesophilic bacteria

2 302

61 (2.6%)

10

3 (30%)

Aerobic spore-forming bacteria
Escherichia coli
Enterobacteriaceae
Coliform bacteria
Staphylococcus aureus

312

8 (2.6%)

1 824

46 (2.5%)

656

1 (0.2%)

1 303

13 (0.9%)

Staphylococcal enterococci

16

0

Sulphite-reducing bacteria

1 416

19 (1.3%)

Clostridium perfrigens

70

0

1 826

923 (50.5%)

300

10 (3.3%)

Serotyping of Salmonella spp.

31

--

Enterococcus sp

15

Mesophilic bacteria of lactic acid
Bacillus cereus

Heat-tolerant Campylobacter spp.
Yeasts and moulds

Detection of central
nervous system tissue
Determination of water activity
TOTAL

2302
1664

1486

1824

1826

Table 3. Presentation of the number of analysed
broiler carcasses sampled in the poultry slaughtering facilities in Croatia according to the
»Program of Monitoring of Campylobacter spp.
and Their Resistance to Antimicrobial Products in
Broiler Flocks and Carcasses in Croatia in 2014«.
Kampilobakterioza peradi – trupovi brojlera
Negative
(% of Σ)

0

Slaughtering
facility
(*)

7

0

1. LSF

2

0

42

0

8
13 986

Campylobacter spp. positive

Positive
(% of Σ)

Σ

C. jejuni

c. coli

campylobacter
spp.

49
(34.3%)

74

13

7

94
143
(65.7%)

2. LSF

40
(29.0%)

61

25

12

98
138
(71.0%)

--

3. LSF

56
(45.5%)

44

20

3

67
123
(54.5%)

1 183

SSF

143
(27.5%)

244

110

23

377
520
(72.5%)

168

45

636
924
(68.8%)

The results obtained in the determination of prevalence of
Campylobacter spp. in broiler carcasses according to the “Program of Monitoring of Campylobacter spp. and Their Resistance to
Antimicrobial Products in Broiler Flocks and Carcasses in Croatia
in 2014” are presented in Table 3.

Implementation of new methods
Conventional microbiological methods of detection and identification of food-transferred bacterial causes of diseases are regularly
supplemented, according to requirements of the relevant EU RefeDepartment for Veterinary Public Health (Z-I)

8

Aerobic mesoph.

Listeria monocytogenes

312

48 (2.2%)

10

Enterobacteriaceae

2 182

0

13

Sulphite-reducing
clostridia

Salmonella spp.

Analysed parameter

500

Campylobacter spp.

Number of
positive samples
(% for parameter)

300

Number of
analyses

1000

Yeasts and moulds

Table 2. Presentation of the number of analyses
for each specific analysed microbiological parameter in the Laboratory in the course of 2014

19
2182

77.5%

Number of positive samples

Salmonella spp.

22.5%

List. monocytogenes

% compliant samples
% incompliant samples

1303

Figure 1. Graphic
presentation of the
ratio of compliant
and incompliant
samples in total
number of analysed
samples considering
the established
values of analysed
microbiological
parameters.
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Total

288
(31.2%)

*LSF = Individual results – large slaughtering facilities;
SSF= Aggregate data – small slaughtering facilities

rence Laboratories, with molecular methods of identification and
type determination. Thus, the Laboratory introduced into its operations the molecular methods of identification and characterisation
of Verocytotoxigenic Escherichia coli (VTEC) (9 methods), Listeria monocytogenes (2 methods) and Coagulase-positive staphylococci (2 methods) by use of standard PCR and real-time PCR.

Department for Veterinary Public Health (Z-I)

Accredited methods and fields of
authorization of NRL
The Laboratory for Food Microbiology is accredited according to
HRN EN ISO/IEC 17025 standard and the specific standards for
methods in the field of microbiological testing of food, animal feed
and products of general use, total 18 methods.
According to the Decision of the Directorate for Veterinary Services and Food Safety of the Ministry of Agriculture, the Laboratory
is appointed the National Reference Laboratories for the following
fields of food microbiological analysis:
➜

Coagulase-positive staphylococci, including Staphylococcus
aureus

➜

Escherichia coli including verocytoxigenic strains of E. coli

➜

Salmonella spp.

➜

Campylobacter spp.

➜

Food Microbiology
➜

EURL Salmonella, National Institute for Public Health and the
Environment, RIVM, Bilthoven, the Netherlands// NRL for Salmonella spp. in pigs (Z-II-2, Croatian Veterinary Institute Zagreb): 19th ILPT on serotyping, phage typing and PFGE typing
of Salmonella strains:
12 November – 12 December

➜

EURL CPS, ANSES, Paris, France: ILPT on enumeration of coagulase positive staphylococci enumeration in shelled cooked
prawns:			
5-21 November
ILPT on detection of staphylococcal enterotoxins types SEA to
SEE in all types of food matrices using dialysis-concentration
and Vidas SET2 / Ridascreen SET Total detection kit(s):
14 May – 15 July
ILVS - Validation Study:		

Listeria spp., Listeria monocytogenes.

In addition to the foregoing, the Laboratory is appointed the Official Laboratory for microbiological tests for detection and/or enumeration of: aerobic mesophilic bacteria, sulphite-reducing clostridia, Clostridium perfringens, Enterobacteriaceae, and other
microorganisms significant for the microbiological food safety.

➜

Participation in inter-laboratory
proficiency tests

➜

3 November – 5 December

EU Food Microbiology Legislation Scheme:
21 March
➜

EURL LM, ANSES, Paris, France:

4th ILPT on Listeria monocytogenes molecular and conventional typing:		
11 October – 12 December
EURL E.coli, Istituto Superiore di Sanità (ISS), Roma, Italia:
13th ILPT on the identification and typing of VTEC strains, as
well as E. coli strains belonging to Enteropathogenic E. coli
(EPEC) and Enteroaggregative E. coli (EAggEC) pathogroups
				
7 April – 27 June
14th ILPT on the detection of the presence of VTEC in sprout samples, according to Reg. (EU) 209/2013 (VTEC O157, O26, O111,
O103, O145 and O104:H4):
24 November – 12 December

Public Health England (PHE), London, United Kingdom:
Shellfish Scheme:

14 May – 15 July

ILPT on detection of Listeria monocytogenes in iceberg salad:			
14 October – 17 November

In 2014, employees of the Laboratory for Food Microbiology participated in international inter-laboratory proficiency tests with the
following institutions:
➜

26 March – 30 April

➜

EURL Campylobacter, Uppsala, Sweden:

24 February –

13th ILPT on enumeration, detection and confirmation of
Campylobacter spp. in minced meat:		
1-25 April

Livsmedelsverket/National Food Administration (SLV/NFA),
Uppsala, Sweden:

14th ILPT on detection and species identification of Campylobacter spp. in milk filters		
10 March – 1 April
Annual report, 2014
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Table 4. Participation in international ILPT in 2014:
Organized by

Number of
tested samples

Listeria monocytogenes/ food/ detection and enumeration, culturing

PHE, London, UK

2

Enterobacteriaceae/food/ enumeration, culturing

PHE, London, UK

1

February/March 2014

Salmonella spp./ food/ detection, culturing and serotyping

PHE, London, UK

3

February/March 2014

Coagulase positive staphylococci/ food/enumeration, culturing

PHE, London, UK

1

February/March 2014

E. coli / food / enumeration, culturing

PHE, London, UK

1

March/April 2014

Campylobacter spp./ minced meat/ detection and
enumeration, culturing and enzyme immunoassay

EURL Campylobacter,
Uppsala, Sweden

10

March/April 2014

Campylobacter spp./ milk/ detection and enumeration,
culturing and enzyme immunoassay

EURL Campylobacter,
Uppsala, Sweden

18

April 2014

E. coli/ food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Enterobacteriaceae/food/detection and enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Bacillus cereus/food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Aerobic mesophilic bacteria/food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Coagulase positive staphylococci/ food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Sulphite-reducing clostridia/ food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Costridium perfringens/ food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April 2014

Yeasts and moulds/ food/ enumeration, culturing

NFA, Uppsala, Sweden

3

April/June 2014

E. coli pathological groups VTEC, EPEC, EIEC, ETEC, EaggEC/
bacterial isolates / molecular identification and type determination

EURL E. coli, ISS,
Roma, Italy

7

May/July 2014

Staphylococcal enterotoxins SEA to SEE/ RTE, fish products,
bakery products/ detection, enzyme immunoassay

EURL CPS, ANSES,
Paris, France

30

October/November 2014

Listeria monocytogenes/ lettuce/ detection, culturing

EURL LM, ANSES,
Paris, France

7

October/December 2014

Listeria monocytogenes/ bacterial isolates / molecular
and conventional type determination

EURL LM, ANSES,
Paris, France

11

November 2014

Coagulase positive staphylococci / boiled
crabs / enumeration, culturing

EURL CPS, ANSES,
Paris, France

5

November/December 2014

E. coli VTEC O157, O26, O111, O103, O145 and
O104:H4/ germs / molecular identification and type
determination, conventional type determination

EURL E. coli, ISS,
Roma, Italy

3

November/December 2014

Salmonella spp./ bacterial isolates / serotyping

EURL Salmonella,
RIVM-CIB, Bilthoven,
Netherlands//Z-II-2

21

November/December 2014

E. coli/ shellfish/ MPN, culturing

PHE, London, UK

2

November/December 2014

Salmonella spp./ shellfish/ detection, culturing

Month of participation

Parameter/Field of participation/Type of test

February/March 2014
February/March 2014

PHE, London, UK
TOTAL

Department for Veterinary Public Health (Z-I)

2

148

Department for Veterinary Public Health (Z-I)

Education and participation in
scientific research conferences
In 2014, our professional staff actively participated in the following
training course and conferences:
➜

Food Defence: Prevention of Intentional Contamination/ FBI/
USDA//Embassy of the USA, Zagreb/Croatian Chamber of
Commerce/Zagreb, Croatia, 20-21 March 2014

➜

Course on E. coli serotyping, Statens Serum Institute, Denmark, 31 March – 2 April 2014

➜

Food crisis management plan, TAIEX AGR 54194 /Croatian Ministry of Agriculture/ Zagreb, Croatia, 7-8 April 2014

➜

EURL Listeria monocytogenes, ANSES, Teramo, Italy, Annual
Workshop 9-11 April 2014

➜

EURL training session on PFGE database management PFGE
typing, Ljubljana, Slovenia, 26-28 May 2014

➜

EURL Coagulase Positive Staphylococci, ANSES, MaisonsAlfort, Paris, France, Annual Workshop 4-6 June 2014

➜

Study visit on Molecular typing of Verocytotoxin-producing E.
coli (VTEC) by Pulsed Field Gel Electrophoresis (PFGE), EU
Reference Laboratory for E. coli, Dept. Of Veterinary Public
Health and Food Safety, Unit of Foodborne Zoonoses, Istituto
Superiore di Sanita, Roma, Italy, 15-19 September 2014

➜

EURL Campylobacter, Uppsala, Sweden, Annual Workshop,
29 September – 1 October 2014

➜

Workshop of the Croatian National Reference Laboratories,
Croatian Veterinary Institute, Zagreb, 14 October 2014

In addition to their regular activities, the Laboratory personnel
was involved in the education of professional staff at request
from external laboratories, related to the laboratory structure
according to EN ISO/IEC 17025 standard and implementation
and verification of standardized methods in the field of testing of
microbiological food safety. Thus, three employees of the Federal
Agro-Mediterranean Institute – Mostar, Federation of Bosnia and
Herzegovina attended a five-day training course in April 2014, and
two employees of the Federal Institute for Agriculture – Sarajevo,
Federation of Bosnia and Herzegovina attended a training course
in September 2014. Also, our laboratory personnel participated in
the implementation of extramural undergraduate training of students of the Faculty of Veterinary Medicine, University of Zagreb.
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Laboratory employees:
Andrea Humski, PhD, Assistant Professor, Laboratory Manager
Marina Mikulić, PhD, junior researcher
Dora Stojević, DVM, junior researcher
Marija Stančić, technical associate
Marko Miletić, technical associate

Department for Veterinary Public Health (Z-I)

Department for Veterinary Public Health (Z-I)

Laboratory for Determination of
Residues (Z-I-2)
Within the scope of the foregoing Monitoring Programs, the Laboratory is coordinating the development of other laboratories in
the Croatian Veterinary Institute and its Branches in view of their
joining the development of the required methods, particularly for
NRMP, training regarding the validation procedures and organizing
the training courses with the EU Reference Laboratories for specific areas.
Within the scope of the analytical program, the Laboratory has
been implementing orientation qualitative microbiological methods and quantitative enzyme immunoassays (ELISA), as well as
confirmatory methods of atomic absorption spectrometry (AAS),
inductively coupled plasma optic emission spectroscopy (ICPOES), liquid and gas chromatography with mass detection (LCMS-MS, GC-MS-MS).
By use of its analytical methods, The Laboratory determines the
following substances:
➜

Nina Bilandžić, PhD, Dipl. Eng.,

Laboratory Manager

e-mail: bilandzic@veinst.hr

L

aboratory for Determination of Residues is engaged in food
safety control by determination of residues of prohibited substances, veterinary medicinal products and contaminants in
food of animal origin, animal feed and biological liquid samples
received from various customers, veterinary inspections, as well
as in organization of the Ministry of Agriculture.
The Laboratory participates in the following Monitoring Programs
of the Ministry of Agriculture:
➜

National Residue Monitoring Program (NRMP);

➜

Imported Shipments Test and Analysis Monitoring Plan;

➜

Animal Feed Monitoring Program;

➜

National Pesticides Monitoring Program;

➜

Program of Control of Inhibitory Substances in Raw Milk.

In April 2010, the Laboratory was declared National Reference Laboratory (NRL) for Residues by the Ministry of Agriculture, within
the scope of the National Residue Monitoring Program.
Also, in 2014, the Ministry of Agriculture made another decision
confirming the Laboratory as the Reference Laboratory for the
following fields:
➜

Residues of veterinary medicinal products and contaminants
in food of animal origin;

➜

Heavy metals in food and animal feed; and

➜

Residues of pesticides

prohibited substances:

a) chloramphenicol
b) nitrofurans (AMOZ, AOZ, AHD, SEM)
c) dapsone
➜ veterinary medicinal products:
a) antibacterial substances: penicillins, cephalosporins,
streptomycin and dihydrostreptomycin, tetracyclines (tetracycline, oxytetracycline, doxycycline, chlortetracycline), neomycin, gentamicin, quinolones (enrofloxacin,
danofloxacin, flumequine, marbofloxacin, etc.), tylosin,
sulphonamides, bacitracin
b) antihelminitics (levamisole)
c) coccidiostatics (amprolium, clopidol, halofuginone, robenidine, nequinate, toltrazuril, toltrazuril-sulphone, decoquinate, salinomycin, maduramicin, semduramicin, monensin, narasin, lasalocid, diclazuril, nicarbazin)
d) corticosteroids (dexamethasone, flumethasone, betametasone, prednisolone)
e) pyretroids and carbamates (15 substances)
f) amitraz and coumaphos
➜ contaminants:
a) heavy metals (arsenic, lead, cadmium, mercury)
b) organochlorine pesticides (23 substances)
c) organophosphorous pesticides (25 substances)
d) aflatoxin M1
➜ chemical elements:
a) essential elements (copper, selenium, zinc, iron, etc.)
b) macro-elements (calcium, potassium, sodium, magnesium)
c) elements in traces (chrome, cobalt, molybdenum, nickel, etc.)
➜ dyes: malachite and leucomalachite green
➜

type of meat

In cooperation with similar research and professional institutions
in Croatia, as well as similar laboratories and EU reference laboraAnnual report, 2014
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tories in Austria, Italy, Slovenia, Netherlands, Germany and France, the Laboratory has been developing its analytical methodology
and conducting its research activities.

Laboratory activities in 2014
In 2014, the Laboratory received total 6,395 various samples and
conducted total 16,194 analyses. Out of the total number of samples, 36.7% were samples under the National Residue Monitoring
Program (NRMP). The other four monitoring programs accounted
for 7.7% samples, while 55.6% samples were analysed for other customers’ needs. Most analyses (66.4%) referred to the NRMP, only
3.3% to the other four monitoring programs, and other customers’
analyses formed 30.3% of the total number of analyses. In 2014,
compared to 2013, the number of analyses for aflatoxin M1 was
significantly reduced as this year was not marked with a crisis due
to increased aflatoxin M1 concentrations in milk.

Cooperation with other institions
For the purpose of implementation of the National Residue Monitoring Program, the Laboratory has been cooperating with the
following laboratories from other countries, organising inter-laboratory tests where required:
➜

➜

➜

CHELAB S.r.l., Resana, Italy

➜

AGES-CC TAHO, Österreichische Agentur für Gesundheit und
Ernährungssicherheit GmbH Kompetenzzentrum Tierarzneimittel und Hormone, Vienna, Austria

IZSM Istituto Zooprofilattico dell’Abruzzo e del Molise G. Caporale, Teramo, Italy

➜

RIKILT – Institute of Food Safety, Wageningen, the Netherlands

➜

Public Health Institute Dr. Andrija Štampar, Zagreb

Umweltbundesamt GmbH Prüfstelle für Umwelt-, GVO- und
Treibstoffanalytik, Vienna, Austria

➜

Faculty of Veterinary Medicine University of Ljubljana, Institute for Animal Hygiene and Bromatology, Ljubljana, Slovenia

Table 1. Type and number of samples received in 2014

Sample
type

National Ministry of Agriculture
Residue Monitoring Programs:
Other
Monitoring
- Animal Feed
custoProgram –
- Milk Control
mers
Ministry of - National Monitoring
Agriculture
of Pesticides

Total

749

32

194

975

Liver

168

24

43

235

16

115

267

267

29

194
284

99

Meat products
Fat tissue

165

Eggs

259

25

Milk

392

207 2 778 3 377

Dairy products

2

25

27

Honey and propolis

88

5

13

106

Fish

93

21

49

163

3

9

12

196

112

308

Fish products
Animal feed
Urine

161
125

125

Water

46

46

2 345

490 3 560 6 395

Department for Veterinary Public Health (Z-I)

➜

Determination of levamisole by liquid chromatography - tandem mass spectrometry (LC-MS/MS)

➜

Orientation EIA method for detection of zinc-bacitracin

Figure 1. Type and share of samples received in 2014
55.6
36.7
7.7

161

Blood
Total

Development of new methods and
method validation
In 2014, the Laboratory implemented the following methods:

Muscle tissue
Kidneys

In the foregoing laboratories, various analyses were conducted
(resorcylic acid lactones, antithyroid substances, benzimidazoles,
promazines, NSAIDs, dioxins).

National Residue
Monitoring Program –
Ministry of Agriculture

Ministry of Agriculture
Other customers
Monitoring Programs:
- Animal Feed,
- Milk Control,
- National Monitoring of Pesticides

Department for Veterinary Public Health (Z-I)

Table 2. Type and number of analyses in 2014

Sample type

Chloramphenicol
Nitrofurans

Figure 2. Type and share of analyses in 2014

National Residue Monitoring Program
– Ministry of
Agriculture

Ministry of Agriculture
Monitoring Programs:
- Animal Feed
- Milk Control
- National Monitoring
of Pesticides

Other
customers

287

17

65

271

16

1

Antibiotics - PREMI

1 079

188

117

Antibiotics – STAR

2 077

2

Sulphonamides

1 079

2

Dapsone

66.4
30.3
3.3
National Residue
Monitoring Program –
Ministry of Agriculture

104

43

Ministry of Agriculture
Other customers
Monitoring Programs:
- Animal Feed,
- Milk Control,
- National Monitoring of Pesticides

Streptomycin

552

9

Tetracyclines

502

56

Neomycin

775

2

By application of validation procedures, total 650 analyses were
conducted for determination of:

Gentamicin

775

2

➜

Cd and Pb elements in honey and kidney

Tylosin

502

➜

levamisole in milk, muscle, eggs and liver by LC-MS/MS

Enrofloxacin

273

➜

aflatoxin M1 in milk by LC-MS/MS

Flumequine

1 035

➜

bacitracin in muscle by ELISA

Bacitracin
Corticosteroids

43
44

1

Levamisole

143

Coccidiostatics

321

92

15

Chlorine pesticides

140

61

200

Organophosphorous
pesticides

187

16

Polychlorinated
biphenyls
Pyrethroid/
carbamates
Amitraz/coumaphos

39
152

3

8

2

Lead

253

20

309

Cadmium

170

30

308

7

10

221

Arsenic

6

263

Copper

8

49

Mercury

Selenium

12

Zinc

11

Iron

25
5

Sodium

118

Magnesium

2

Tin

3

Cobalt

2

Aflatoxin M1
Malachite green

69

8

4

2

Meat type

71

Other analyses
Total
Total

2 833

10 748

62

15

533

4 913
16 194
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Participation in inter-laboratory
proficiency testing
The Laboratory successfully participated in 31 proficiency tests: 12
inter-laboratory controls (ILC) organised by the Laboratory with

other laboratories and 19 proficiency tests (PT) organised by the
official authorities and EURLs.

Table 3. Summary of inter-laboratory tests in 2014
Month

Test parameter
- sample type

Method

PT organised by
the Laboratory in cooperation with other laboratories

Proficiency test – PT
Inter-laboratory
check - ILC

January 2014

Antibiotics
- muscle
- milk

SOP Z-I-2-AM33

ILC organized by Z-I-2 Laboratory with
AGES - CC TAHO, Vienna, Austria

ILC

January 2014

Antibiotics
- milk

SOP Z-I-2-AM28

ILC organized by Z-I-2 Laboratory with
AGES - CC TAHO, Vienna, Austria

ILC

March 2014

Chloramphenicol
- muscle

SOP Z-I-2-AM01
SOP Z-I-2-AM08

Progetto Trieste, Trieste, Italy

PT

March 2014

Chloramphenicol
- eggs

SOP Z-I-2-AM08

Progetto Trieste, Trieste, Italy

PT

March 2014

Coccidiostatics
Lasalocid
- eggs

SOP Z-I-2-AM56

Progetto Trieste, Trieste, Italy

PT

March 2014

Chloramphenicol
- muscle and urine

SOP Z-I-2-AM08

EU-RL Community Reference Laboratory
for Antimicrobial and Dye Residues in Food
from Animal Origin, Fougeres, France

PT

March 2014

Cd, Cu, Pb, Hg
- Innards

CRL-ISS, European Union Reference Laboratory
for Chemical Elements in Food of Animal Origin
Istituto Superiore di Sanitá Rome, Italy

PT

April 2014

PESTICIDES
- honey

SOP Z-I-2-AM64

BIPEA, France

PT

April 2014

PESTICIDES
- corn flour

SOP Z-I-2-AM38

FAPAS, UK

PT

April 2014

PESTICIDES
- eggs

SOP Z-I-2-AM26

EURL-AO, European Union Reference
Laboratory for Pesticides in Food of
Animal Origin and Commodities with High
Fat Content, Freigburg, Germany

PT

May 2014

Levamisole
- milk

SOP Z-I-2-AM42

ILC organized by Z-I-2 Laboratory with
AGES - CC TAHO, Vienna, Austria

ILC

May 2014

Flumequine
- milk

SOP Z-I-2-AM31

ILC organized by Z-I-2 Laboratory with
Istituto Zooprofilattico dell’Abruzzo e del
Molise G. Caporale (IZS&M), Teramo, Italy

ILC

May 2014

Neomycin
- muscle

SOP Z-I-2-AM04

ILC organized by Z-I-2 Laboratory with
RIKILT, Wageningen, the Netherlands

ILC

May 2014

Gentamicin
- muscle
- milk

SOP Z-I-2-AM03

ILC organized by Z-I-2 Laboratory with
RIKILT, Wageningen, the Netherlands

ILC

CRL-ISS, European Union Reference Laboratory
for Chemical Elements in Food of Animal Origin
Istituto Superiore di Sanità Rome, Italy

PT

JRC IRMM EURL HEAVY METALS, Institute for
Reference Materials and Measurements Standards
for Food Bioscience Unit, Geel, Belgium

PT

SOP Z-I-2AM17
SOP Z-I-2AM18
SOP Z-I-2AM13
SOP Z-I-2AM32

SOP Z-I-2AM17
July 2014

Cd, Pb, As, Hg
- shellfish

SOP Z-I-2AM18
SOP Z-I-2AM19
SOP Z-I-2AM32

August 2014

As, Cd, Pb, Hg
- animal feed

Department for Veterinary Public Health (Z-I)

SOP Z-I-2AM32
SOP Z-I-2AM60

Department for Veterinary Public Health (Z-I)

September
2014

Chloramphenicol
- muscle and eggs

SOP Z-I-2-AM08

ILC organized by Z-I-2 Laboratory with
s AGES - CC TAHO, Vienna Austria

ILC

September
2014

Tetracyclines
-muscle

SOP Z-I-2-AM36

ILC organized by Z-I-2 Laboratory with
s AGES - CC TAHO, Vienna Austria

ILC

October 2014

Cadmium & lead
- milk

SOP Z-I-2-AM59

FAPAS, UK

PT

October 2014

Sulphonamides
- muscle

SOP Z-I-2-AM35

Progetto Trieste, Trieste, Italy

PT

October 2014

Aflatoxin M1
- milk

SOP Z-I-2-AM20

ILC organized by Z-I-2 Laboratory with
s AGES - CC TAHO, Vienna Austria

ILC

October 2014

Antibiotics
-eggs

SOP Z-I-2-AM61

ILC organized by Z-I-2 Laboratory with
s AGES - CC TAHO, Vienna Austria

ILC

October 2014

Antibiotics
- muscle

SOP Z-I-2-AM57

ILC organized by Z-I-2 Laboratory with
s AGES - CC TAHO, Vienna Austria

ILC

October 2014

Levamisole
- milk

SOP Z-I-2-AM42

CRL-BVL, Berlin, Germany

PT

November
2014

Aflatoxin M1
- milk

SOP Z-I-2-AM20

CRL-RIKILT, Wageningen, Netherlands

PT

November
2014

Sulphonamides
- honey

SOP Z-I-2-AM63

Progetto Trieste, Trieste, Italy

PT

November
2014

Corticosteroids
- liver

SOP Z-I-2-AM27

Progetto Trieste, Trieste, Italy

PT

November
2014

Streptomycin
- honey

SOP Z-I-2-AM16

Progetto Trieste, Trieste, Italy

PT

November
2014

Tylosin
- honey

SOP Z-I-2-AM12

Progetto Trieste, Trieste, Italy

PT

December 2014

Coccidiostatics
– animal feed

SOP Z-I-2-AM56

FAPAS, UK

PT

December 2014

Cadmium & lead
- kidney

SOP Z-I-2-AM17

ILC organized by Z-I-2 Laboratory with the
Branch Veterinary Institute Split, Laboratory
for Analytical Chemistry and Residues, Split

ILC

SOP Z-I-2-AM18

Accreditation
In 2014, the Laboratory expanded its field of accreditation with the
4 new methods:
➜

➜

➜

➜

Determination of aflatoxin M1 by liquid chromatography–tandem mass spectrometry (LC-MS/MS)
Determination of levamisole by liquid chromatography–tandem mass spectrometry (LC-MS/MS)
Determination of residues of pesticides and PCB in milk and
dairy products by gas chromatography – tandem mass spectrometry (GC-MS/MS)
Determination of residues of pesticides and PCB in honey
samples by gas chromatography – tandem mass spectrometry
(GC-MS/MS)

Three methods are no longer in use and have been removed from
the field of accreditation of the Laboratory:
➜

Orientation EIA method for determination of tetracycline and
chlortetracycline

➜

Orientation EIA method for determination of nicarbazin

➜

Orientation EIA method for determination of enrofloxacin

The Laboratory has applied for transfer of 10 accredited methods
into the flexible field of accreditation:
➜

Determination of coccidiostatics in liver (LC-MS/MS)

➜

Determination of coccidiostatics in eggs (LC-MS/MS)

➜

Determination of coccidiostatics in animal feed (LC-MS/MS)

➜

Direct method of determination of lead and cadmium in milk
and liquid dairy products by AAS

➜

Determination of cadmium by atomic absorption spectrometry

➜

Determination of lead by atomic absorption spectrometry

➜

Determination of mercury by direct burning on mercury analyser in food of animal origin

➜

Determination of metals in animal feed by means of ICP-OES

➜

Determination of residues of pesticides and PCB in fat tissue
of kidneys and other fats and oils by gas chromatography - tandem mass spectrometry (GC-MS/MS)

➜

Determination of residues of in animal feed samples by gas
chromatography - tandem mass spectrometry (GC-MS/MS)
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By this extension, the accreditation of the Laboratory has been
rounded up to total 31 methods in the field of testing of prohibited substances, veterinary medicinal products and contaminants
in biological liquids, tissues and food of animal and vegetal origin.
The fixed field of accreditation encompasses 18 methods, while
the flexible field of accreditation includes total 13 methods.

Purchase of new equipment and
refurbishing
In 2014, the following equipment was purchased: two devices for
preparation of ultrapure water, a laboratory shaker and a laboratory dishwasher.

Research activities
The Laboratory has been participating in the following scientific
and applied research:
➜

Determination of residues of acaricides and adulterants in
beeswax. University of Zagreb.
–– Project leader: Ivana Tlak Gajger, PhD, Assistant Professor

Department for Veterinary Public Health (Z-I)

➜

Use of nutraceuticals in apiculture. Council for Research in
Agriculture of the Ministry of Agriculture

–– Project leader: Ivana Tlak Gajger, PhD, Assistant Professor
Our colleagues Božica Solomun Kolanović, Ivana Varenina and
Marija Sedmak, all of whom hold Engineering Diplomas, are currently pursuing their doctoral courses of studies at the Faculty
of Food Technology and Biotechnology. Also, Maja Đokić, Dipl.
Eng. is pursuing her doctoral course of studies at the Faculty of
Chemical Engineering and Technology. All the three of them are
currently writing their doctoral dissertations. Đurđica Božić, Dipl.
Eng. enrolled her doctoral course of studies at the Faculty of Food
Technology and Biotechnology.
In the course of 2014, the Laboratory published a number of research and technical as well as review papers in Croatian and
international journals. Our employees have also taken part in the
peer-review of papers for the following scientific journals: Food
Control, Spectroscopy Letters, Journal of Agricultureal and Food
Chemistry, Mljekarstvo.

Department for Veterinary Public Health (Z-I)

Education and participation
in scientific and professional
conferences
In 2014, our employees participated in the congresses and training
courses in Croatia and abroad:
➜

Marija Sedak:

–– 9 September 2014 - NRL Conference: 9th EURL Workshop on
Heavy Metals, Brussels, Belgium
–– 17 October 2014 - NRL Conference: Annual Workshop EURL
CEFAO, Istituto Superiore di Sanità- European Union Reference Laboratory for Chemical Elements in Food of Animal
Origin, Roma, Italy
–– 15 December 2014 - Conference of Croatian NRLs on Heavy
Metals in Food and Animal Feed, Croatian Public Health Institute, Zagreb
➜ Đurđica Božić:
–– 16-18 June 2014 - NRL Conference: EURL-workshop on beta-agonists, anthelmintics, coccidiostats nitroimidazoles,

NSAIDs and multi-residue screening method (B-substances
with LC-Q-TOF), BVL, Berlin, Germany
–– 2-3 October 2014 - NRL Conference: 19th Workshop: Control
of antimicrobial residues in food from animal origin including
a training session on LC-MS/MS method for amiloglysoides
in meat and milk, EU-RL for Antibiotic and Dye Residues Veterinary Medicinal Products Anses, Anses-Fougeres, France
➜ Đurđica Božić, Marija Sedak, Ivana Varenina, Ines Varga, Bruno Čalopek and Nina Bilandžić:
–– 21-24 October 2014 - Congress: 8th International Congress of
Food Technologists, Biotechnologists and Nutritionists, Opatija, Croatia
➜ Nina Bilandžić:
–– 11-12 September 2014 - Congress: International Scientific and
Professional Conference 15th Ružička Days “Today ScienceTomorrow Industry”, Vukovar, Croatia
–– 29 September – 1 October 20 14 - Congress: International
Symposium on Bee Products, 3rd edition - Annual Meeting of
the International Honey Commission (IHC), Opatija, Croatia
–– 9-11 November 2014 - Congress: Croatian Symposium of Dairy Experts with International Participation, Lovran, Croatian

Laboratory employees:
Nina Bilandžić, PhD, Dipl.Eng., Laboratory Manager
Maja Đokić, Dipl.Eng., assistant
Ivana Varenina, Dipl.Eng., assistant
Božica Solomun Kolanović, Dipl.Eng., junior researcher
Đurđica Božić, Dipl.Eng., assistant
Marija Sedak, Dipl.Eng., expert associate
Bruno Čalopek, Mag.Eng.Food Tech., expert associate
Ines Varga, Mag.Prim.Chem., expert associate

Sanja Žitković, technical associate
Zlatko Baćurin, technical associate
Tamara Nekić, technical associate
Mirjana Hren, technical associate
Katarina Glogovšek, technical associate
Jerko Pavić, technical associate
Marijana Fluka, technical associate
Matea Stepanić, technical associate
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Laboratory for Animal Feed
Microbiology (Z-I-3)

of transmissive spongiform encephalopathies. In 2013, the PCR
analysis of bovine tissue contents in feeds and feeding mixtures
was introduced as a confirmatory method for detection of animal
tissues.

Laboratory activities in 2014

Laboratory Manager

e-mail: mitak@veinst.hr

The Laboratory conducts the following tests:
Bacteriological and mycological test of animal feed raw materials
and mixtures in the production, trade, imports and exports;
➜

Microscopic test and PCR analysis on presence of tissue of
warm-blooded animals;

➜

Microscopic test on presence of botanical impurities and hazardous substances.

Control of animal feed safety provides a more precise view of general health condition and ensures timely prophylaxis, diagnostics
and treatment. When in large numbers, saprophytic bacteria and
moulds may harm the animal health and the same is worth for
pathogenic bacteria such as Salmonellae, Listeria, Clostridium,
Sterptococcus, Staphilococcus and other, which may be found in
animal feeding stuffs or mixtures or are spreading in such way.
Based on the results and additional chemical values, animal feeding stuffs and mixtures are analysed and the opinion is made as
regards their suitability for animals.
An important part of the Laboratory services is detection of animal tissues originating from ruminants in animal feeding stuffs
and mixtures, by use of microscopy, with regard to the prevention
Department for Veterinary Public Health (Z-I)

When compared to the preceding year, there was an increase in the
number of samples (19%) but the number of tests has not grown
significantly.
Out of the total number of tested samples, there were 45 (3.5%)
incompliant samples. The microscopy did not show any ruminant
tissue sample positive on the presence of animal tissue particles.
Most incompliant samples were contaminated by salmonellas (22)
and mould (19 samples), followed by Clostidium perfringens (5
samples). Salmonellas were most frequently isolated from animal
feed mixture (10 samples) and soymeal samples (9 samples).

Figure 1. Structure of samples analysed in 2014.

Mario Mitak, PhD, DVM,

In the routine operations of the Laboratory in 2014, there were total 1,252 samples analysed. In addition to the samples from the
production, samples were also submitted within the Animal Feed
Monitoring Plan as well as those submitted by the border veterinary inspection. Most samples were subject to Salmonella test
(428 samples), microscopy included 166 samples, and all other tests included total 203 samples. The foregoing number of samples
was subject to total 1,530 tests.

3%

44%

8%

45%

Animal feed mixtures
Raw materials of vegetal origin
Raw materials of animal origin
Other

Department for Veterinary Public Health (Z-I)

Accreditation and participation in
inter-laboratory proficiency test
programs
The accreditation process currently covers three accredited methods:

Education and travels
In 2014, Manuela Zadravec attended the following training courses:

detection of moulds (ISO 21527-2:2008 Microbiology of food
and animal feeding stuffs – Colony count technique of yeasts
and moulds in products with water activity less than or equal
to 0.95);

➜

21-22 May 2014 – Annual CRL Workshop for determination of
animal tissues, Riga, Lithuania

➜

10-12 June 2014 - IAG Annual Conference: Posieux, Switzerland

➜

Salmonella detection method HRN EN ISO 6579:2003. Horizontal method for detection of Salmonella spp. (ISO 6579:2002/
Cor 1:2004; EN ISO 6579:2002);

➜

She also prepared and, on 23 January 2014, defended her doctoral dissertation under the title: “Postnatal differentiation of
bone tissue of bottlenose dolphin (Tursiops truncatus)”.

➜

microscopic test for determination of animal tissue fragments
as integral parts of animal feed and feeding mixtures.

Our Laboratory experts attended professional and scientific conferences related to the Laboratory activities.

➜

Inter-laboratory proficiency tests for the foregoing methods as
well as for PCR detection of bovine DNA were successfully conducted in 2014.
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Laboratory employees:
Mario Mitak, PhD, DVM, Laboratory Manager
Manuela Zadravec, PhD, DVM, expert associate, Deputy Manager
Vera Auslender Ujević, MSc, DVM, expert associate
Ruža Klarić, technical associate
Lidija Dergestin Bačun, technical associate

Department for Veterinary Public Health (Z-I)

Department for Veterinary Public Health (Z-I)

Laboratory for Analytical
Chemistry (Z-I-4)
ins. Within the food safety field, the Laboratory conducts analyses
of substances with anabolic effect (groups A1-A5) in biological
materials and foodstuffs of animal origin, analysis of additives in
meat products (nitrites, nitrates and polyphosphates) and various
mycotoxins in foodstuffs, biological samples, animal feed and feed
mixtures.

Laboratory activities in 2014
In the course of 2014, the Laboratory received total 2,160 samples;
including 636 various food samples, 778 animal feed samples and
746 of samples of biological materials. Total 5,860 chemical analyses were conducted.

Table 1. Foodstuffs composition analyses ordered by various customers
Milk and Meat and Fish and Other
dairy
meat
fish foodproducts products products stuffs

Parameter
Jelka Pleadin, PhD, Dipl. Eng., Assistant Professor,

Laboratory Manager

e-mail: pleadin@veinst.hr

Analysis of physical-chemical properties
Raw proteins

T

In its daily activities, the Laboratory applies standard and internal
gravimetric, titration and spectrophotometric methods, enzyme
immunoassays (ELISA), liquid chromatography (HPLC-UV/FLD)
and gas chromatography (GC-FID) as well as liquid chromatography - tandem mass spectrometry (LC-MS/MS).
In food analyses, primarily analyses of foodstuffs of animal origin,
most frequently applied are analyses of basic chemical parameters
required for drafting of nutritional labels, such as: water, proteins,
fats, composition of fatty acids, salts, carbohydrates, sugars, energy value and collagen. Animal feed analyses include a number of
parameters, but mostly basic composition, minerals and mycotox-

10

222

43

22

297

Water

4

192

43

7

246

Ashes

4

124

43

4

175

11

264

82

36

393

Total fats

he Laboratory for Analytical Chemistry conducts chemical
analyses aimed to test the quality and safety of food and animal feed. The analyses are conducted upon orders from various customers and inspections and within the scope of the national
monitoring programs of the Ministry of Agriculture (MA). The Laboratory is appointed the National Reference Laboratory (NRL)
for two areas: residues of substances with anabolic effect (group
A) and quality of poultry meat. The Laboratory is also the official
laboratory authorized by the Ministry of Agriculture for implementation of several dozens of analytical methods.

Total
analyses

Hydroxyproline/
collagen

147

Calcium

147

1

39

4

74

39

8

170

3

90

Sugars

6

Energy value

1

Sodium/sodium
chloride

40
9

126

88

87

353

2

33

41

9

143

176

8

30

220

52

39

5

97

15

15

Phosphorous

39

Fatty acids
Peroxide number

31

Carbohydrates

Vitamin A and E
pH value

1

15

Other

5

7

39

16
8

20

Analyses of additives
Sodium nitrite

63

63

Polyphosphates

61

61

Sodium nitrate

21

21

TOTAL

57
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Table 2. Analyses of animal feed composition
ordered by various customers
Parameter
Raw proteins
Water

Table 4. Analyses of mycotoxins in various types
of food and animal feed

Animal
feed

Feed
mixtures

Pet
foods

Total
analyses

50

133

21

204

9

96

21

126

Parameter

Ministry of
Ministry of Ministry of
Agriculture Agriculture Na- Agriculture
Animal Feed tional Residue
Border
Monitoring
Monitoring Veterinary
Program Inspections

Ashes

11

118

21

150

Aflatoxin B1

400

Total fats

13

106

21

140

Zearalenone

Raw fibres

16

108

21

145

Deoxynivalenon

Calcium

5

25

1

31

Ochratoxin A

81

Sodium/Sodium chloride

3

21

24

Fumonisin

92

Phosphorus

5

24

Nutritional/
Metabolic energy

5

8

T-2/HT-2 toxin

78

Flieg’s silage evaluation

1

13
3

16

16

TOTAL

17

Other

10

7

TOTAL

130

662

107

899

Table 3. Analyses of substances with anabolic
effect in biological materials and foodstuffs of
animal origin
Group of
substances

Type of
substances

A1

Stilbenes

A3

A4

A5

Steroids

Matrix

Number
of analyses
per group

Urine

195

Liver

40

Meat

3

Urine

105

Liver

84

Muscle

16

Fatty tissue

82

Meat

3

Urine

195

Liver

40

Urine

82

Liver

170

Muscle

10

Meat and milk

8

Resorcylic acid
lactones

Beta-agonists

UKUPNO

1 033

Most frequent were analyses of composition of foodstuffs and animal feed samples upon orders from various customers (3,404 analyses). Out of the total number of analyses, 1,418 were analyses of
mycotoxins in animal feed, feed mixtures, various foodstuffs and
biological materials, within the scope of the Animal Food Monitoring and the National Residue Monitoring Program (NRMP) and
upon orders from Border Veterinary Inspections of the Ministry of
Agriculture and other customers. There were total 1,033 analyses
Department for Veterinary Public Health (Z-I)

Citrinine
Total

3

Vitamin A and E

30

5

Other
customers

3

128

212

2

77

107

2

66

5

60
2

37
19

42
1 012

10

9

387
1 418

of residues of substances with anabolic effect in various biological
materials and foodstuffs of animal origin, mostly within the scope
of the National Residue Monitoring Program.

Development of analytical methods
and purchase of new equipment
According to requirements of the National Residue Monitoring
Program, the Laboratory has developed the confirmatory LC-MS/
MS methods for determination of stilbenes and resorcylic acid lactones (A1+ A4 – nine substances) in liver and thyreostatics (A2
– six substances) in urine.
For the requirements of the National Animal Feed Monitoring of
the Ministry of Agriculture, ELISA method was introduced for
quantitative determination of citrinine in animal feed and animal
feeding mixtures.
As for laboratory equipment, a liquid chromatograph UHPLC 1290
Infinity with UV and FLD detectors (Agilent Technologies, USA)
was purchased. It will be used for implementation of confirmatory
methods in the analyses of mycotoxins and vitamins in food and
animal feed.

Department for Veterinary Public Health (Z-I)

Participation in inter-laboratory
proficiency tests
In 2014, in cooperation with a number of international institutions,
the Laboratory participated in the following inter-laboratory proficiency tests:

Table 5. Participation of the Laboratory in interlaboratory proficiency tests in 2014
Field of analysis

Analytical parameters

Organized by

Chemical
properties of
animal feed

Raw proteins, raw
fats, water, ashes, raw
fibres, sodium/sodium
chloride, calcium
and phosphorus

Central Institute
for Supervising and
Testing in Agriculture,
Brno, Czech Republic

Chemical
properties of
meat and meat
products

Total proteins, fats,
water, ashes, fatty
acids, hydroxyproline/
collagen, salt, sugar

Fapas, Central
Science Laboratory,
York, England

Additives in
meat and meat
products

Sodium nitrite,
sodium nitrate and
polyphosphates

Fapas, Central
Science Laboratory,
York, England

Deoxynivalenon,
zearalenone, T-2
toxin, fumonisins

Central Institute
for Supervising and
Testing in Agriculture,
Brno, Czech Republic

Aflatoxin B1

Fapas, Central
Science Laboratory,
York, England

Steroids (A3),
resorcylic acid
lactones (A4) and
beta-agonists
(A5) in urine

Progetto Trieste,
Padua, Italy

Mycotoxins
in food and
animal feed

Substances with
anabolic effect
in biological
animal samples

EURL RIKILT,
Stilbenes (A1) in urine Wageningen, the
Netherlands

Accreditation of methods
In 2014, the Laboratory applied to the Croatian Accreditation
Agency for expansion of the field of accreditation by six new analytical methods. According to standard HRN EN ISO/IEC 17025,
on 7 November 2014, the Croatian Accreditation Agency positively
assessed the following methods:
➜

Determination of ochratoxin A by use of ELISA (Z-I-4 K 20)

➜

Determination of aflatoxin B1 by use of ELISA (Z-I-4 K 19)

➜

Determination of deoxynivalenol by use of ELISA (Z-I-4 K 25)

➜

Determination of zearalenone by use of ELISA (Z-I-4 K 18)

➜

Determination of beta-agonists in urine by use of LC-MS/MS
(Z-I-4 PA 02)

➜

Determination of thyreostatics in urine by use of LC-MS/MS
(Z-I-4 PA 08)
Annual report, 2014
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Also, in the course of the year, the Laboratory continuously used
13 previously accredited analytical methods, testing the chemical
properties of meat, meat products and animal feed, as well as confirmatory LC-MS/MS method for determination of substances with
anabolic effect in biological samples.

“Impact of surface mould on contamination of Slavonian kulen (type of flavoured sausage) with ochratoxin A during the
maturing process” through analyses and the drafting of the scientific report for requirements of the Croatian Food Agency.
➜

From 6 October 2014 until 6 January 2015, the Laboratory hosted Dr. Elisa Pasquale, junior researcher and student of the
Postgraduate doctoral course of studies of the University of
Milano, Italy (Faculty of Veterinary Medicine – Divet, Dipartimento di scienze veterinarie e sanità pubblica), with the objective to improve the analytical skills in the implementation of
confirmatory LC-MS/MS methods in detection and quantification of substances with anabolic effect and their implementation in scientific research.

➜

In the course of the preceding year, a number of our research
papers was published and reviewed in Croatian and international scientific journals.

Scientific research
➜

Our research activities were based on the testing of accumulation, persistence and toxic effect of various toxins in food
and animal feed, primarily substances with anabolic effect and
mycotoxins.

➜

As part of the mentorship in the drafting of a rector’s paper
under the title: “Reduction of share of ochratoxin A in meat
products by use of -radiation”, in cooperation with the Faculty
of Food Technology and Biotechnology in Zagreb, efficacy of
the selected methods of mycotoxin reduction was analysed.

➜

In cooperation with the Faculty of Food Technology in Osijek,
the Laboratory took part in the implementation of the project

Participation in education and
conferences
In 2014, our employees participated in the following training
courses and congresses:

Department for Veterinary Public Health (Z-I)

➜

EURL Annual Workshop organized by the European Commission for substances with anabolic effect, Rikilt, Wageningen,
the Netherlands, 14-16 May 2014

➜

Scientific Congress: 7th Central European Congress on Food CEFood Congress, Ohrid, Macedonia, 21-24 May 2014

➜

Annual Conference organized by the European Commission
for Poultry Meat, Brussels, Belgium, 12 March 2014

➜

EURL Annual Workshop organized by the European Commission for Poultry Meat, Special Expert Group Meeting – Physiological water content in poultry meat, Uppsala, Sweden, 8-9
October 2014

➜

Training course “Physiological water content in poultry meat”,
NRL Modena, Italy, 13 May 2014

Department for Veterinary Public Health (Z-I)

➜

Training course “Mycotoxins in food and animal feed”, TAIEX,
Zagreb, 24-26 September 2014

➜

Training course “UHPLC overview - 1290 Infinity Agilent Technologies”, Laboratory for Analytical Chemistry, Croatian Veterinary Institute Zagreb, 13 October 2014

➜

Training course “Challenges in mycology – risks related to moulds in foodstuffs”, Dr. Andrija Štampar Public Health Institute, Zagreb, 14 November 2014

➜

Training course “Mycotoxins in food and environment”, Dr.
Andrija Štampar Public Health Institute, Zagreb, 25 November 2014

Laboratory employees:
Jelka Pleadin, PhD, Dipl. Eng., Assistant Professor, Laboratory Manager
Ana Vulić, PhD, Dipl. Eng., junior researcher
Nina Kudumija, PhD, Dipl. Eng., junior researcher
Tina Barbir, Mag.Eng.Biotech., expert associate

Dragica Kundid, technical associate
Višnja Štefan, technical associate
Sandra Birin, technical associate
Ines Milinović, Mag.Eng.Biotech.
(professional training)
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Laboratory for Analysis of Veterinary
Medicinal Products (Z-I-5)
the EU procedures of authorization of VMPs, the activity has been
additionally expanded and the Croatian Veterinary Institute takes
an active part in a number of procedures of authorization of VMPs
which are simultaneously marketed in the EU. In such procedures,
the Croatian Veterinary Institute cooperates with almost all agencies and institutions engaged in evaluation of documents and authorization of VMPs in the EU member states as well as the European Medicines Agency (EMA) and its working parties. The Laboratory experts are representatives of Croatia in the EMA working
parties including working parties for quality, safety, efficacy and
immunological products.

Svjetlana Terzić, PhD, DVM,

Laboratory Manager

e-mail: terzic@veinst.hr

T

he activities of the Laboratory for Analysis of Veterinary Medicinal Products (VMPs) of the Croatian Veterinary Institute
are divided as follows:

–– - scientific and professional evaluation of documents on
veterinary medicinal products (VMPs) for the purpose of
obtaining a marketing authorisation in Croatia and harmonization of documents for national authorizations and
renewals, as well as in mutual recognition procedures, decentralised procedures and in other procedures of document evaluation in compliance with the EU requirements;
–– - control of quality of VMPs;
–– - scientific research activities.
Based on the Act on VMPs and the license granted by the Ministry of Agriculture, since 6 December 2013, there is an agreement
between the Ministry of Agriculture and the Croatian Veterinary
Institute governing the obligations of the Croatian Veterinary Institute related to evaluation of documents and control of VMPs.
Based on the long-term cooperation in the evaluation of VMP
documents, in April 2014, the Croatian Veterinary Institute entered
into an cooperation agreement with the Faculty of Veterinary
Medicine related to evaluation of a part of the documents. In the
several recent years, the evaluation of documents on VMPs forms
the major share in the Laboratory activities and is growing on daily
basis. With the Croatian accession to the EU and participation in

Department for Veterinary Public Health (Z-I)

Laboratory analyses for the quality control purposes were implemented in 2014 only for immunological VMPs and for marketing
authorization purposes, while control of presentation and compliance was conducted with regard to all VMPs that are launched on
the market. Parallel with the evaluation of documents, analytical
methods were developed and validated for active substances in
new VMPs. Other Laboratories of the Croatian Veterinary Institute
also took part in the quality control of some VMPs (Laboratory for
General Bacteriology, Laboratory for Rabies and General Virology,
Laboratory for Parasitology, Centre for Poultry Science).
Within the framework of scientific research in 2014, a research
project proposal was reported to the Croatian Science Foundation and the research activities that had been already started were
continued.
The Laboratory experts also participated in various national bodies and committees (e.g. Committee for Veterinary Medicinal Products, Council for Introduction of GMOs in Environment). They are
also active in the writing and review of monographs for VMPs
in the Croatian Pharmacopoeia and, together with the Croatian
Agency for Medicinal Products and Medical Devices (HALMED)
they take part in work of the Veterinary Section of the European

Department for Veterinary Public Health (Z-I)

Pharmacopoeia. The Laboratory is in contact with the European
Directorate for the Quality of Medicines (EDQM) i.e. the Official
Medicines Control Laboratory (OMCL) network.

Laboratory activities in 2014
In compliance with the requirements for harmonization with the
EU standards, parallel with the renewal of marketing authorization, documents for harmonization are also evaluated and the
process of renewal is complex and demanding. The Laboratory
obligations have also increased after the Croatian Veterinary Institute obtained authorization for reporting and communication with
customers (manufacturers, marketing authorization holders), Ministry of Agriculture and Faculty of Veterinary Medicine.
In the course of 2014, in addition to requests for evaluation of documents for marketing authorisation of VMPs and quality control
and harmonization with the VMP marketing authorization, there
were also 8 requests for preparation of a report for the initial marketing authorization under the national procedure, which are currently in the process of evaluation.
In 2014, based on requests for marketing authorizations, renewals, variations, as well as requests for harmonization with the EU

Figure 1. Laboratory
and clinical reports
for the purpose of the
initial marketing authorisation (registration of VMPs) issued
in 2014 under the
national procedure

41

Based on requests from manufacturers, representatives and distributors, in 2014 the Laboratory conducted 3,818 controls of compliance of certificates and presentation with the decision on marketing authorization of VMPs in Croatia and 1,139 various analyses
for immunological and new VMPs.

Figure 3. Evaluation of documents in the process of authorization according
to the EU procedures such as decentralised procedure (DCP), mutual recognition procedure (MRP), repeat use procedure (RUP), variations (variations
type I and II, VAR), work sharing (WS).
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Figure 2. Laboratory, pharmacological-toxicological and clinical reports
for renewal and harmonization with the EU requirements and reports on
variations type I and II issued in 2014 under the national procedure.
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Quality control of VMPs was conducted in compliance with the
monographs of the European Pharmacopoeia and manufacturers’
methods or modified and validated internal methods of the Laboratory. Considering the number of authorized VMPs, the Laboratory prepared total 170 standard operating procedures and 643
operating instructions.
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In the course of 2014, the Laboratory participated in the evaluation
of documents for the EU procedures of authorization of VMPs, including evaluation of documents for 68 VMPs in various authorization procedures.
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standards under the national authorization procedure, the Laboratory issued total 430 various reports.
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During the evaluation of documents for new VMPs, new methods
were also developed. In 2014, approximately 40 new methods were
developed, and several methods were modified and validated.
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New equipment, premises and
experts
In 2014, four Doctors of Veterinary Medicines passed the professional training and actively participated in the evaluation of documents for national procedures as well as mutual recognition procedure, decentralized procedures and other procedures in compliance with the EU regulations.

Scientific research activities
Projects
Based on an invitation for projects by the Croatian Science Foundation, a research project was reported from the field of veterinary
immunology. In addition to the Laboratory experts, researchers
from other scientific institutions will also take part in the research.

Accreditation
Since 2007, the Laboratory was subject to five audits by the Croatian Accreditation Agency in compliance with HRN EN ISO/IEC
17025:2007 (ISO/IEC 17025:2005+Cor. 1:2006; EN ISO/IEC
17025:2005+AC:2006) standard. The audit established that the
quality system was implemented and applied and that the Laboratory employees accepted their tasks in compliance with the requirements of the standard.
Methods have been accredited for determination of content of
amoxicillin by use of high performance liquid chromatography
(HPLC), determination of enrofloxacin content by use of spectrophotometry and determination of content of benzyl alcohol by use
of gas chromatography (GC).
Because of changes in legislation, the regular quality assessment
of VMPs did not take place but the accredited methods were only
used for analyses of VMP samples within the scope of obtaining
the marketing authorizations. In 2014, the number of accredited
methods was therefore significantly reduced but the establishing
of a control system of VMPs from trade is expected in the following year, which would encompass all VMPs on the market at least
once in five years.

Department for Veterinary Public Health (Z-I)

Doctoral course of studies
Students of the doctoral course of studies at the Faculty of Veterinary Medicine conducted their research for the purpose of their
dissertations, processed the received samples and conducted a
large number of analyses for the purpose of confirmation of the
selected topic.

Education and travels
Our employees have continued being members of the European
Medicines Agency (EMA) working parties and as such, based on
the EMA invitation, they attended the relevant meetings. Four of
them attended 6 meetings of the EMA working parties in 2014 (Immunological Working Party, Quality Working Party, Safety Working Party, and Efficacy Working Party). Also, a training course was
conducted for one expert in the field of evaluation of analytical
part of documents in the EMA.
Considering the needs of control of some VMPs in animals and requirements in the course of authorization of animal housing premises in 2014, one of our experts attended a course on laboratory
animals.

Department for Veterinary Public Health (Z-I)

Laboratory employees:
Svjetlana Terzić, PhD, DVM, Laboratory Manager
Ksenija Šandor, PhD, Dipl. Eng., assistant
Irena Žarković, DVM, assistant
Miroslav Andrišić, DVM, assistant
Eleonora Perak Junaković, MSc in Chemistry, junior researcher
Anja Vujnović, DVM, expert associate
Katja Vretenar Špigelski, DVM, expert associate
Ana-Marija Bolarić, administrator

Associates attending professional training:
Dominika Fajdić, DVM
Vlatka Igrec, DVM
Mirta Pehnec, DVM
Sonja Vincelj, DVM
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Department for
Bacteriology
and Parasitology
(Z-II)
The Department for Bacteriology and Parasitology
conducts the integral diagnostics of bacterial
and parasitic diseases in animals, by isolation and
identification of agents, determination of specific
antibodies for specific agents and molecular
methods.
Besides, the Department also produces diagnostic
reagents (Zagreb mastitis test) and prepares
microbiological culture media.
The Department for Bacteriology and Parasitology
(Z-II) consists of five laboratories:

Z-II-1 Laboratory for Bacterial Zoonoses and
Molecular Diagnostics of Bacterial Diseases
Laboratory conducts the diagnostics of brucellosis, leptospirosis,
mycobacterial infections, glanders, dourine, and molecular diagnostics of bacterial diseases. In its operations, the Laboratory
applies contemporary serological, bacteriological and molecular
procedures. It takes part in projects covering the topics of diagnostics and control of zoonoses. The Laboratory is the National
Reference Laboratory for brucellosis and tuberculosis. It conducts
the national programs for combatting and control of brucellosis.
The Laboratory has three accredited methods.

Laboratory Manager: Silvio Špičić, PhD, DVM
Z-II-2 Laboratory for General Bacteriology and
Mycology

Boris Habrun, PhD, DVM, Assistant Professor

Head of Department
e-mail: habrun@veinst.hr

Z-II-3 Laboratory for Mastitis and Raw Milk
Quality
Laboratory conducts the diagnostics of mastitis, determination
of antimicrobial resistance of mastitis agents and raw milk quality. The Laboratory has one accredited method. In its operations,
bacteriological procedures are used. It is the National Reference
Laboratory for udder health control.

Laboratory Manager: Miroslav Benić, PhD, DVM
Z-II-4 Laboratory for Parasitology
Laboratory conducts the diagnostics of parasitic animal diseases.
In its operations, the Laboratory applies parasitological, serological and molecular procedures. It has one accredited method and
the status of an official laboratory for Trichinella.

Laboratory conducts the diagnostics of a great range of bacterial
diseases – salmonellosis, anthrax, colibacillosis, streptococci and
staphylococci infections, etc. It also conducts the tests of bacteria resistance to antimicrobial products and diagnostics of fungal diseases in animals. In its operations, the Laboratory applies
serological and bacteriological methods and conducts molecular
procedures in cooperation with the Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases. The Laboratory is the National Reference Laboratory for salmonellosis in
mammals and monitoring of antimicrobial resistance. It has five
accredited methods.

Laboratory Manager: Relja Beck, PhD, DVM

Laboratory Manager: Boris Habrun, PhD, DVM, Assistant Professor

Laboratory Manager: Maja Stepanić, DVM

Department for Bacteriology and Parasitology (Z-II)

Z-II-5 Laboratory for Culture Media Preparation
and Sterilisation
Laboratory prepares the microbiological culture media, washes
and sterilises the laboratory dishes and safely eliminates biological waste from the Croatian Veterinary Institute laboratories. The
Laboratory produces culture media with integral traceability and
quality control, and is responsible for full compliance of the media
with the accredited laboratories’ requirements.

Department for Bacteriology and Parasitology (Z-II)

Laboratory for Bacterial Zoonoses
and Molecular Diagnostics of
Bacterial Diseases (Z-II-1)
The services of the Laboratory are provided on several levels and
segments of diagnostics. Within the framework of the annual Decree on Measures of Animal Protection from Infectious and Parasitic Diseases and Their Financing, issued by the Ministry of Agriculture, the Laboratory is in charge of serological and etiological
diagnostics of brucellosis (B.melitensis, B. abortus, B. suis), infectious ram epididymitis (B. ovis), bovine and swine tuberculosis,
leptospirosis, Q fever, ovine chlamydiosis and paratuberculosis. In
addition to diagnostics of disease from samples of animal origin,
the Laboratory also conducts human blood tests, particularly on
brucellosis and leptospirosis. In 2014, the Laboratory conducted
the programs of certification of brucellosis-free and tuberculosisfree cattle herds and brucellosis-free herds of sheep and goats.

Silvio Špičić, PhD, DVM,

Laboratory Manager
email: spicic@veinst.hr;
Laboratory: zoonoze@veinst.hr

L

aboratory for Bacterial Zoonoses, as one of the diagnostic laboratories of the Croatian Veterinary Institute and its
Branches, is the pivotal laboratory in serological, bacteriological and molecular diagnostics of the most important bacterial
zoonozes (brucellosis, tuberculosis, leptospirosis and Q fever) in
the Republic of Croatia. It is also recognized abroad by its professional and research activities. In addition to the foregoing diseases,
which form the core of our activities, the Laboratory provides the
diagnostics of paratuberculosis, enzootic abortion of ewes, glanders and dourine.
The Laboratory currently has 10 employees, out of that four PhDs,
two in the field of biomedicine and healthcare (Silvio Špičić, PhD,
DVM and Maja Zdelar-Tuk, PhD, DVM) and in natural sciences (Sanja Duvnjak, PhD, Mag.Biol.Mol.) and Ivana Račić,PhD, Mag.Biol.
Mol. (until 30 September 2014), one doctor of veterinary medicine
(Irena Reil, DVM) and five technical associates (Ksenija Perković, Silvija Drašković, Marijana Novosel, Anđela Krčelić and Filip
Radač). At the start of the year, our colleague Valerija Podgorski,
technical associate, passed away after a grave illness.

Our scientific research activities include our participation in the
research program of the Ministry of Science, Education and Sports
and our cooperation with similar laboratories and institutions in
Europe, particularly O.I.E./FAO Brucellosis Reference Laboratory
and Animal Health Laboratory – Bacterial Zoonoses Unit, ANSES
(France); Brucella Research, Statutory and Exotic Bacterial Diseases, Veterinary Laboratories Agency – Weybridge (UK); Veterinary
Research Institute Brno (Czech Republic); Veterinary Institute in
Ljubljana (Slovenia); EURL for Bovine TB: Dept. de Sanidad Animal, Facultad de Veterinaria, VISAVET (Spain); Department of
Ruminants Pathology, Q fever NRL, ANSES (France); Veterinary
Faculty of Sarajevo; Veterinary Institute Mostar (Federation of Bosnia and Herzegovina) and others.
In 2008, the Laboratory implemented HRN EN ISO/IEC 17025 quality system and accredited two serological methods for brucellosis
diagnostics; Rose Bengal test (RBT) and enzyme immunoassay
(ELISA – B. abortus). In 2010, the method of bacteriological and
molecular test of samples on bovine tuberculosis agents was
accredited. In October 2011, the Laboratory was appointed by the
Ministry of Agriculture the Reference Laboratory for brucellosis
and tuberculosis in the field of veterinary services in Croatia.

Laboratory activities in 2014
Serological diagnostics of infectious diseases
In 2014, the Laboratory conducted total 168,995 serological tests.
There were 160,257 serological tests of animal and human blood
on brucellosis. Most of the tests were samples of bovine, ovine and
caprine blood within the program of certification of cattle herds
on brucellosis.
Annual report, 2014
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The blood test on leptospirosis is done routinely with 11 usual Leptospira spp serovars (sv. Icterohaemorrhagiae, sv. Australis, sv.
Ballum, sv. Tarassovi, sv. Pomona, sv. Saxkoebing, sv. Hardjo, sv.
Sejroe, sv. Bataviae, sv. Grippotyphosa and sv. Canicola), and bovine blood with 12 serovars (sv. Hardjobovis) in the initial serum
dissolution 1:100. There were 2,902 blood tests on leptospirosis
and positive reactions with at least one of 12 serovars were found
in 549 blood samples.

Figure 1.
Share of
serological
tests on
specific
diseases in
2014

Paratuberculosis 0%
Brucella ovis 2%

Q fever 1%
Leptospirosis 2%

Other 0%

Complement binding reaction and enzyme immunoassay (ELISA)
on Q-fever were used in 1,733 serological tests, and on paratuberculosis in 138 serological tests.
There were 3,872 tests for serological diagnostics of infectious ram
epididymitis (B. ovis infection) and 27 tests on B. canis infection
in dogs. There were 31 equine blood samples tested on glander and
35 were tested on dourine (Fig. 1).

Bacteriological diagnostics of infectious
diseases
The Laboratory fulfils the requirements for optimum conducting
of bacteriological tests on brucellosis (Brucella melitensis, Brucella abortus, Brucella suis, Brucella ovis, Brucella canis etc.),
tuberculosis (M. avium and M. tuberculosis complex and other
Mycobacterium sp.) and leptospirosis. Laboratories for bacteriological processing of materials (various organs and other) and bacteriological processing of pure cultures fulfil by their equipment
all guidelines of a laboratory of the 2nd security level and to a large
extent also the parameters and conditions of the 3rd security level.
In 2014, there were total 620 samples of materials tested on various
bacterial causes of diseases. Bacteriological tests on brucellosis
were conducted on 406 samples (B. melitensis, B. abortus, B.
suis, B. ovis) and Brucella sp. (B. suis and B. ovis) were isolated
from 6 samples. Experts of the Croatian Veterinary Institute examined delayed hypersensitivity reactions on tuberculin in 59 cows
and on brucellin in 20 pigs. Total 193 samples were tested on tuberculosis (Mycobacterium sp.) and Mycobacterium sp. bacteria
were isolated from 24 samples. There were 8 samples delivered for
a paratuberculosis test, and Mycobacterium avium subsp. paratuberculosis was isolated from 4 samples (Fig. 2).
For the control of infectious diseases and sampling for laboratory
tests in 2014, our experts made 14 field visits throughout the territory of the Republic of Croatia.

Molecular identification and type
determination of bacterial zoonosis agents
Test of brucellosis agents consists of 2 tests by polymerase chain reaction (PCR): multiplication of a part of genome coding the
synthesis of protein BCSP-31 evidences the affiliation to a genus
and Bruce-ladder multiplex PCR method is then used to evidence
the affiliation to a species. Bruce-ladder method may identify majority of species of Brucella genus in one step, namely: vaccinal
strains (B. abortus S19, B. abortus RB51 and B melitensis Rev.1),
B. neotomae, B pinnipedialis and B ceti, B abortus biovars 1, 2, 3,
4, 5, 6, 7, 9, B. melitensis biovars 1, 2, 3, B. ovis and B. suis biovars
1, 2, 3, 4, 5. For type determination of serovars B. suis, multiplex
PCR method is used. For the requirements of molecular epizootiology, Brucella sp. isolates are type-defined by MLVA (Multiple
Department for Bacteriology and Parasitology (Z-II)
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Locus Variable Number of Tandem Repeat Analysis) and RFLP
(Restriction Fragment Length Polymorphism) methods.
Sample test on tuberculosis agent consists of 3 tests by PCR method: evidence on affiliation to a genus and evidence of affiliation
to M. avium and M. tuberculosis complex and evidence of species within M. tuberculosis complex. Molecular test on M. avium subsp. paratuberculosis is based on the evidence of insertion
sequence IS900. For identification of specific bacteria species
of Mycobacterium, in addition to such methods, also a method
of specific hybridisation by means of GenoType MTBC, CM and
AS kits, manufactured by Hain Lifescience (Germany) is used.
GenoType MTBC kit may be used to identify specific species within M. tuberculosis complex. GenoType Mycobacterium CM kit
makes possible the identification of 14 clinically most significant
Mycobacterium species, while GenoType Mycobacterium AS kit
may identify further 17 Mycobacterium species. Furthermore, final type determination of isolates from M. tuberculosis complex
is done by means of Variable-number Tandem Repeats of Mycobacterial Interspersed Repetitive Units (VNTR- MIRU) type determination, based on a number of copies of the repeating units on 23
independent loci within a genome. By this test, we obtain high quality epizootiological information, particularly for infections with
M. caprae and M. bovis which are frequent in our area.
Molecular identification of Q-fever agent (Coxiella burnetii) is
done by means of 2 tests by PCR method (TRANS 1/2 and CB 1/2)
and by means of commercial Adiavet Cox kit, ADIAGENE, France.
We are also able to conduct the genotyping of the isolated DNA of
C. burnetii by MLVA method on 17 loci. Routine tests also include
molecular identification of ovine chlamydiosis agent - Chlamydia

Department for Bacteriology and Parasitology (Z-II)

Figure 3. Number of molecular tests in 2014
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abortus, as well as identification of Enterococcus (E.) faecalis and
E. faecium.
Molecular identification of leptospirosis agent (Leptospira sp.)
is done by means of commercial Adiavet Lepto kit, ADIAGENE,
France and by PCR method (Adia 214/215).
In 2014, the Laboratory conducted 64 molecular tests on brucellosis (Brucella sp.), 583 tests on tuberculosis (Mycobacterium sp.),
577 on Q-fever (Coxiella burnetii), 120 tests on ovine chlamydiosis (Chlamydia abortus), 19 tests on paratuberculosis (M. avium
subsp. paratuberculosis), 269 tests on E. faecalis and E. faecium
(Fig. 3). For the needs of scientific research from other bacteriological laboratories of the Croatian Veterinary Institute Zagreb and
its branches, as well as other research and diagnostic institutions
in Croatia and in the world, 4,361 molecular tests were done.

Development of new diagnostic
methods in the Laboratory in 2014
1. Determination of Clostridium perfrigens in samples by use of
PCR – gene detection for toxins and 16S rRNA gene of Clostridium perfrigens (Wu et al., 2009)
2. Determination of Campylobacter coli and Campylobacter jejuni by use of multiplex PCR –mapAC. jejuni and ceuEC. coli gene

detection and gene for 16S rRNA as internal control (Protocol
for PCR amplification of Campylobacter jejuni and C. coli recommended by the EURL - AR (version 1, 08/2013)
3. Molecular serotyping of Listeria monocytogenes by use of
multiplex and standard PCR – detection of lmo1118, lmo0737,
orf2110, orf2819 gene markers, prs and prfa genes (multiplex
PCR) and flaA gene (standard PCR) (EU Reference Laboratory for Listeria)
4. Determination of E. coli by gene detection for enterotoxins
(STb) and E. coli virulence factors by use of PCR and sequencing (EAST1, K99, F18, F41, 987P, K88, PAA, AIDA)(Zhang et
al., 2007; Zajacova et al., 2012)
5. Determination of Brucella sp. by use of MLST (Whatmore et
al., 2007)
6. Identification of M. tuberculosis complex by use of real-time
PCR (BactoReal Kit - Ingenetix)

Participation in proficiency tests in
2014
The Laboratory for Bacterial Zoonoses and Molecular Diagnostics
of Bacterial Diseases (Z-II-1) takes part in the international Proficiency Ring Trial organised since 2005 by O.I.E./ FAO /EU CRL Bru-
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cellosis Reference Laboratory, ANSES LERPAZ-UZB, 23 avenue
du General de Gaulle, F-94706, Maisons-Alfort Cedex, France. In
November 2014, the CRL organized an inter-laboratory serological
test of national reference serums for control of Rose Bengal antigen. The results will be known in the course of 2015. The 7th annual workshop of the European National Reference Laboratories for
brucellosis was held on 8-9 September 2014 in Berlin, Germany.
According to the plan of the Veterinary Laboratories Agency – Veterinary Laboratory Quality Assessment, Sutton Bonington, Loughborough, UK, the laboratory testing for Rose Bengal test is conducted on annual basis since 2013, on 5 test serums each time. The
Laboratory has been participating in the testing since November
2007. In 2014, the testing was successfully completed.
In 2013, two inter-laboratory tests of samples on tuberculosis
agents were conducted by the European Union Reference Laboratory for Bovine Tuberculosis, VISAVET, Health Surveillance
Centre, Complutense University of Madrid, Spain. The first interlaboratory testing “Mycobacteria recovery from different culture
media” started in mid-May and was completed on 26 July, and the
other inter-laboratory testing was “Direct extraction and microbiological culture”. The results were submitted to the CRL in February 2014 and have not been evaluated until now.
In 2014, the inter-laboratory test on Q-fever for serological method ELISA was not scheduled and did not take place. The testing
is organized by ANSES Sophia-Antipolis, Sophia-Antipolis Cedex,
France.
In late June, we successfully participated in the inter-laboratory
testing of serological method of complement binding reaction on
glander, organized by the Reference Laboratory for Equine Diseases, ANSES, Maisons- Alfort Cedex, France. We also took part in
the 6th EU-RL Workshop for Equine Diseases (Glander) organized
by the Laboratory for Equine Diseases, ANSES, Lyon, France.
In December 2013, we started our cooperation with the NRL for
leptospirosis at the Poultry Health Institute of the Faculty of Veterinary Medicine in Ljubljana, Slovenia. In the course of the year,
the inter-laboratory serum testing on leptospirosis organized by
Department for Bacteriology and Parasitology (Z-II)

the NRL for leptospirosis of the Faculty of Veterinary Medicine in
Zagreb was also successfully conducted.

Accredited methods
Accredited methods of the Laboratory for Bacterial Zoonoses and
Molecular Diagnostics of Bacterial Diseases are in the field of serological, bacteriological and molecular diagnostics. All Laboratory
employees are participating in direct implementation of one or several accredited methods at the Laboratory.

Training of diagnostic laboratory
experts from Croatian Veterinary
Institute branches
Since 2009, the Laboratory has been participating in the introduction of serological diagnostics of brucellosis by Rose Bengal test
in the diagnostic laboratories of the Croatian Veterinary Institute branches. Theoretical and practical training was conducted,
including the assessment of knowledge. In 2010, inter-laboratory

Department for Bacteriology and Parasitology (Z-II)

tests were started as well. For representatives of the diagnostic
laboratories of the Branch Veterinary Institutes, on 23 February
2011, a workshop was held on validation of Rose Bengal test as a
serological method. In the course of 2011, the foregoing experts
conducted the validation and the inter-laboratory control in their
own laboratories. In 2014, the Laboratory organised an inter-laboratory testing for all regional diagnostic laboratories.

–– 6th Workshop of the EU-RL for equine diseases, ANSES
- Maisons-Alfort Laboratory for Animal Health, ANSES –
Dozulé, Laboratory for Equine Diseases, Lyon, France
–– Validation of reference sera in diagnostics of brucellosis,
Department for microbiology and parasitology, Faculty of
Veterinary Medicine in Ljubljana, Slovenia, 25 November
2014
➜ Silvio Špičić, Ivana Račić:

Participation in congresses and
education of Laboratory experts

–– Next Generation Sequencing in Clinic and Research, Clinical Hospital Centre Zagreb, Kišpatićeva 12, Zagreb, Life
Technologies/Biosistemi d.o.o., 19 March 2014
➜ Irena Reil:

➜

Silvio Špičić:
–– 7th Workshop of the European Union Brucellosis National
Reference Laboratories“, Berlin, Germany, 8-9 September
2014

Laboratory employees:
Silvio Špičić, PhD, DVM, Laboratory Manager
Maja Zdelar-Tuk, PhD, DVM, senior assistant
Sanja Duvnjak, PhD, Mag.Biol.Mol., senior assistant

–– Western Balkan Regional Meeting of Animal Welfare
Experts, Terme Tuhelj, Croatia, 27-28 February 2014

Irena Reil, DVM, expert associate
Ksenija Perković, technical associate
Silvija Drašković, technical associate
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Marijana Novosel, technical associate
Anđela Krčelić, technical associate
Filip Radač, technical associate
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Laboratory for General
Bacteriology and Mycology (Z-II-2)
In 2014, following bacteriological tests were conducted in the
Laboratory:

Bacteriological tests in the Laboratory for
General Bacteriology and Mycology
Identification of bacteria and fungi is done by means of modern
biochemical identification systems (BBL Crystal, API) with the appropriate software. In that way, 45 isolates were identified.
Susceptibility of isolated bacterial agents to antimicrobial medications is regularly determined by disc diffusion method (antibiogram). In 2014, susceptibility of 495 bacterial strains was determined by disk diffusion method. Micro-dilution procedure was
used to test 110 isolates (Salmonella and heat-tolerant Campylobacter).

Serological and molecular tests
Boris Habrun, PhD, DVM, Assistant Professor,

Laboratory Manager
e-mail: habrun@veinst.hr

Laboratory activities in 2014
Diagnostic activities of the Laboratory for General Bacteriology
and Mycology may be divided into two major groups: etiological
diagnostics (isolation of a disease agent from diagnostic material
and its identification) and serological diagnostics (determination
of specific antibodies for specific disease agents) of bacterial diseases in animals.
The Laboratory conducts the diagnostics of a large number of bacterial diseases listed in the “B” list of the International Epizooty
Office (OIE) (anthrax, bovine genital campylobacteriosis, trichomoniasis, haemorrhagic septicemia, contagious equine metritis,
porcine atrophic rhinitis, tularaemia, Salmonella infections, etc.)
the diagnostics of which is completely harmonized with the recommendations of the International Office for Epizooties and other
international standards.
In addition to such diseases, diagnostics of other significant bacterial diseases is also conducted, such as pasteurellosis, colibacillosis, streptococci and staphylococci infections, gaseous oedema
and enterotoxemia, listeriosis, erysipelas, isolation of methicillinresistant Staphylococcus aureus (MRSA) strains and other significant bacterial infections of animals, as well as fungi infections
including dermatophytes.
Department for Bacteriology and Parasitology (Z-II)

Although enzyme immunoassays were used in the preceding years
for serological diagnostics of mycoplasmal swine pneumonia,
pleuropneumonia in pigs and determination of antibodies for Lawsonia intracellularis (cause of swine ileitis), there were no orders
for such serological tests in 2014. These tests assist the staff on pig

Method
General bacteriological test
General mycological test
Dermatophytes

Analysed

Positive

1 218

547

168

44

61

14

145

0

Laboratory diagnostics of
anthrax (organs)

38

2

Genital campylobacteriosis

404

0

25

0

419

4

Isolation of heat-tolerant
Campylobacter spp

77

0

Isolation of Listeria spp.

422

33

Laboratory diagnostics of anthrax (skin)

Trichomoniasis
Isolation of Salmonella spp.
from organs and faeces

20

20

Bacteria count (CFU)

100

71

Isolation of anaerobic bacteria

200

102

3297

837

Serotyping of Salmonella spp.

Total
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farms in discovering the infection start period and in undertaking
timely methaphylaxis for reduction of commercial damages.
At customers’ orders, laboratory tests of effect of disinfectants on
bacterial strains are also conducted.
In cooperation with the Laboratory for Bacterial Zoonozes and
Molecular Diagnostics of Bacterial Diseases, molecular methods
(PCR) of diagnostics of specific diseases (Bacillus anthracis,
methicillin-resistant Staphylococcus aureus strains, Salmonella
Abortusequi, etc.) are conducted.

Testing of VMPs (veterinary medicinal products)
The Laboratory conducts the tests of sterility of veterinary medicinal products as well as contents of probiotics and live bacterial
vaccines.
Sterility of 218 veterinary medicinal products was tested.

Monitoring the resistance of Salmonella in
poultry to antimicrobial products
According to the Ordinance on uniform monitoring of resistance
of Salmonella in poultry and swine to antimicrobial products (Official Journal NN 75/09), in 2010 we started the determination of
minimum inhibition concentrations of Salmonella isolated from
commercially bred layer hens and broilers (Gallus gallus) to 14
antimicrobial products. In 2014, 155 isolates of Salmonella spp.
were tested.

Program of monitoring of prevalence and
resistance to antimicrobial products of E. coli, E.
faecium and E. faecalis originating from Gallus
gallus broilers
The Monitoring Program started on 1 March 2013 and is conducted
by sampling of caecum of broilers on slaughtering line and isola-
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Participation in proficiency testing
programs
The Laboratory participates in inter-laboratory tests for isolation
of Salmonella, serotyping of Salmonella, determination of bacteria sensitivity by disc diffusion method and micro-dilution method.
The Laboratory is included in the inter-laboratory tests with AHVLA, Weybridge, UK, as well as EURL Salmonella, Bilthoven, the
Netherlands and EURL Antimicrobial Resistance, Lyngby, Denmark. In all such inter-laboratory tests in 2014, we made excellent
results.

Accreditation
The Laboratory for General Bacteriology and Mycology has five
methods accredited according to the standard HRN EN ISO / IEC
17025: 2007:

ting E. coli, E. faecalis and E. faecium from their contents. These
three bacterial species represent physiological intestine microflora. Based on the results on antimicrobial resistance of the foregoing species, a better insight into the antimicrobial resistance in
broiler flocks is obtained. For that reason, E. coli, E. faecium and
E. faecalis are called indicator bacteria in this program.
In 2014, minimum inhibitory concentration (MIC) was determined
for 162 isolates of E. faecalis (12 antimicrobial products), 114 isolates of E. faecium (12 antimicrobial products) and 170 E. coli
isolates (14 antimicrobial products).

➜

Isolation of motile Salmonella spp. from animal organs

➜

Isolation of motile Salmonella spp. from animal faeces

➜

Determination of susceptibility of bacteria to antimicrobial
products by disc diffusion method

➜

Horizontal method for detection, enumeration and serotyping of
Salmonella. Part 3. Guidelines for serotyping of Salmonella spp.

➜

Determination of minimum inhibition concentration of gramnegative bacteria by micro-dilution method.

In 2014, Determination of minimum inhibition concentrations was
expanded to gram-positive bacteria.
In 2014, Isolation of heat-tolerant Campylobacter spp. from diagnostic samples was positively assessed.

Laboratory employees:
Boris Habrun, PhD, DVM,
Assistant Professor,
Laboratory Manager
Gordan Kompes, PhD, DVM,
junior researcher
Branka Kostenjak, technical associate
Mario Vinkšel, technical associate
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Laboratory for Mastitis and Raw
Milk Quality (Z-II-3)
➜

testing of chemical composition of raw milk;

➜

testing of hygienic quality of raw milk.

In addition to the above listed professional activities, the Laboratory is involved in scientific research activities related to milk
gland health and milk quality.
The measures of udder health control are conducted in compliance with the Ordinance on inspection of raw milk for public consumption (Official Journal NN 110/2010).

Laboratory activities in 2014

Miroslav Benić, PhD, DVM,

Laboratory Manager
e-mail: benic@veinst.hr

The Laboratory for Mastitis and Raw Milk Quality provides the
following services to its customers:

Most frequently isolated agent from udder secretion in cows was
S. aureus, followed by streptococci from the environment (serological group D according to Lancefield) and other streptococci. In
sheep, most prevalent agent was S. aureus.
Incidence of contagious mastitis agents (S. aureus) is similar to
that in the preceding years and shows certain omissions in the
milking hygiene though there is a visible growth in frequency of
E. coli, a typical representative of conditionally pathogenic agents
from the environment.

Table 1. Number and type of tested samples in 2014
by months

➜

laboratory and field diagnostics of mastitis;

➜

control of functionality of milking equipment;

➜

taking part in drafting and implementation of udder health protection and safe milk production program;

Month

➜

determination of number of somatic cells and total number of
microorganisms in raw milk;

➜

testing the susceptibility of mastitis agents to antimicrobial
products;

March

Sample type

Total

Udder secretion

Raw milk

January

301

36

337

February

106

264

370

73

296

369

April

201

177

378

May

402

146

548

June

128

303

431

July

51

180

231

August

21

118

139

111

355

466

September
October

21

135

156

November

540

846

1386

December

1365

2440

3805

Total

3320

5296

8616
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Susceptibility of isolated agents to antimicrobial
agents

Table 2. Summary of mastitis agents isolated
from udder secretion by animal species
Animal

Agent

Cow

Goat

Sheep

Staphylococcus aureus

88

17

15

Staphylococcus spp.
(coagulase-negative staphylococci)

78

103

39

Streptococcus (serological group D)

63

2

0

Streptococcus dysgalactiae

33

3

Streptococcus uberis

83

5

Other streptococci (including
beta-haemolytic)

25

Escherichia coli

38

0

Yeasts

33

0

118

15

44

2207

599

249

Other agents
Number of analysed samples

1

Table 3. Detailed presentation of agents isolated
from udder secretion of cows
NAME OF PATHOGENIC MICROORGANISM:

TOTAL:

Isolated mastitis agents have been tested for susceptibility to
antimicrobial substances, including: penicillin, cloxacillin, streptomycin, tetracycline, canamicine, cefoperazone, ampicillin, lincomycin, neomycin, amoxicillin with clavulanic acid, novobiocin
and, since recently, also enrofloxacin and potentiated sulphonamides.
Same as in the earlier years, the most efficacious active substances in vitro are found to be amoxicillin with clavulanic acid and
cefoperazone, notwithstanding the agent.
The analysis of data collected in 2014 continues to show a worrying
increase in the resistance of the most frequent mastitis agents to
antibiotics which were efficient in almost 100% of these agents until a few years ago.

Raw milk
According to the Ordinance on the testing of milk for public consumption (Official Journal NN 110/2010), in 2013, the enumeration
of somatic cells and microorganisms was mandatory only for milk
producers who marketed their milk or dairy products and were
out of the control system of the Central Milk Control Laboratory
in Križevci.

Table 4. Number of raw milk tests
Number Number of samples out of
of tests
permitted criteria*

Arcanobacterium pyogenes

1

Bacillus spp.

7

Citrobacter spp

4

Corynebacterium spp.

3

Enterobacter spp.

8

Determination of total number
of microorganisms in raw milk

Enterococcus faecalis

9

*Number of somatic cells >400,000/ml-1; Number of microorganisms >100,000/ml-1

Enterococcus sp.

20

Escherichia coli

38

Klebsiella spp.

13

Pasteurella spp.

12

Pathogenic yeasts

33

Proteus spp.

2

Pseudomonas spp.

32

Serratia marcescens

2

Serratia spp.

5

Staphylococcus aureus
Staphylococcus haemolyticus
Staphylococcus spp. (CNS)
Streptococcus bovis

88
2
76
5

Streptococcus D

63

Streptococcus dysgalactiae

33

Streptococcus spp.

20

Streptococcus uberis

83

Department for Bacteriology and Parasitology (Z-II)

Test method
Enumeration of somatic cells

3110

211 (6.7%)

936

18 (1.9%)

Production
In 2014, there were 62 batches or 1,240 litres of Zagreb mastitis
regent produced.

Participation in inter-laboratory tests
The Laboratory participates in the inter-laboratory test organised
and conducted by the Veterinary Laboratory Agency, UK. The testing is done twice a year (in April and September) on three samples each time.

Department for Bacteriology and Parasitology (Z-II)

Table 5. Expected and actual results of the interlaboratory tests in 2014

September

April

Month

Sample
number

Expected result

Actual result

1

Staphylococcus aureus

Staphylococcus
aureus

2

Trueperella pyogenes

Trueperella pyogenes

3

Pseudomonas
aeruginosa

Pseudomonas
aeruginosa

1

Streptococcus
dysgalactiae

Streptococcus
dysgalactiae

2

Klebsiella pneumoniae

Klebsiella
pneumoniae

3

Serratia marcescens

Serratia spp.

Accreditation
In 2008, the Laboratory reported the Isolation of mastitis agents
from udder secretion as method for accreditation. After the successful audit by the Croatian Accreditation Agency in October 2008,
the Laboratory obtained their official certificate of accreditation in
2009 and has been officially testing udder secretion samples by the
use of the method accredited according ISO 17025.
The Directorate for Veterinary Services designated the Laboratory
for Mastitis and Raw Milk Quality the National Reference Laboratory (NRL) for Udder Health Control and the official laboratory
for enumeration of somatic cells and microorganisms in raw milk.

Laboratory employees:
Miroslav Benić, PhD, DVM,
Laboratory Manager
Mladen Slović, technical associate
Janko Capak, technical associate
Kristina Bačić, technical associate
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Laboratory for Parasitology
(Z-II-4)
Laboratory activities in 2014
In 2014, 4,888 tests were done on 2,735 samples. Faeces samples
of pets as well as domestic animals and wild game were the most
frequent, exceeding 1,500 samples, followed by various organs
of domestic animals and wild game. Same as in the preceding
year, coprological tests on pets most frequently proved the cysts
of Giardia duodenalis, oocytes of Cryptosporidium canis and
Cystoisospora canis, eggs of Trichuris vulpis and Toxocara spp.
In 2014, there was an increase in Sarcocystis sp. invasions in dogs.

Relja Beck, PhD, DVM,

Laboratory Manager
e-mail: beck@veinst.hr

Figure 1.

T

Adult forms of rumen fluke C. daubneyi in the rumen of sheep "in situ".
he Laboratory for Parasitology conducts the diagnostics of
all significant parasitic diseases in domestic animals and wild
game, pets, experimental animals and poultry.

In determination of parasite development stages and parasites isolated from organs, tissue, blood and faeces, standard parasitology
methods are used which are based on morphometric characteristics, as well as molecular methods (PCR), particularly in diagnostics of protozoa invasions (e.g. Toxoplasma gondii, Neospora
caninum, Besnoitia besnoiti) as well as serological methods. Molecular methods are used for differentiation of Trichinella species,
as well as Anisakis species and species and genotypes of Echinococcus granulossus.
The Laboratory activities also include determination of ectoparasites and molecular detection of vector-borne disease agents, e.g.
Anaplasma phagocytophilum, Ehrlichia/Anaplasma spp., Babesia spp., Theileria spp., Hepatozoon canis, Borrelia burgdorferi
s.l., Leishmania spp., Dirofilaria immitis, D. repens, Bartonella
spp., Rickettsia spp.

Department for Bacteriology and Parasitology (Z-II)

Figure 2.
Young flukes C. daubneyi responsible for development of acute
paramphistomosis ruminants.

Department for Bacteriology and Parasitology (Z-II)

Figure 3.

Figure 4.

Turbot colon of donkey "in situ", attached to the mucosa.

Turbot of Triodontophorus sp. from colon of donkey.

Figure 5.

Figure 6.

Turbot of Thelazia callipaeda from eye of dog.

Female T. callipaeda filled with microfilariae.
In the course of autumn, most frequently detected in sheep were
acute and chronic invasions with liver fluke (Fasciola hepatica)
and rumen fluke (Calicophoron daubneyi). Such extensive invasions which caused significant losses were consequence of the
changed weather conditions in the course of the year that extremely favoured development of flukes.
The Laboratory has been conducting the measures according to
the Order on measures for the protection of animals from infectious and parasitic diseases and their financing in 2014 (echinococcosis and trichinellosis in foxes)

Figure 7.
Tick Rhipicephalus sanguineus - carrier of parasites Babesia vogeli, Hepatozoon
canis, Ehrlichia canis and Ehrlichia rickettsia Rickettsia conorii.

In 2014, the Laboratory participated in the inter-laboratory tests
with the European Union Reference Laboratory for Parasites, Istituto Superiore di Sanità, Roma, for detection of anisakid larvae in
fish muscle tissue and detection of Echinococcus spp. in intestines
of foxes. Both tests were successfully conducted with excellent
results.
Annual report, 2014
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Accreditation

➜

The Laboratory has one accredited method “Artificial ingestion
of group samples with the use of magnetic mixer for detection of
Trichinella larva”. In 2014, the Laboratory participated in inter-laboratory tests and made excellent results.

Project of the Croatian Food Agency: Frequency and distribution of Alaria alata in wild game meat, 2014- May 2015 – project leader: Relja Beck, PhD

➜

IPA project: “High Tech Vets - high tech veterinary platform
for high transparency and competitiveness”- Relja Beck, PhD

➜

COST project TD1303: “EurNegVec- European Network for
Neglected Vectors and Vector- Borne Infections” - Relja Beck,
PhD

➜

COST action FA1408 “A European Network for Foodborne Parasites (Euro-FBP)” - Relja Beck, PhD

➜

COST action TD1404 Network for Evaluation of One Health
(NEOH) - Relja Beck, PhD

Education and travels
In 2014, the Laboratory Manager held the invited lectures in Poland about vector-borne diseases and on cutaneous dirofilariosis.
He also held an invited lecture on food-borne parasites at a symposium of biotechnologists in Opatija. Within the scope of COST
project, he held a lecture on anaplasmas in wild game at a conference in Romania.

Scientific research activities
Scientific research activities in the Laboratory for Parasitology are
focused on ectoparasites and their role in the transfer of diseases
with a special emphasis on the study of ticks and animal reservoirs
and parasites as agents of food-borne diseases.

Project:
➜

Project of the Croatian Science Foundation: “Multilocus sequence genotyping of tick borne pathogens: covering the gap
between animals, ticks and humans”, acronym: “GENOTICKTRECK” – project leader: Relja Beck, PhD

Visits
The Laboratory hosted Aleksandra Vergles-Rataj, PhD, Assistant
Professor of the Faculty of Veterinary Medicine in Ljubljana for
her scientific and professional training for one month (May).
In May, the Laboratory also hosted Franziska Sommer of the Institute of Comparative Tropical Medicine and Parasitology, LudwigMaximilians-University, Munich, who was completing her doctoral
dissertation in gene typing of Giardia duodenalis from dogs.
Sara Savić, PhD, research associate of the Research Institute for
Veterinary Science of Novi Sad stayed at the Laboratory for 5 days
in November, and worked on determination of ticks, DNA isolation
and molecular detection of pathogens.

Laboratory employees:
Relja Beck, PhD, DVM, scientific advisor,
Laboratory Manager
Sanja Bosnić, PhD, DVM, senior assistant
Renata Brezak, DVM
Kristina Skrblin, technical associate
Ranka Rajković Janje, PhD, DVM,
senior research associate retired on
31 December 2013
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Laboratory for Culture Media
Preparation and Sterilisation (Z-II-5)
The Laboratory Manager is appointed the responsible person for
record-keeping and annual reporting of all types of waste on the
level of the Institute in the Register of Environmental Contamination of the Environment Protection Agency.

Laboratory activities in 2014
The principal role of the Laboratory is to provide other laboratories of the Institute with culture media, sterile solutions and clean
and sterilized laboratory accessories and dishes. In 2014, its activities did not change from the preceding years.

Maja Stepanić, DVM,

Laboratory Manager
e-mail: stepanic@veinst.hr

The Laboratory for Culture Media Preparation and Sterilisation
provides the following services:
➜

preparation of culture media and sterilisation

➜

washing facility for laboratory dishes

➜

sterilization of microbiological waste

In the “clean” tract of the Laboratory, ready-to-use culture media
are produced on daily basis, in compliance with requirements of
the microbiological laboratories of the Institute. Culture media in
regular use are always ready to be taken from the laboratory refrigerators. Other media, which are not available on storage, are
prepared in the shortest possible time after being ordered by other
laboratories.
The Laboratories in need of the culture media should fill in the
Request Form ordering the desired types, quantities and forms of
culture media. After that, the media are prepared from dehydrated
bases or from individual ingredients, according to the manufacturers’ guidelines. The Laboratory has ingredients for approximately
130 various types of solid media (agars), liquid media (broths)
and semi-solid media for culturing of microorganisms (bacteria,
yeasts/moulds, mycoplasmas). After their production, the culture
media are poured into Petri dishes, test tubes or bottles, labelled

At the Laboratory, culture media for the needs of microbiological
laboratories of the Croatian Veterinary Institute are prepared from
dehydrated bases, as well as various solutions, buffers and sterile
demineralized water. In addition to the media preparation, the Laboratory also performs sterilization of laboratory accessories and
dishes (disposable or reusable). In the washing facility for microbiological dishes of the Institute, laboratory accessories and dishes
are washed and prepared for packing and sterilization.
The Laboratory also provides storage area for hazardous chemicals and other types of hazardous and non-hazardous waste. In a
special room with autoclaves, physically separated from the Laboratory, microbiological waste of the entire Institute is sterilized.
Such waste types are transported on weekly basis by a company in
charge of transport and disposal of such waste.
It should be noted that an excellent organisation helps to avoid
the crossing of ‘clean’ and ‘unclean’ routes of washing and sterilisation, and dissipation of hazardous chemicals. All this helps in
prevention of spreading of infectious diseases, protection of the
personnel involved, and the environment protection in general.
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with name, LOT and expiry date. They are subject to controls of
pH, sterility and fertility by use of qualitative or semi-quantitative
method. Only after that they are placed in use.
In addition to the culture media, the Laboratory also prepares various sterile solutions (e.g. demineralized water, saline solutions,
phosphate buffers (pH 6.8, 7.2 and 7.4 and other) and various solutions for the needs of the Laboratory for Parasitology.
In the clean tract of the Laboratory, there are autoclaves and dry
sterilizers for sterilization of the culture media and laboratory
accessories and dishes. After washing and drying in the washing
facility, dishes are submitted for packing, labelling and sterilization and then returned to the laboratories for reuse.
The other part of the Laboratory is the washing facility for microbiological laboratory accessories and dishes. All microbiological
dishes of the Institute are treated in it. Dishes which are not potentially contaminated are directly accepted for washing. Before reusable contaminated dishes are washed, they must be sterilized in
a special autoclave for sterilization of dishes, for prior destruction
of microorganisms, for the protection of personnel and to ensure
as high quality sterilization as possible.
Microbiological waste from all laboratories of the Institute is specially classified, taken to the autoclaving room, sterilized, disposed into designated containers and transported from the Institute for further disposal in an organized manner on weekly basis.
Other types of waste (chemicals, medications after control, waste
packaging, paper and cardboard, fluorescent pipes, and alike) are
provisionally stored in a special room and also delivered for disposal in compliance with the legal provisions. Statutory and internal
records are kept about all types of waste.
Our employees are also in charge of ordering, packing and sending
of sterile test tubes for blood sampling. They are sent upon orders
from veterinary organisations, clinics or farms, in compliance with
the Decree on measures of protection of animals from infectious
and parasitic diseases. In 2014, more than 900,000 test tubes were
sent, which is the largest number in several preceding years, and it
was all appropriately recorded.

Equipment
Appliances currently existing in the laboratory:
For preparation of the culture media, there is a device for automatic preparation of agar (Masterclave 09, AES), automatic filler
of Petri dishes (APS One, AES), automatic test tube filler (XY500,
AES), peristaltic pumps (PM05, AES and Dose It, Integra) which
are placed in the sterile room.
Flow activa VE (Aquaria) laminar provides additional sterile conditions.
The Laboratory has 3 autoclaves (Astell, H+P Varioklav, Bari) and
2 dry sterilizers (Memmert) for sterilization purposes.

Table 1. Production of culture media in 2014
Agars

Broths

Esculin – blood agar (EBA) 202 L
XLD agar 131 L

Buffered peptone
water (BPW) 750 L

Plate count agar (PCA) 112 L

Fraser I broth 178 L

Baird – Parker agar 96 L

Bolton broth 69 L

Rambach agar 85 L

Diluent with Tween 80 48.5 L

Farrell agar 67.5 L

Leptospira medium
base (LMB) 32.4 L

mCCDA(Campylobacter
blood free agar) 60 L
ALOA agar 51 L

RVS broth 21 L

TSC agar 49 L

Fraser II broth 10.5 L

VRBD agar 40 L
Columbia agar +5%
sheep blood 39.5 L
Mueller Hinton (MH)
agar acc. CLSI 38.5 L
Neutral (enriched) agar 35 L
Brucella agar 33.5 L
DRBC agar 27.5 L
Potato infusion agar (PIA) 24 L
Oxford agar 23 L
TBX agar 21 L
DG18 agar (Dichloran
Glycerol) 18.5 L
MH agar acc. CLSI with
5 % sheep blood 18 L
Sabouraud agar 15 L

Plates are packed in plastic bags by means of a vacuum sealer
(Vacu Myt).

TSA (CASO) agar 14.5 L

Sterile packing in bags for autoclave and dry sterilizer is ensured
by impulse and rotating welding machines for sterile packing
(both Hawo).

Stonebrink agar 11.4 L

There are 2 weighing scales (Sartorius and Shimadzu) and a
chamber for weighing of powder substances (Captairchem by erlab).

VRBL agar 10.3 L

Department for Bacteriology and Parasitology (Z-II)

MKTTBn broth 21.5 L

TSI agar 13 L
Lowenstein Jensen with
glycerol 10.4 L
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Culture media for turberculosis and paratuberculosis are prepared
by Inspissator EIN (Bari).
In 2014, a new Elix 15 (Millipore) system for deionized water was
purchased.
In the washing facility, there is a washer for laboratory equipment
(Lancer) and 2 driers (Bodalec).
The microbiological waste room features 3 autoclaves (American
Sterilizer, Astell and Zirbus).

Types and quantities of produced
culture media and solutions

The foregoing culture media form almost 85% of all culture media produced in 2014. The remaining 15% is agar for production
of antibiograms (MH), culture media for tuberculosis (Stonebrink,
Lowenstein-Jensen), for staphylococci (BP, etc.), for Leptospira
spp. (LMB) and media for less demanding bacteria (NA, etc.). The
smallest share is that of culture media for E.coli, enterococci,
coliforms, tularemia, paratuberculosis, bacterial fish diseases,
B.cereus, etc.

Table 3. Solutions prepared in the Laboratory:
Sterile solutions

Compared to 2013, the number, type and quantity of culture media
produced in 2014 have not changed significantly. In 2014, total 83
culture media types were produced, out of which 2,389 L agars and
broths (1,271 L agars and 1,118 L broths) were obtained.

Quantity

Sterile demineralized water

363 L

Sterile saline solutions (0.85 % sodium chloride)

210 L

PBS (Phosphate buffer saline) solution (pH 7.4)

165 L

Rabies buffer

33 L

Solutions for parasitology
Saturated table salt solution

Other agars and broths produced in smaller
amounts:
➜

Agars (solid and semi-solid) – Thayer Martin, CAMP esculin–blood agar, Glucose agar, Kanamycin-aesculin-azide agar,
Mac Conkey agar, Mossel (MYP) agar, Lowenstein Jensen with
Mycobactin J, Cystin agar, Triptose agar with TTC, Lysine iron
agar, Marine agar, DTM agar, Antibiotic residue agars (DST
agar, Test agar pH6 and pH8), Campylobacter agar Skirrow,
Czapek yeast agar (CYA), Malt extract agar, CEMO agar, CTSMAC agar, FMM agar, TCBS agar, Chocolate agar, MRS agar,
Arcobacter agar, Brain heart agar, TSA + 5% blood, Middlebrook 7H10 agar.

➜

Broths – Brain heart (BH) broth, Lactose-sulphite broth, Lauryl sulphate broth, Giolitti-Cantoni broth, Thioglycollate broth
with Resazurin, EE broth acc. to Mossel, TSB (CASO) broth,
Lander transport medium, Mineral glutamate broth, Enriched
broth, Cooked meat medium, Mueller - Hinton broth, mTSB
with novobiocin, BRILA broth, Lauryl sulphate + NaCl, Brucella broth, PRDB broth, Rhamnose broth, TSYE broth, Middlebrook 7H9 broth, TSB + 15% glycerol.

24 L

Magnesium sulphate solution

5L

1M glucose solution

5L

Table 2. Share of specific culture media in total
amounts produced in 2014
Culture media for Salmonella spp. (BPW,
XLD, Rambach, RVS, MKTTBn, etc.)

42%

Culture media for Listeria spp. (Fraser, ALOA, Oxford, etc.)

10%

Esculin – blood agar (EBA)

8%

Culture media for Campylobacter spp. (Bolton, mCCDA, etc.)

7%

Culture media for Brucella spp. (Farrell, Brucella, PIA i dr.)

6%

PCA (total number of microorganisms)

4%

Culture media for yeasts and moulds
(DRBC, DG18, Sabouraud)

2%

Diluent for bacteria and moulds

2%

Culture media for Enterobacteriaceae
spp. (VRBD, TSI, etc.)

2%

Culture media for Clostridia spp. (TSC, etc.)

2%
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Accreditation
As the Laboratory is designed to provide support to the accredited
laboratories of the Institute, it operates in compliance with all applicable general and internal operating procedures of the Institute.
By keeping of records and documents required by the Management System, the traceability is ensured as required for the procurement and preparation of culture media, sterilization, as well as
maintenance and calibration of the Laboratory equipment.

In cooperation with the accredited laboratories, the Laboratory
introduces the required changes and novelties related to the Management System. The Laboratory is also subject to regular annual
audits by internal and external auditors.

Scientific research activities
The Laboratory Manager is attending a doctoral course of studies
in veterinary science at the Faculty of Veterinary Medicine of the
University of Zagreb.

Laboratory employees:
Maja Stepanić, DVM, Laboratory Manager
Damir Leskovec, DVM, Deputy Manager
Tomislav Dvorneković, technical associate
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Marijana Galeković, technical associate
Mira Pirša, washing facility employee
Đurđa Mikec, washing facility employee
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Department
for Virology
(Z-III)
The primary activity of the Department for Virology is laboratory
and field diagnostics of viral infectious diseases in domestic
animals and wild game, as set out in the annual decrees of
the Directorate for Veterinary Services, as well as diagnostics of
diseases listed in the International Code list harmonized with the
standards of the International Office for Epizootics (OIE).

Tomislav Bedeković, PhD, DVM,

Department Head
e-mail: bedekovic@veinst.hr

Starting from 2014, our scientific research activities have been
expanded to the veterinary regenerative medicine including the
use of stem cells in treatment of dogs.

Z-III-1 Laboratory for Diagnostics of Classical
Swine Fever, Molecular Virology and Genetics
The Laboratory is the National Reference Laboratory for classical swine fever (CSF) and African swine fewer (ASF) and the
official laboratory for serological and molecular diagnostics of
bovine viral diarrhoea (BVD), molecular diagnostics of enzootic
bovine leucosis (EBL), molecular diagnostics of infectious bovine rhinotracheitis (IBR) and molecular diagnostics of Aujeszky’s
disease (AD). The primary activity of the Laboratory is the diagnostics of classical swine fever and African swine fever. In 2008,
the Laboratory accredited two diagnostic methods and in 2009, it
accredited one diagnostic method.

Laboratory Manager: Lorena Jemeršić, PhD, DVM, Assistant Professor
Z-III-2 Laboratory for Rabies and General Virology
The Laboratory is the National Reference Laboratory for Rabies
in the Republic of Croatia. Its primary activity is the etiological

The Department of Virology consists of three accredited laboratories which are, based on Decision of the Ministry of
Agriculture, Fisheries and Rural Development – Directorate for
Veterinary Services of 1 October 2011, designated the National Reference Laboratories for diagnostics of specific viral
diseases.

Another important activity is the scientific research of the
Department, directly related to the routine diagnostics of viral
infectious diseases and aimed to find the programs for their
control. For that purpose, the Department uses state-of-the-art
molecular methods and conducts routine analyses of specific
virus genome sequences (phylogenetic analysis) and whole
genome sequencing of some viruses.

diagnostics of rabies and control of immunity to rabies after vaccination. Since 2011, the Laboratory has been participating in the
EU pre-accession project for the control and eradication of rabies
in Croatia. In the course of 2014, the pre-accession project was
successfully completed and the rabies eradication program was
continued with the aid from the EU Veterinary Fund. In 2008, the
Laboratory accredited one diagnostic method in the field of etiological diagnostics. In the course of 2013, the Laboratory accredited
a diagnostic method in the field of detection of specific antibodies
for rabies virus. Also, in 2013, the Laboratory was listed by the
European Commission as EU accredited laboratory for serological
test of blood serums of dogs, cats and domestic ferrets on presence of specific antibodies for rabies virus. In 2013, the Laboratory
was also designated the official laboratory in the field of diagnostics of Schmallenberg virus infection.

Laboratory Manager: Tomislav Bedeković, PhD, DVM
Z-III-3 Laboratory for Serological Diagnostics of
Viral Diseases
The Laboratory is the National Reference Laboratory for foot-andmouth disease (FMD) and swine vesicular disease (SVD) in Croatia and the official laboratory for serological diagnostics of caprine
arthritis-encephalitis virus (CAEV), Aujeszky’s disease (AD), enzootic bovine leucosis (EBL) and infectious bovine rhinotracheitis
(IBR). The primary activity of the Laboratory is serological diagnostics of infectious diseases of viral aetiology in domestic animals
and wild game. In 2009 and in 2011 respectively, the Laboratory
accredited two diagnostic methods.

Laboratory Manager: Besi Roić, PhD, DVM
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Laboratory for Diagnostics of
Classical Swine Fever, Molecular
Virology and Genetics (Z-III-1)
scription polymerase chain reaction or RT-PCR, nested PCR
and quantitative polymerase chain reaction or QRT-PCR);
➜

Research and detection of viral zoonoses agents in domestic
animals and wild game;

➜

Participation in laboratory implementation of measures from
the Decree for each year, primarily in detection of viral genomes in the samples of tissue, blood or secretion, as confirmatory methods of various animal viral infections with type
determination of virus isolates and phylogenetic analysis by
determination of nucleotide genome sequences (sequencing).

In addition to CSF and ASF diagnostics method, for the requirements of routine diagnostics the Laboratory has optimized and/or
validated methods for diagnostics of other viral infections. Most
frequently applied are methods for detection of:
➜

porcine circovirus infections or PCV2,

Lorena Jemeršić, PhD, DVM, Assistant Professor,

➜

other pestivirus infections,

Laboratory Manager

➜

porcine reproductive and respiratory syndrome (PRRS) virus,

e-mail: jemersic@veinst.hr

➜

atrovirus infections and detection of other food contaminates
of animal origin and water,

➜

hepatitis E virus or HEV.

T

Other
he Laboratory for Diagnostics of Classical Swine Fever, Molecular Virology and Genetics form an integral part of the Department for Virology of the Croatian Veterinary Institute (CVI).

Basic activities of the Laboratory are:
➜

➜

➜

➜

Diagnostics of classic swine fever (CSF), implementation of
CSF controls in domestic swine and wild boar in accordance
with the methods recommended in the Ordinance on Diagnostic Terms of Reference for CSF (Official Journal NN 16/2005);
Diagnostics of African swine fever (ASF), implementation of
ASF controls in domestic swine and wild boar in accordance
with the methods recommended in the Ordinance on Diagnostic Terms of Reference for ASF (Official Journal NN 41/2007);

In addition to its regular activities, the Laboratory is actively involved in the program of postgraduate studies in Molecular Virology and in Work in Microbiological Laboratory, and in extramural
undergraduate courses at the Faculty of Veterinary Medicine of
the University of Zagreb.
In addition to the Laboratory Manager, there are three other PhDs
at the Laboratory: Tomislav Keros, PhD, DVM; Jelena Prpić, PhD,
Mag.Mol.Biol. and Dragan Brnić, PhD, DVM, as well as two technical associates, Ivana Prajdić and Marija Prugovečki.
The Laboratory experts have been regularly cooperating with experts from other Croatian and international research and professional institutions.

Molecular diagnostics of infectious bovine rhinotracheitis
(IBR)/infectious pustular vulvovaginitis (IPV); bovine viral
diarrhoea (BVD)/bovine mucosal disease (BMD), bovine
leucosis and Aujeszky’s disease;

Optimisation/validation of new
methods and/or procedures in 2014

Diagnostics of other viral animal infections by use of molecular methods (polymerase chain reaction or PCR, reverse tran-

In 2014, six new methods were optimized and validated for use in
our routine operations.

Department for Virology (Z-III)

Department for Virology (Z-III)

Table 1. Tabular presentation of the Laboratory tests in 2014
METHODS:
ELISA antigen

ELISA antibodies

PCR

Real-time PCR

VNT/VI

Total

1. Classical swine fever (CSF)
Domestic swine

83

8 254

//

261

44

8 642

Wild boar

5

9 578

//

6 403

16

16 002

TOTAL CVI

88

17 832

//

6 664

60

24 644

Vinkovci and Križevci
Branches:

//

20 881 + 330
= 21 211

TOTAL

45 855

39 043

2. African swine fever (ASF)
Domestic swine

//

4

60

4

//

68

Wild boar

//

276

4

1

//

281

TOTAL

//

280

64

5

//

349

//

//

342

//

541

//

56

//

1

//

219

3. Aujeszky’s disease
Domestic swine

//

//

154

266

342

4. Bovine viral diarrhoea/Bovine mucosal disease (BVDV)
Bovine

121

//

5. Infectious bovine rhinotracheitis (IBR)
Bovine

//

//

56

//

6. Porcine circovirus type 2 (PCV2)
Swine

//

//

Swine

//

//

1

//

7. Porcine reproductive respiratory syndrome (PRRS)
219

//

9. Enzootic bovine leucosis (EBL)
Human

//

//

//

17

//

17

Domestic swine

//

//

//

103

//

103

Wild boar

//

//

//

77

//

77

Total

//

//

//

197

//

197

10. Sequencing
44
TOTAL

242

39 589

1. Immunoperoxidase assay for detection of antibodies for ASF
virus
2. Immunofluorescence assay for isolation of CSF virus on cell
culture
3. Real-time PCR for detection of EBL virus
4. Real-time PCR and conventional PCR for detection of caprine
arthritis and encephalitis
5. Real-time RT-PCR for detection of hepatitis E virus
6. Synthesis and implementation of RNA standard in quantification of hepatitis E virus.

847

44
6866

60

47 604

Accredited methods and
participation in inter-laboratory tests
The Laboratory is accredited according to the quality system and
standard HRN EN ISO/IEC 17025:2007. Based on the decision of
the Ministry of Agriculture – Directorate for Veterinary Services,
the Laboratory is designated the National Reference Laboratory
of the Republic of Croatia for the diagnostics of Classical Swine
Fever (CSF) and African Swine Fever (ASF).
The Laboratory has accredited the following methods:
➜

Detection of specific antibodies for CSF virus SOP-Z-III-1-03,
Rev 06 (since 11 June 2011), OIE Manual of diagnostics tests
and vaccines for terrestrial animals. 6th edition, 2008. Chapter
2.8.3. Classical swine fever
Annual report, 2014
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➜

➜
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Detection of CSF virus antigens SOP-Z-III-1-04, Rev 05 (since
11 May 2011), OIE Manual of diagnostics tests and vaccines
for terrestrial animals. 6th edition, 2008. Chapter 2.8.3. Classical swine fever
Detection of specific antibodies for ASF virus SOP Z-III-1-46,
Rev 00 (since 5 February 2010) OIE Manual of diagnostics tests and vaccines for terrestrial animals. 6th edition, 2008. Chapter 2.8.1. African swine fever

Also, based on the Ministry of Agriculture Decision of 15 July 2011
(Reg. No.: 525-06-3-0583/11-35), the Laboratory is designated the
Croatian official laboratory for detection of Aujeszky’s disease,
infectious bovine rhinotracheitis/bovine pustular vulvovaginitis
(IBR/PV), enzootic bovine leucosis (EBL) and bovine viral diarrhoea virus/bovine mucosal disease (BVDV) by use of molecular
methods.

Participation in international
inter-laboratory tests in 2014
In order to ensure the quality and permanent improvement of its
operations, as from 1999, the Laboratory has been participating in
the international inter-laboratory test for CSF, organized by the EU
Reference Laboratory for Diagnostics of CSF in Hannover. Since
2010, it has also been successful in the international inter-laboratory test organized by the EU Reference Laboratory for Diagnostics
of ASF in Madrid. The results of the most recent tests were discussed at the meeting of the managers of National Laboratories for
CSF and ASF held in June in Brussels.

Classical Swine Fever
The inter-laboratory testing in late 2013 confirmed the successful
performance of the tests.
In 2014, we received 22 samples of lyophilised swine serums,
which were tested by the following methods:
Department for Virology (Z-III)

➜

Enzyme immunoassay for detection of antibodies for CSF virus (two protocols);

➜

Enzyme immunoassay for detection of antigen of CSF virus;

➜

Standard PCR for detection of pan-pesti region of virus genome (detection of all pestiviruses);

➜

Three quantitative real-time PCR protocols (QRT-PCR);

➜

Isolation of virus on SK-6 cell culture;

➜

Virus neutralization test by use of reference virus Alfort 187
and PK-15 cell culture;

➜

Virus neutralization test by use of virus genotype 2.3 (our isolate) and PK-15 cell culture;

➜

Immunofluorescence test;

Department for Virology (Z-III)

➜

Enzyme immunoassay for detection of bovine viral diarrhoea/
bovine mucosal disease;

Education and travels

➜

Enzyme immunoassay for detection of antibodies for bovine
viral diarrhoea/bovine mucosal disease; and

Participation in workshops:

➜

Sequencing of individual isolates for confirmation of results.

The test results were sent to the EU Reference Laboratory in Hannover on 17 December 2014. The assessment of the results is expected in April or May 2015.

African Swine Fever
The inter-laboratory test in late 2013 confirmed the successful performance of the tests.
In November 2014, we received 14 samples of lyophilised serums
and 8 samples of lyophilised swine tissue for an inter-laboratory
test organized by the EU Reference Laboratory for ASF in Madrid,
which were tested by the following methods:
➜

Enzyme immunoassay for detection of antibodies for ASF virus;

➜

Enzyme immunoassay for detection of antigen of ASF virus;

➜

Standard PCR for detection of sequence within the genome of
ASF virus;

➜

Quantitative real-time PCR (QRT-PCR); and

➜

Immunoperoxidase assay as a confirmatory serological test.

➜

Dragan Brnić, PhD, DVM:
–– Real time diagnostics and surveillance of fish diseases, Copenhagen, Denmark, 15-17 September 2014

Congresses and conferences:
➜

Lorena Jemeršić:

–– Meeting of Managers of NRL for CSF and ASF in Madrid,
1-4 June 2014
–– Open Session of the European Commission for the Control of Foot-and-Mouth Disease: Where science and policy
meet: FMD RISK MANAGEMENT in a world of changing
disease landscapes 29-30 September 2014
➜ Tomislav Keros:
–– 11th European Wildlife Disease Association Conference
(EWDA), Edinburgh, United Kingdom, 25-30 August 2014
–– 12th Consultation with International Participation: Health
Protection, Selection and Reproduction of Swine, Požarevac, Serbia, 17-19 October 2014
➜ Dragan Brnić:
–– Meeting of NRLs in Madrid, 1-4 June 2014
–– 11th European Wildlife Disease Association Conference
(EWDA), Edinburgh, United Kingdom, 25-30 August 2014
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Laboratory employees:
Lorena Jemeršić, PhD, VMD, Assistant Professor, Laboratory Manager
Tomislav Keros, PhD, DVM, Deputy Manager
Jelena Prpić, PhD, Eng.Mol.Biol, senior research assistant

Department for Virology (Z-III)

Dragan Brnić, PhD, DVM, senior research assistant
Ivana Prajdić, technical associate
Marija Prugovečki, technical associate

Department for Virology (Z-III)

Laboratory for Rabies and
General Virology (Z-III-2)
culture, Fisheries and Rural Development of 1 October 2011, the
Laboratory was appointed the National Reference Laboratory for
Rabies.
In 2013, the Laboratory accredited another diagnostic method in
the rabies diagnostics. “Fluorescent Antibody Virus Neutralisation (FAVN) for detection of rabies virus antibodies”. Based on the
EU Commission decision, since 1 June 2013, the Laboratory has
been designated for detection of specific antibodies for rabies virus by FAVN method in blood serum samples of dogs, cats and
domestic ferrets.

Tomislav Bedeković, PhD, DVM,

Laboratory Manager
e-mail: bedekovic@veinst.hr

T

he Laboratory for Rabies and General Virology is a part of the
Department for Virology of the Croatian Veterinary Institute.
It separated and became an independent laboratory on 1 June
2006.
The primary activity of the Laboratory is etiological diagnostics
of rabies in domestic animals and wild game, as well as serological testing of the blood samples of foxes, dogs, cats and domestic
ferrets on presence of specific antibodies for rabies virus.
Etiological diagnostics of rabies is conducted by direct immunofluorescence antibody test (FAT) as a golden standard, by molecular techniques (RT-PCR and QRT-PCR) and by virus isolation on
line cell culture (rapid tissue culture infection test - RTCIT).

In blood serum tests aimed to check the immunity in domestic animals and wild game (foxes) after the vaccination, enzyme immunoassay (ELISA) is applied as well as Fluorescent Antibody Virus
Neutralisation (FAVN).
In mid-2008, the Laboratory started the implementation of a quality
system based on standard HRN EN ISO/EC 17025. In November
2008, auditors of the Croatian Accreditation Agency (CAA) accredited the diagnostic method “Immunofluorescence test for detection of rabies virus”. In late 2011, the method was successfully
reaccredited. Based on the Decision issued by the Ministry of Agri-

Starting from 2011, the Laboratory has been actively involved in
the EU pre-accession project IPA 2008 “Testing of dead or hunted
animals”. In addition to determination of virus presence by direct
immunofluorescence and determination of age, the main task of
the Laboratory within the scope of the Project is to monitor the
performance of the fox vaccination program by testing the bones of the hunted foxes on presence of specific antibodies. With
assistance of already mentioned projects, in 2014 the Laboratory
purchased a significant quantity of new equipment (a sequencer, a
flow cytometer, 5 vehicles, and 5 cooling chambers). Notwithstanding the fact the IPA Projects were completed in 2014, the rabies
eradication program continued within the scope of the National
Program, with the co-financing from the EU Veterinary Fund. The
success of the program is best witnessed by the fact that rabies in
a fox was recorded in only one positive case in 2014. In order to
gain knowledge on the epidemiological status of rabies in bats in
Croatia, the Laboratory proposed a project under the name “Active
surveillance of rabies in bats – a significant factor for evaluation of
the future threat” within the scope of invitation for establishing of
research projects of the Croatian Science Foundation.
In 2013, the Laboratory was appointed by the Ministry of Agriculture the official laboratory for diagnostics of Schmallenberg virus
infection by RT-PCR method. In addition to rabies diagnostics and
Schmallenberg virus, the Laboratory also conducts the etiological
diagnostics of other viral diseases: bovine parainfluenza, respiratory syncytial virus infection, bovine coronaviruses and rotaviruses, sheep-pox virus, contagious ecthyma in sheep, myxomatosis,
rabbit haemorrhagic disease, European brown hare syndrome, as
well as infectious canine herpesvirus in dogs. In addition to etiological diagnosis for canine herpesvirus infections, specific antibodies are determined by means of virus neutralization assay. In 2014,
the Laboratory determined the presence of specific antibodies for
canine herpesvirus which is actually the first evidence of the presence of such infection in Croatia.
In addition to the diagnostics, a significant part of the Laboratory
activities is production and storage of various line cell cultures,
intended primarily for isolation and multiplication of various field
and reference virus strains and for diagnostic tests.
Annual report, 2014
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In 2014, the Laboratory activities were expanded and the work
started on canine stem cells for the creation of a stem cell bank.
In that regard, a project was reported under the title “Incentive for
scientific excellence through the establishing of a mesenchymal
stem cell bank (MSCB)” within the scope of invitation for the “Human Resources Development 2007 – 2013” operating program.
Our experts organize and conduct inter-laboratory tests in rabies diagnostics for experts from the Branch Veterinary Institutes.
They also nurture a permanent cooperation with our colleagues
from Croatian and international scientific research institutions.
When required, they also hold lectures concerning rabies to medical students within the scope of the postgraduate course of studies
at the Faculty of Medicine in Zagreb.
As regards rabies, the Laboratory has been working in close cooperation with the Directorate for Veterinary Services, regional
veterinary inspections, hunting associations and public health institutes of the Republic of Croatia, particularly experts from the
Reference Centre for Rabies of the Croatian Ministry of Health at
the Public Health Institute Dr. Andrija Štampar in Zagreb.

Laboratory activities in 2014
Etiological diagnostics of rabies
In 2014, the Laboratory tested total 1,546 wild game and domestic
animals on rabies by direct immunofluorescence method. Most
analysed samples were foxes (794), out of which only one was
positive.

Immunity control after vaccination
In the course of 2014, the Laboratory tested total 158 samples on
the presence of specific antibodies for rabies by the use of virus
neutralisation test (FAVN). Out of the total number of samples,
there were 149 dogs and 9 cats.

Participation in the monitoring of performance
of fox vaccination programs
Table 1. Samples analysed in 2014 by specific methods within the scope of the fox vaccination
performance monitoring program
FAT

ELISA

FAVN

Old-age

Oxytetracycli

2 427

471

2 161

2 053

2 329

Table 2. Diagnostics of other infectious diseases
Disease (agent)
Infectious canine herpesvirus

Etiological
diagnosis

Serological
diagnosis

4

6

Bovine parainfluenza

45

Schmallenberg virus

185

Bovine rotavirus

5

Bovine coronavirus

18

Respiratory syncytial virus infection

45

Contagious echtyma in sheep

20

Rabbit haemorrhagic disease

2

Infectious bovine coryza

2

Feline coronavirus

9

International scientific research
cooperation
In 2014, the Laboratory continued the participation in the joint research with the OIE Reference Laboratory for Rabies in Germany
concerning the applicability of oral vaccination on small Indian
mongooses (Herpestes auropunctatus).
Department for Virology (Z-III)
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Participation in inter-laboratory tests
In 2014, the Laboratory participated in inter-laboratory tests in the
field of rabies diagnostics. As for rabies diagnostics, the Laboratory participated in two inter-laboratory tests with the EU Reference Laboratory for Rabies in France, with total four methods:
immunofluorescence test for detection of rabies, virus neutralisation test for detection of specific antibodies on rabies, detection
of rabies by reverse transcription polymerase chain reaction (RTPCR) and isolation of rabies virus on line cell culture.

Accreditation
In 2014, the Laboratory was not subject to audit by the Croatian
Accreditation Agency.

Personnel education, training
courses and travels
➜

1-5 September 2014 - Ivana Šimić, DVM, attended the training
course on flow cytometry “Flocyte Regional Training Program
– Flow Cytometry Course” in Zagreb

➜

3-13 November 2014 - Ivana Šimić, DVM stayed in Rijeka, in the
proteomics centre.

Research activities (national
projects)
Ivana Lojkić, PhD
Project title:
1. Application of genetic analyses in veterinary medicine
2. Immunosuppressive and intestinal poultry viruses in Croatia

Nina Lemo, DVM
Project title:
1. Application of genetic analyses in veterinary medicine

Laboratory employees:
Tomislav Bedeković, PhD, DVM, Laboratory Manager
Ivana Lojkić, PhD, Mag.Tech.Biol. Deputy Manager
Nina Lemo, DVM, junior researcher

Ivana Šimić, DVM, expert associate
Ines Ugrin, technical associate
Mirjana Frljužec, Dipl. Eng. Agr., technical associate
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Laboratory for Serological
Diagnostics of Viral Diseases (Z-III-3)
annual conferences of national and EU reference laboratories for
these diseases.
In 2009, the Laboratory implemented a quality system according to
standard HRN ISO/IEC 17025 and accredited two methods for diagnostics of foot-and-mouth disease and swine vesicular disease:
namely enzyme immunoassay (ELISA) for detection of antibodies
for foot-and-mouth disease virus and enzyme immunoassay (ELISA) for detection of antibodies for swine vesicular disease virus.
In 2011, the Croatian Accreditation Agency (CAA) positively evaluated two Laboratory methods for diagnostics of enzootic bovine
leucosis (EBL). Based on a Decision issued by the Ministry of Agriculture, Fisheries and Rural Development – Directorate for Veterinary Services of 1 October 2011, the Laboratory is recognized as
the National Reference Laboratory for serological diagnostics of
the foregoing diseases.

Besi Roić, PhD, DVM,

Laboratory Manager
e-mail: roic@veinst.hr

L

aboratory for Serological Diagnostics of Viral Diseases, as an
integral part of the Department for Virology of the Croatian
Veterinary Institute, is the pivotal laboratory for the serological diagnostics of most important viral diseases in domestic animals and wild game in the Republic of Croatia. The Laboratory
conducts the diagnostics of numerous viral diseases by enzyme
immunoassays (ELISA), by detection of antibodies as well as by
detection of virus glycoprotein.
Within the framework of the annual “Decree on Measures for the
Protection of Animals from Infectious and Parasitic Diseases and
their Financing” issued by the Ministry of Agriculture, the Laboratory is in charge of serological diagnostics of enzootic bovine
leucosis (EBL), infectious bovine rhinotracheitis (IBR), Aujeszky’s
disease (AD), foot-and-mouth disease (FMD) and swine vesicular
disease (SVD). In addition to these diseases, the Laboratory has
also been participating in the implementation of the program of
veterinary control of domestic animals in compliance with the
Croatian Act on Veterinary Services and Decree on Measures for
the Protection of Animals from Infectious and Parasitic Diseases
and in diagnostics of infectious diseases of viral aetiology in domestic animals and wild game, listed by the International Office for
Epizootics (OIE).
As regards the diagnostics of foot-and-mouth disease and swine
vesicular disease, since 2008 the Laboratory has been participating in inter-laboratory tests organized by WRL/EU Reference Laboratory, The Pirbright Institute, UK, and has had an active role in
Department for Virology (Z-III)

In addition to its daily activities, the Laboratory has been involved
in projects conducted by the Ministry of Science, Education and
Sports. Its research contributions are reflected in the publication
of papers in domestic and international scientific journals as well
as in active participation in domestic and international conferences. Our experts have been regularly cooperating with similar
laboratories and institutions from domestic and international scientific research institutions. The Laboratory has been organising
training courses and tests for doctors of veterinary medicine from
the branch institutes of the Croatian Veterinary Institute. The Laboratory also organises national tests for the branches of the Croatian Veterinary Institute involved in the detection of antibodies for
EBL virus and FMD virus by enzyme immunoassay.
The Laboratory has 6 employees, among which one PhD in Biomedicine and Health, one senior expert associate, one expert associate and three technical associates.

Department for Virology (Z-III)

Table 1. Diagnostics of viral diseases
Serologic methods for diagnostics of viral diseases
Infectious bovine rhinotracheitis (IBR)

Aujeszky’s disease (AD)

Detection of specific antibodies for glycoprotein gE
of IBR virus by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for glycoprotein gB of
AD virus by enzyme immunoassay (Ab ELISA)

Bovine parainfluenza 3 (PI-3)

Detection of specific antibodies for glycoprotein gpI of
AD virus by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for PI-3 virus
by enzyme immunoassay ELISA (Ab ELISA)

Porcine respiratory coronavirus (PRCV)

Respiratory syncytial virus (RSV)

Detection of specific antibodies for PRC virus by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for RSV
by enzyme immunoassay (Ab ELISA)

Blue Tongue disease (BTD)

Enzootic bovine leucosis (EBL)

Caprine arthritis encephalitis virus (CAEV)

Detection of specific antibodies for EBL virus by
enzyme immunoassay (Ab ELISA -Screening) - blood*

Detection of specific antibodies for CAEV by enzyme
immunoassay (Ab ELISA -Screening)

Detection of specific antibodies for EBL virus by enzyme
immunoassay (Ab ELISA -Confirmation) - blood*

Detection of specific antibodies for CAEV by enzyme
immunoassay (Ab ELISA -Confirmation)

Detection of specific antibodies for EBL
virus by enzyme immunoassay (Ab ELISA –
Screening and Confirmation) – milk

Schmallenberg virus (SBV)

Porcine parvovirus infection (PPV)
Detection of specific antibodies for PPV by
enzyme immunoassay (Ab ELISA)
Detection of viral antigen of PVV by
enzyme immunoassay (Ag ELISA)

Detection of specific antibodies for BTD virus by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for SBV by enzyme immunoassay (Ab ELISA -Screening)
Detection of specific antibodies for SBV by enzyme
immunoassay (Ab ELISA -Confirmation)
Swine vesicular disease (SVD)
Detection of specific antibodies for SVD virus by enzyme immunoassay (Ab ELISA)
Detection of virus genome by reverse transcription polymerase chain reaction (RT-PCR)

Porcine reproductive and respiratory syndrome (PRRS) Foot-and-mouth disease (FMD)
Detection of specific antibodies for NS protein of FMD
Detection of specific antibodies for PRRS virus
virus by enzyme immunoassay (Ab ELISA)
by enzyme immunoassay (Ab ELISA-DR)
Porcine circovirus infection type 2 (PCV2)
Detection of specific antibodies for PCV2
by enzyme immunoassay (Ab ELISA)
Swine influenza (SI)
Detection of specific antibodies for H1N1 virus
by enzyme immunoassay (Ab ELISA)
Detection of specific antibodies for H3N2 virus
by enzyme immunoassay (Ab ELISA)
Transmissive gastroenteritis in swine (TGE)
Detection of specific antibodies for TGE virus
by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for FMD virus type
O by enzyme immunoassay (Ab ELISA)
Detection of specific antibodies for FMD virus type
A by enzyme immunoassay (Ab ELISA)
Detection of specific antibodies for FMD virus type
Asia1 by enzyme immunoassay (Ab ELISA)
Detection of specific antibodies for FMD serotypes O, A, C,Asia1 and SAT2 by
enzyme immunoassay (Ab ELISA) LIQUID PHASE BLOCKING IMMUNOASSAY (LPBE)
Detection of specific antibodies for FMD serotypes O, A, C, Asia1and
SAT2 by enzyme immunoassay (Ag ELISA) INDIRECT SANDWICH
ENZYME-LINKED IMMUNOSORBENT ASSAY (AG IS ELISA)
Quantitative test and detection of genome of FMD virus (Real-time PCR)

Laboratory activities in 2014
In 2014, the Laboratory received 75,312 animal samples. The samples were tested by one or several serological methods, with total
83,590 tests.

Development of new methods and
method validation
In 2014, in addition to the existing 0, A, C and Asia1 serotypes, the
Laboratory implemented also SAT2 serotype of the foot-and-mouth disease virus for diagnostics of foot-and-mouth disease (FMD):

Table 2. Total number of tested samples and total
number of tests in 2014
Tests performed based on
Ministry of Agriculture order
Veterinary inspection
Border inspection of imported animals
Total samples analysed
and tests performed

Annual report, 2014

Number of
samples

Number
of tests

95 822

100 708

2 302

3 148

6

10

98 130

103 866
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Table 3. Number of tests on animal blood and
milk serum samples based on:
Orders from the Ministry of Agriculture
Disease

Table 5. Border inspection of imported animals
Disease

Number of tests performed

Enzootic bovine leucosis (EBL)

61 929

Infectious bovine rhinotracheitis (IBR)

5 449

Aujeszky’s disease (AD)

33 048

Schmallenberg virus (SBV)

3

Blue Tongue disease (BTD)

29

Foot and mouth disease (FMD)

150

Swine vesicular disease (SVD)

100

Total tests performed

100 708

Table 4. Veterinary inspections
Disease

Number of tests performed

Porcine reproductive and respiratory syndrome (PRRS)

597

Porcine circovirus infection (PCV2)

21

Porcine parvovirus (PPV)

16

Bovine parainfluenza (PI-3)

4

Bovine respiratory syncytial virus (BRSV)

36

Caprine arthritis encephalitis virus (CAEV)

2 474

Total analysed

3 148

➜

➜

Enzyme immunoassay for detection of antibodies for FMDV
(Ab ELISA): Liquid Phase Blocking Immunoassay for detection of antibodies for FMDV (LPBE ELISA)
Enzyme immunoassay for detection of antibodies for FMDV
(Ag ELISA): Indirect sandwich enzyme-linked immunosorbent
assay for detection of antigens of FMDV (Ag ELISA)

Organised by

Program title

Number of tests performed

Aujeszky’s disease (AD)

1

Enzootic bovine leucosis (EBL)

1

Infectious bovine rhinotracheitis(IBR)
Total analysed

8
10

The purpose of the introduction of another serotype was to improve the quality of the analysis and test results.

Participation in inter-laboratory
proficiency tests in 2014
Foot-and-mouth disease and swine vesicular
disease
For quality assurance and constant improvement of our activities,
the Laboratory has been participating on annual level in the interlaboratory testing („Proficiency Ring Trial“) for foot-and-mouth
disease and swine vesicular disease since 2008, organized by the
Reference Laboratory in the UK - WRL/EU/OIE The Pirbright Institute.
The Laboratory experts have had an active role (as lecturers) in
the annual conference of the National Laboratories for Diagnostics
of FMD and SVD, and also regularly attending the workshops organized by EU and FAO.
Samples for “Foot-and-mouth disease (FMD) and Swine Vesicular
Disease (SVD) Combined Proficiency Studies 2014” were received
in August 2014. The results will be known in the course of 2015.
The Laboratory participated with the test methods mentioned below:

Number of methods used in the test
1. Enzyme immunoassay for detection of antibodies for FMD virus PrioCHECK FMDV NS
2. Enzyme immunoassay for detection of antibodies for FMD virus type O-PrioCHECK FMDV Type O
3. Enzyme immunoassay for detection of antibodies for FMD virus type A-PrioCHECK FMDV Type A

European
Community
Reference
Laboratories for
FMD and SVD; FAO
World Reference
Laboratory
(WRL) for FMD,
The Pirbright
Institute, UK

Foot-and-Mouth
Disease (FMD)
and Swine
Vesicular
Disease (SVD)
Combined
Proficiency
Studies 2014

4. Enzyme immunoassay for detection of antibodies for FMD
virus typeAsia1-PrioCHECK FMDV Type Asia1
5. Enzyme immunoassay for detection of antibodies for swine
vesicular disease virus PrioCHECK SVDV Ab
6. Enzyme immunoassay for detection of antibodies for FMD virus serotypes O,A,C, Asia 1and
SAT2 – Liquid Phase Blocking Immunoassay for detection of antibodies for FMDV (LPBE ELISA)
7. Enzyme immunoassay for detection of antibodies for FMD virus serotypes O,A,C,Asia 1and SAT2 –
Indirect sandwich enzyme-linked immunosorbent assay for detection of antigens of FMDV (Ag ELISA)
8. Real time reverse transcription polymerase chain reaction (Real Time PCR)
method for determination of virus genome of foot-and-mouth disease
9. Real time reverse transcription polymerase chain reaction (Real Time PCR)
method for determination of virus genome of swine vesicular disease

Department for Virology (Z-III)

Department for Virology (Z-III)

Enzootic bovine leucosis
In 2014, the Laboratory participated in the inter-laboratory test on
enzootic bovine leucosis (EBL), being serological ELISA method.
The testing is organized by the Reference Laboratory for Diagnostics of EBL - National Veterinary Research Institute, Pulawy, Poland. The testing was successfully performed by use of both methods (100% compliance with CRL results).

Organised by

OIE Reference
Laboratory for
Enzootic Bovine
Leucosis; National
Veterinary
Research Institute,
Pulawy, Poland

Program title

Proficiency test
on enzootic
bovine leucosis
by ELISA 2014

4. Enzyme immunoassay for detection of antibodies for enzootic
bovine leucosis virus Svanovir BLV gp 51-Ab-Confirmation (ZIII-3 SOP 22)
All the Laboratory employees participate in the direct implementation of one or several accredited methods.

Purchase of new equipment

Number of methods used in
the test

In February 2014, a new automated device for enzyme immunoassays (ThunderBolt, Gold Standard Diagnostic, USA) was purchased.

1. Enzyme immunoassay
for detection of
antibodies for EBL
virus Svanovir BLV
gp51-Ab, Screening

Training of experts of diagnostic
laboratories of the CVI branches

2. Enzyme immunoassay
for detection of
antibodies for EBL
virus Svanovir BLV
gp51-Ab, Confirmation

Accredited methods
The Laboratory for Serological Diagnostics of Viral Diseases has 4
accredited methods:
1. Enzyme immunoassay for detection of antibodies for foot-andmouth disease virus (PrioCHECK FMDV NS, Prionics Z-III3-SOP 17)
2. Enzyme immunoassay for detection of antibodies for swine
vesicular disease virus (PrioCHECK SVDV Ab, Prionics, Z-III3-SOP 18)
3. Enzyme immunoassay for detection of antibodies for enzootic
bovine leucosis virus Svanovir BLV gp 51-Ab-Screening (Z-III-3
SOP 21)

The Laboratory organizes training courses and/or national tests for
the CVI branches on its own.
In 2014, an inter-laboratory testing in the introduction of serological diagnostics of foot and mouth disease by enzyme immunoassay
for NS proteins of FMD virus was organized for employees of the
Branch Veterinary Institute Vinkovci – Laboratory for Diagnostics.
In the course of 2014, also an inter-laboratory test was organized
for employees of the Branch Veterinary Institutes Križevci, Split
and Rijeka related to diagnostics of enzootic bovine leucosis
(enzyme immunoassay for detection of antibodies for EBL virus –
SVANOVIR BLVgp51 – Ab Screening).

Participation in congresses and
personnel education
➜

Besi Roić
–– Real-Time Training Course NTC16, Nakuru, Kenya, 3-8
March 2014
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–– Workshop “FMD contingency planning for National Reference Laboratories”, Kraljevo, Serbia, 8-10 April 2014
–– Combined annual meeting of EU National Swine vesicular
disease (SVD) and Foot-and mouth disease laboratories
for 2013, Woking, Pirbright, United Kingdom, 7-8 May 2014
–– Open session of the EuFMD standing technical committee
2014, Cavtat, Croatia, 29-31 October 2014
➜ Andreja Jungić

–– Combined annual meeting of EU National Swine vesicular
disease (SVD) and Foot-and mouth disease laboratories
for 2013, Woking, Pirbright, United Kingdom, 7-8 May 2014
➜ Ivana Pišćak
–– Training program on FMD diagnosis based on immunoassays for antigen and antibodies detection IZSLER, Brescia, Italy, 17-21 November 2014

–– Workshop „FMD contingency planning for National Reference Laboratories“, Kraljevo, Serbia, 8-10 April 2014

Laboratory employees:
Besi Roić, PhD, DVM,
Laboratory Manager
Andreja Jungić, DVM,
senior expert associate,
Deputy Manager
Anđelka Borošak,
independent technical associate
Ada Mikulec, technical associate
Ivana Pišćak, technical associate
Viktorija Mačković, DVM,
expert associate

Department for Virology (Z-III)

Department for Pathological Morphology (Z-IV)

Department for
Pathological
Morphology
(Z-IV)
Dražen Oraić, PhD, DVM,

Department Head
e-mail: oraic@veinst.hr

The Department for Pathological Morphology is divided into three
laboratories: Laboratory for General Pathology, Laboratory for
Transmissive Spongiform Encephalopathy and Ruminant Pathology and Laboratory for Fish Pathology. Experts and technical
associates in the laboratories conduct the diagnostics of infectious, parasitic and other diseases in domestic animals, wild game,
fish and shellfish. The diagnostics is based on both field and laboratory pathological-anatomical and other specific laboratory
diagnostic metho ds. In addition to the diagnostics of diseases of
terrestrial and aquatic animals, the Department is also engaged in
scientific research, mostly related to the routine diagnostics but
also through target research in the field of diseases of wild game
and aquatic animals. These activities in the laboratories are performed by their experts, including 8 PhDs, 2 DVMs and 5 technical
associates.

Z-IV-1 Laboratory for General Pathology
Laboratory conducts morphological diagnostics of pathological
processes in wild mammals, domestic swine and wild boar, and
domestic carnivores, based on pathological-anatomical tests, histopathological and molecular test methods. For supplementation
of the diagnostics of diseases in domestic animals and wild game,
the Laboratory regularly sends samples for tests to its cooperating
specialised laboratories of the Croatian Veterinary Institute.

Z-IV-2 Laboratory for Transmissive Spongiform
Encephalopathy and Ruminant Pathology
Laboratory is the National Reference Laboratory (NRL) for TSE.
It is in charge of fast diagnostics of bovine spongiform encephalopathy in bovine brain samples and of scrapie in samples of sheep
and goats by use of accredited methods. The Laboratory also conducts the morphological diagnostics of pathological processes in
domestic and wild ruminants, and where required the diagnostics

is supplemented with histopathological tests and results of sample testing in the specialised laboratories of the Croatian Veterinary Institute.

Z-IV-3 Laboratory for Fish Pathology
Laboratory is the National Reference Laboratory for diseases of
aquatic animals. The diagnostics encompasses pathological-anatomical tests and results of parasitological, bacteriological and
virological tests, by use of accredited and other methods, as well
as results of tests at the other laboratories of the Croatian Veterinary institute, and is aimed to determine the health status and to
provide recommendations and measures for disease control for
the needs of fish and shellfish farmers, both in freshwaters and in
the sea. The Laboratory coordinates and implements the Program
of Control of Aquatic Animal Diseases as set out by the Ministry
of Agriculture in the current year.
Same as in the preceding years, experts of the Department
attended the EU Reference Laboratories for diagnostics of
diseases in their respective areas and actively participated
in the annual NRL conferences. Diagnostic procedures and
methods significant for the control of diseases set out in the
Decree in the laboratories Z-IV-2 and Z-IV-3 were subject to
and successfully passed the annual inter-laboratory proficiency tests of the target methods as well as an audit by the
Croatian Accreditation Agency.
Experts of the Laboratory for General Pathology and the
Laboratory for Transmissive Spongiform Encephalopathy
and Ruminant Pathology are currently leading 2 research
projects of the Ministry of Science, Technology and Sports.
Research projects are also conducted concerning the
outbreak and causes of spreading of epizooties in domestic
animals, wild game, fish and shellfish as well as research for
introduction of new laboratory methods for diagnostics of
diseases in domestic animals, wild game, fish and shellfish.
Annual report, 2014
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Laboratory for General
Pathology (Z-IV-1)
In 2014, the pathological-morphological diagnostics at the Laboratory is conducted by three of our employees: Zoran Lipej, PhD
(Laboratory Manager) and Dinko Novosel, PhD, who are professionally profiled and specialised in the field of swine pathology, as
well as Danko Dežđek, PhD, who is professionally focused on the
pathology of wild game. Technical se rvices, such as preparation
of histological sections are provided by Jerneja Pauković, technical associate, and administration services, preparations and maintenance of the autopsy hall as well as sampling of brain tissue
for rabies test are provided by Mario Maršić, technical associate.

Laboratory activities in 2014
In 2014, the Laboratory analysed total 4,209 carcasses and organs
of 20 various animal species. Out of the total number of analysed
Zoran Lipej, PhD, DVM,

Laboratory Manager

Table 1. NUMBER OF SAMPLES ANALYSED IN 2014

e-mail: lipej@veinst.hr

ANIMAL TYPE
Pig

T

he Laboratory for General Pathology is engaged in pathological-anatomical, histological-pathological and molecular-pathological diagnostics aimed to detect diseases in domestic
animals and wild game. For diagnostics of major viral and some
bacterial diseases in pigs, the Laboratory has been applying the
most sophisticated molecular diagnostic methods of immunohistochemistry, hybridisation in situ, in situ PCR and in situ RT
PCR.

Horse
Wild boar
Rabbit

CARCASSES

ORGANS

TOTAL

146

1

147

6

6

13

13

2
195

8

203

Cat

275

2

277

7

3 407

Hare
Fox

3
3 400

3

Badger

7

7

Marten

95

95

Jackal

11

11

Mouse

22

22

Rat

7

7

Beaver

1

1

Weasel

1

Guinea pig
Hawk

1
1

1

1

1

Donkey

2

2

Wild rabbit

2

2

Otter

1

1

TOTAL
Department for Pathological Morphology (Z-IV)

2

Dog

4 190

19

4 209
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Table 2. TOTAL NUMBER OF HISTOLOGICAL-PATHOLOGICAL TESTS IN 2014
ANIMAL TYPE

NUMBER OF
ANIMALS

Cow

NUMBER OF
TISSUES

NUMBER OF
BLOCKS

NUMBER OF
SECTIONS

H&E

2

5

10

16

10

Pig

42

94

633

884

80

Dog

16

41

57

55

50

Cat

7

16

22

16

16

Foal

1

4

4

4

4

31

54

55

55

55

Fish

1

2

3

5

5

Kid (goat)

1

2

4

4

4

Rabbit

1

1

1

1

1

TOTAL

102

219

789

1 040

225

Poultry

PAS

BB

ZiehlNeelsen

Rhodanine
6

8
4

4

16

24

4

6

Table 3. NUMBER OF IMMUNOHISTOCHEMICAL TESTS IN
2014

Table 4. NUMBER OF TESTS BY HYBRIDISATION IN SITU IN
2014

DESEASE, IMMUNE CELLS

DISEASE

PCV2-systemic disease
Swine influenza

ANTIBODY SPECIFIC
FEATURE

NUMBER
OF TESTS

PCV2 ORF 2

39

PCV2-systemic disease
Porcine reproductive and
respiratory syndrome

H1N1/H3N2

15

Porcine reproductive and
respiratory syndrome

PRRSV ORF 7

21

Mycoplasma pneumonia

Mycoplasma
hyopneumoniae

11

Proliferative enteropathy

Lawsonia
intracellularis

4

Porcine epizootic viral diarrhoea

Aujeszky’s disease

gpE

8

T lymphocytes

CD3

85

CD79

46

B lymphocytes

SLAIIDQ

91

Macrophages

Lysozyme

71

B lymphocytes

TOTAL

391

samples, 84.1% were wild mammals, 3.5% were carcasses and organs of swine, 11.4% were domestic carnivores, and 1.0% other
animal species.

GENOME
TEST

NUMBER
OF TESTS

ssDNA PCV2

41

PRRSV

2

PED

4

TOTAL

47

Table 5. NUMBER OF IN SITU PCR TESTS IN 2014
NUMBER
OF TESTS

AGENT, GENE
Porcine circovirus type 2 (PCV2)

31

Porcine reproductive and respiratory
syndromevirus (PRRSV)

7

Torque tenosusvirus type 2 (TTSuV2)

28

Porcine parvovirus type 2 (PPV2)

122

Histological-pathological tests were done on 219 tissue samples
from 9 various domestic animals and wild game. The immunohistochemical test was done on 391 swine tissue samples for diagnostics of PCV2-systemic disease, porcine reproduction and
respiratory syndrome, mycoplasma pneumonia, proliferative enteropathy, Aujeszky’s disease and swine influenza as well as on
immune cells.

Porcine parvovirus type 3 (PPV3)

68

Porcine parvovirus tip 4 (PPV4)

63

Porcine bocavirus type 1 (PboV1)

12

Porcine bocavirus type 3 (PboV3)

4

Hepatitis E virus (HEV)

4

In situ hybridisation tests for detection of porcine circovirus type
2, porcine reproduction and respiratory syndrome and porcine epizootic viral diarrhoea were conducted on 47 swine tissue samples.
In situ PCR was used for testing of 387 swine tissue samples on
PCV2, PRRSV, TTSuV2, PPV2-4, PboV 1 and 3, PED, HEV, CPV and
CD3 .

Porcine epizootic viral diarrhoea (PED)

8

Canine parvovirus (CPV)

29

CD3α transcripts

11

Total

387
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Development of new diagnostic
methods
In 2014, the Laboratory implemented a new specific molecular diagnostic method of in situ PCR for the purpose of diagnostics of
various viral agents and for detection of gene expression. Also in
2014, the range of immunohistochemical diagnostics was expanded to detection of cell markers.

Education and participation
in research and professional
conferences
➜

26-29 August 2014 - Danko Dežđek, PhD visited Schotland
at the International EWDA Conference 2014, Pentland Suite,
John McIntyre Conference Centre; The Royal (Dick) School
of Veterinary Studies The University of Edinburgh, where he
presented the paper under the title “European brown hare syndrome (EBHS) in Croatia”.

Laboratory employees:
Zoran Lipej, PhD, DVM, Laboratory Manager
Danko Dežđek, PhD, DVM, senior scientific associate
Dinko Novosel, PhD, DVM, scientific associate
Department for Pathological Morphology (Z-IV)

Jerneja Pauković, technical associate
Mario Maršić, technical associate

Department for Pathological Morphology (Z-IV)

Laboratory for Ruminant Pathology
and Transmissive Spongiform
Encephalopathy (Z-IV-2)

Branko Šoštarić, PhD, DVM,

Laboratory Manager
e-mail: sostaric@veinst.hr

T

he Laboratory is engaged in morphological diagnostics of pathological processes in domestic and wild ruminants. Samples
(whole carcasses or organs) are accepted for diagnostic tests
from field veterinary services but also from farmers. A very important diagnostic category is that of tests ordered by the Veterinary
Inspection, most frequently due to suspect infectious disease. In
such cases, autopsy may be done in the field, based on the requirements from the Inspection. Diagnostic procedures in the field are
not limited only to pathological-anatomic test but very frequently
include clinical inspection of a herd and evaluation of application
of zoo-hygienic and feeding principles as important factors in the
diagnostic procedure.

An integral part of the Laboratory is the Laboratory for fast diagnostics of transmissive spongiform encephalopathy. We are the
National Reference Laboratory for diagnostics of bovine spongiform encephalopathy as well as scrapie in sheep. Its main purpose
is testing of bovine brain samples on BSE and testing of sheep and
goat brain samples on scrapie, based on the Decree on measures
for the protection of animals from infectious and parasitic diseases and their financing issued by the Ministry of Agriculture for the
current year. For 2014, the Decree set out the compulsory testing
of bovine brain samples older than 30 months subject to regular
slaughtering and brain samples of all deceased cows older than 24
months. Also, the compulsory testing was ordered for sheep and
goats older than 18 months subject to regular slaughtering or in
case of animal death notwithstanding the cause. The Laboratory
uses Prionics®Check PRIOSTRIP and IDEXX HerdCheck as routine diagnostic methods, while Prionics®Check WESTERN and
immunohistochemistry (IHC) are used as confirmative methods.
In the diagnostics of scrapie in sheep, IDEXX HerdCheck is used
as diagnostic method. Genetic susceptibility of sheep to scrapie is
determined by PrP genotyping on 136, 141, 154 and 171 codons.

Laboratory activities in 2014
In 2014, the Laboratory analysed total 36,413 samples of brain tissue of domestic ruminants on bovine spongiform encephalopathy
(BSE) and scrapie in sheep. Out of that, 27,028 bovine samples
were older than 30 months, subject to regular slaughtering, according to the Program for Testing on Bovine Spongiform Enceph-

Pathological-anatomic diagnostics is where required supplemented at the Laboratory with a histological-pathological test, and comprehensive photo-documentation is recorded along with the standard records on all tested cases. Cooperation with other diagnostic
laboratories of the Croatian Veterinary Institute in terms of specialized tests of the samples processed by pathological-anatomical
tests is an imperative and takes place on daily basis.
Annual report, 2014
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Table 1. Number of samples tested on BSE by animal species and type of slaughtering of cows in
2014
Animal

Type of slaughtering

Number of analyses

Older than 30 months

27 028

Sick
Cow

6

Forced slaughtering

832

Euthanized

7

Deceased

6 173

Total

34 046

Sheep

1 743

Goat

624

Total

2 367

alopathy. There were 6,173 were deceased, 6 sick in herd renewal
and 832 forcedly slaughtered cows. We also tested 7 samples of
brain tissue of euthanized cows. There were 1,743 brain samples of
sheep and 624 brain samples of goats tested on scrapie.
Genetic susceptibility on scrapies in sheep was determined on 150
animals.

Development of new methods and
validation of methods
In 2014, the Laboratory validated the confirmative immunohistochemical method of determination of pathogenic prion in brain tissue as well as sheep genotyping method.

Participation in inter-laboratory tests
In 2014, the Laboratory for Ruminant Pathology and Transmissive Spongiform Encephalopathy cooperated with the
following laboratories:

Table 2. Number of carcasses and organs tested
at the Pathology of Ruminants in 2014
Animal

Carcasses

Organs

43

19

110

3

6

1

Aborted goat foetus

29

0

Sheep

93

3

Aborted sheep foetus

36

0

Deer

8

7

Roe

Cow
Aborted cow foetus
Goat

34

2

Mouflon

1

0

Sea turtle

4

0

Poultry
Total

Department for Pathological Morphology (Z-IV)

0

39

364

74

➜

AHVLA (Animal Health and Veterinary Laboratories Agency)
Weybridge, UK

➜

Neurocenter, University of Bern, Switzerland

On that occasion, inter-laboratory tests were conducted of all accredited methods in the field of bovine spongiform encephalopathy, scrapies in sheep and IHC.

Accreditation
The Laboratory has three accredited laboratory methods for detection of bovine spongiform encephalopathy in bovine brain tissue
– Detection of bovine spongiform encephalopathy (BSE) by Prionics Check WESTERN test and Detection of bovine spongiform
encephalopathy (BSE) by Prionics Check PRIOSTRIP as well as
IDEXX HerdCheck BSE-Scrapie Antigen test kit, EIA, the latter
being also accredited for diagnostics of scrapie in sheep. In 2014,
inter-laboratory testing was also conducted on the confirmatory
immunohistochemical method for BSE and scrapie in sheep and
on reading of histopathological changes characteristic of TSE.

Department for Pathological Morphology (Z-IV)

Education and travels
Employees of the Laboratory for Ruminant Pathology and
Transmissive Spongiform Encephalopathy attended the regular annual meeting of all EU Reference Laboratories for TSE.
The Laboratory Manager presented the Laboratory activities since
its establishing to all the participants in the meeting. At the meeting, cooperation was agreed between the Croatian NRL and the
Reference Laboratory in Weybridge for the purpose of personnel
education in order to introduce a discriminatory test for scrapies
in sheep.

Laboratory employees:
Branko Šoštarić, PhD, DVM, Laboratory Manager
Karmen Branović Čakanić, PhD, Dipl.Eng., scientific associate
Željko Mihaljević, PhD, DVM, scientific associate
Antonela Marijan, DVM, expert associate

In addition to that, the Laboratory also cooperated with the National Reference Laboratory in Ljubljana, where training of our
employees continued in the field of immunohistochemistry and
genotyping of sheep.
Our employee Dunja Grabarević, DVM, junior researcher, has been
attending her professional and doctoral course of studies at the
Faculty of Veterinary Medicine of the University of Zagreb.

Dunja Grabarević, DVM, junior researcher
Mihaela Stuparić Komušar, technical associate
Angela Bradarić, technical associate
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Laboratory for Fish Pathology
(Z-IV-3)

Dražen Oraić, PhD, DVM,

Laboratory Manager
e-mail: oraic@veinst.hr

T

he Laboratory for Fish Pathology is an integral part of the Department for Pathological Morphology of the Croatian Veterinary Institute, engaged in the diagnostics of diseases of aquatic animals from farms and open waters. Its primary activity is the
diagnostics of the diseases set out in the Ordinance on conditions
of animal health applicable to aquatic animals and their products.
Based on the Ordinance, the Laboratory is designed the National

Department for Pathological Morphology (Z-IV)

Reference Laboratory for Diseases of Aquatic Animals. The diagnostics is based on implementation of morphological, parasitological, histological, cytological and microbiological methods
applied at the Laboratory. Some tests are done at the Laboratory
for General Bacteriology and Mycology (Z-II-2) and the Laboratory
for Ruminant Pathology and TSE (Z-IV-2). Molecular methods of
virus tests are implemented in cooperation with the Laboratory
for Diagnostics of Classical Swine Fever, Molecular Virology and
Genetics (Z-III-1), tests on fish and shellfish parasites are done in
cooperation with the Laboratory for Parasitology (Z-II-4) and tests
of bacteria are conducted in cooperation with the Laboratory for
Bacterial Zoonozes and Molecular Diagnostics of Bacterial Diseases (Z-II-1). In the preceding year, for the needs of our research we
started the implementation of VETMIC test for determination of
bacteria susceptibility to antimicrobial substances.
Our fields of activity include:
➜ Diagnostics of viral fish diseases and parasitic diseases of
shellfish as set out in the Act on Veterinary Services (Official Journal NN 82/2013), Ordinance on conditions of animal
health applicable to aquatic animals and their products and
the prevention and containment of certain diseases of aquatic animals (Official Journal NN 42/2008) and the programs of
health control of aquatic animals as set out in the Decree on
measures for the protection of animals from infectious and parasitic diseases;
➜ Diagnostic tests for the purpose of determining health condition of fish and shellfish from farms and open waters with the
goal of diagnosis of parasitic, viral and bacterial diseases and
providing recommendations for treatment and measures to
contain the diseases;
➜ Introduction of new diagnostic methods, and their constant
improvement and harmonization with the applicable standards set out by the European laws and recommendations of the
International Aquatic Animal Health Code of OIE;
➜ Participation in the annual inter-laboratory testing of viral disease diagnostics in fish, organized by EURL for Fish Diseases
VET-DTU, Copenhagen, Denmark;
➜ Participation in the annual inter-laboratory testing of disease
diagnostics in shellfish, organized by EURL for Shellfish Diseases IFREMER, La Tremblade, France;
➜ Cooperation with the Directorate for Veterinary Services and
Food Safety of the Ministry of Agriculture in drafting of legal
regulations and control programs in the area of aquatic organism diseases and taking part in workshops and other meetings
for education of veterinarians;
➜ Work on research projects in the area of aquaculture and diseases of aquatic animals and cooperation in the research of safety
of aquatic organisms, together with the Laboratory for Determination of Residues (Z-I-2) and the research of their quality, in
cooperation with the Laboratory for Analytical Chemistry (Z-I-4);
➜ Cooperation with similar institutions in Croatia and abroad.

Department for Pathological Morphology (Z-IV)

ples, 204 seafish samples and 1,060 shellfish. The samples were
subject to 455 virological tests on cell cultures, (EPC, BF-2, CCB
and SSN-1), 481 virus identifications by enzyme immunoassay and
175 confirmations or identifications by use of PCR. Out of 204 seafish samples, basic bacteriological tests were done on 78 samples.
On 1,108 shellfish samples, 1,060 cytological tests were done of
mussel and oyster tissue prints and 354 PCR tests of shellfish. Tests positive on viruses were confirmed with PCR and sequencing
of virus genes.
Among all received samples, 4,832 were ordered in the Decree,
including all shellfish samples received. Oher received samples
were aggregate samples of various fish sent for determination of
causes of mortality or for diagnosis and recommendation for treatment.

Isolated viruses of spring viremia of carp (SVCV), infectious
pancreatic necrosis (IPNV), infectious hematopoietic necrosis (IHNV), viral haemorrhagic septicaemia (VHSV), viral
encephalopathy and retinopathy virus (VERV) are identified
by methods of viral neutralization (VN) using enzyme immunoassay (ELISA), immunofluorescence test (IF) and immunoperoxidase test (IP) while koi herpes virus (KHV), epizootic
hematopoietic necrosis virus (EHNV) and infectious salmon
anaemia virus (ISAV) are identified by molecular methods in
cooperation with Laboratory for Diagnostics of Classical Swine Fever, Molecular Virology and Genetics (Z-III-1). For all the
foregoing viruses identified by immunological methods, molecular diagnostics methods have also been introduced (RTPCR, qRT-PCR and virus sequencing);

➜

Endo-parasitological tests;

➜

Cytological test of native and stained materials for identification of parasites;

➜

Diagnostics of parasitic diseases of shellfish through testing of
tissue contact plates and stained H&E histological sections;

➜

Molecular methods (PCR) aimed to detect the presence
of shellfish parasites, Marteilia refringens and Bonamia
ostreae, in cooperation with Laboratory for Parasitology;

➜

Molecular methods (PCR) aimed to detect bacterial agents of
fish diseases, in cooperation with the Laboratory for Bacterial
Zoonoses and Molecular Diagnostics of Bacterial Diseases.

Samples and tests
In 2014, the Laboratory received 5,064 aggregate samples of fish
and shellfish, out of which there were 3,800 freshwater fish sam-

Salmonidae

Figure 2. Number of analysed and positive samples at Z-IV-3 in 2014.
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Bacteriological test

➜

PCR on shellfish
parasites

Virological testing on cell lines (EPC, BF-2, EPC-N, EPC-A,
CCB, SSN-1);

Seafish

Cytological shellfish
tests

➜

Cyprinidae

KHV PCR

Basic bacteriological testing on culture media, creation of antibiograms and determination of minimum inhibitory concentrations (MIC) as well as identification of isolated bacteria;

VHSV/ZHNV ELISA

Autopsy and basic parasitological testing;

➜

Oysters Mussels

Other cell lines
(CCB and SSN1)

➜

Figure 1. Share of aggregate samples of various aquatic animals analysed at
z-iv-3 in 2014

EPC and BF2 cell
cultures

In the performance of the foregoing activities, the Laboratory for
Fish Pathology has been applying the following diagnostic methods:

Number of tests

Laboratory activities in 2014

Development of new methods
In the preceding year, the Laboratory improved the methods of determination of minimum inhibitory concentrations of antibacterial
products on bacteria as the causes of fish diseases;
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➜

started the implementation of VETMIC method for determination of minimum inhibitory concentrations;

➜

in cooperation with Z-III-1, started the implementation of Real-Time PCR for diagnostics of Viral heamoraghic septicemia
virus.

Education and participation
in resarch and professional
conferences
➜

Annual Conference of NRLs for shellfish diseases, called and
organized by the EURL for shellfish diseases, IFREMER, La
Tremblade, Nantes, France, 25-26 March 2014;

➜

Annual Conference of National Reference Laboratories for viral fish diseases, called and organized by EURL for viral fish
diseases, Copenhagen, 3-4 June 2014;

➜

Training at the “Real-Time PCR” Workshop, organized by the
EURL for viral fish diseases, Copenhagen, 15-17 September
2014;

➜

Online training for diagnostics of Microcytos parasite in histological sections, organized by the EURL for shellfish diseases,
IFREMER, La Tremblade;

➜

3rd Regional Workshop: “Improvement of Risk Analysis for
Trade in Live Aquatic Animals” organized within FAO TCP/
RER/3402 Project “Assistance to Western Balkan Countries for
Improving Compliance to International Standards on Aquatic
Animal Health, 27-31 January 2014, Zagreb, Croatia;

➜

4th Regional Workshop “Improvement of National and Regional Readiness for Crisis Management” organized within FAO
TCP/RER/3402 Project “Assistance to Western Balkan Countries for Improving Compliance to International Standards on
Aquatic Animal Health”, 21-25 April 2014, Ohrid, Macedonia;

➜

5th Regional Workshop: “Development and Promotion of Aquaculture” organized within FAO TCP/RER/3402 Project “Assistance to Western Balkan Countries for Improving Compliance to International Standards on Aquatic Animal Health, 20-24
October 2014, Podgorica, Montenegro;

Participation in inter-laboratory tests
In 2014, the Laboratory participated in the testing of proficency in:
➜

➜

Diagnostics of viral fish diseases, within the scope of proficiency testing of NRLs for diagnostics and differentiation of
fish viruses (SVCV, IPNV, IHNV, VHSV, EHNV, ISAV, KHV, Rana
viruses and Aphanomyces invadans fungus) represented in
the applicable EU legislation by classical virological methods
(PT1) and molecular methods (PT2), organized by the EU Reference Laboratory, VET-DTU, Copenhagen, Denmark.
Dijagnostics of parasitary diseases of shellfish within the scope of proficiency testing of NRLs for diagnostics of parasite
Bonamia sp. and Marteilia sp. of the European flat oyster
(Ostrea edulis) in tissue contact plates and histological sections and Microcytos sp. and Perkinsus sp. in the Pacific oyster
(Craossostrea gigas) and Atlantic oyster (Crassostrea virginica) as well as grooved carpet shell (Ruditapes decussatus),
organized by the EU Reference Laboratory, IFREMER, La
Tremblade, France.

Accreditation
In compliance with the quality requirements of standard HRN EN
ISO/IEC 17025, the Laboratory has the following accredited methods in the field of diagnostics of viral fish diseases:
➜

Virological fish test on cell cultures EPC and BF-2

➜

Identification of viral hemoragic septichemia virus by enzyme
immunoassay (ELISA)

➜

Workshop on Nodavirus infection in Croatian mariculture, organized by Mariculture Cluster, 9 October 2014, Split;

➜

Identification of infectious hematopoietic necrosis (IHNV) by
enzyme immunoassay (ELISA).

➜

10th International Economic and Scientific Conference on Aquaculture “Croatian Aquaculture in the European Union – Present and Future”, Vukovar , 27-28 November 2014

Department for Pathological Morphology (Z-IV)

Department for Pathological Morphology (Z-IV)

Participation in field research
Within the scope of our cooperation with the association of seabass and gilt-head bream farmers „Mariculture Cluster – Group of
Whitefish Farmers“ and the Cromaris company, studies of nonspecific immunoprophylaxis of seabass and gilt-head bream with
Altech products were conducted.
In cooperation with the Institute for Oceanography and Fishing,
laboratory experiments were conducted including a study of modulation of immune system of blackspot sea bream (Pagelus bogaraveo) with propolis in laboratory conditions.

Scientific research activities
Other projects:
➜

FAO TCP/RER/3402 “Assistance to Western Balkan Countries
for Improving Compliance to International Standards on Aquatic Animal Health”

➜

EU Regional Competitiveness Project 2007-2013 “Freshwater
Aquarium and River Museum – Kaquarium”

In the preceding year, the Laboratory employees participated in the
review of papers for scientific journals. Snježana Zrnčić, PhD thus
reviewed the articles for the international journals Aquaculture,
Aquaculture International, Environmental Science and Pollution
Research, Bulletin of European Association of Fish Pathologists
and Helminthologia. Besides, she also participated in the expert
panel for review of E-learning module “Animal Health Preventi-

on and Controls for Aquaculture Animals” within the scope of
the European Commission BTSF (Better Training for Safer Food)
Project.

Cooperation with other institutions
➜

Institute for Oceanography and Fisheries in Split

➜

Mariculture Cluster – Group of White Fish Farmers

➜

City of Karlovac

➜

Zoology Department of the Faculty of Science in Zagreb;
within the scope of this cooperation, Snježana Zrnčić, PhD
held a lecture under the title “Animal Health” to students of
the postgraduate university course of studies in Ecology and
Environment Protection as part of the course “Management of
Natural Populations”

Other
Based on our cooperation with the Institute for Oceanography and
Fishing and Prof. Ivona Mladineo, PhD, Secretary for Congresses
of the European Association of Fish Pathologies (EAFP), on 3 October the Croatian Veterinary Institute hosted the Council of the
Association for their regular meeting. The Council members (Jose
Garcia, Spain, as President; Patrick Smith, UK, as Vice-President;
Lone Madsen, Denmark, as Secretary; Klaus Knopf, Germany, as
Treasurer; Roy Palmer, Ireland, as Bulletin Editor; Ivona Mladineo,
Croatia, as Secretary for Congresses) were introduced in the activities of the Croatian Veterinary Institute and the Laboratory for
Fish Pathology.

Laboratory employees:
Dražen Oraić, PhD, DVM,
Laboratory Manager
Snježana Zrnčić, PhD, DVM,
senior scientific associate
Marija Pajdaković,
technical associate
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General
Department
(Z-VI)
The structure of the Croatian Veterinary Institute
requires certain services that are commonly referred
to as General Department and which are of
significant importance for regular daily operations of
the Institute.
The General Department consists of the following:
➜
➜
➜
➜

Accounting
Procurement
Sample Receipt and Control Office
IT Office.

T

he services provided by the General Department are well
known and include legal and administration services, accounting and bookkeeping, public procurement services, sample
receipts, and keeping up to date with the recent IT advancements.
In 2014, Tihana Bašić, LL.M. and Tomislav Mikuš, DVM participated on behalf of the General Department in the preparations for a
teaming project application and in preparations of eight project
proposals in response to the European Social Fund call for proposals for Research fellowships for professional development of
young researchers postdoctoral students.
In 2014, 3 in-house workshops on EU funds were organized:
March 2014: In order to inform the Institute employees as much
as possible about the project capacities of the Institute, a one-day
workshop was held, hosting the visiting lecturers from the Agency
for Mobility and EU Programs and the Ministry of Agriculture.
Mirjana Vuk, National Contact Person for Horizon 2020 Program –
Spreading Excellence and Widening Participation – presented the
Teaming, Twinning and Era Chair Programs. Ana Želježić Ramqaj
presented the Croatian Operating Programs for the Period 20072013 and informed the audience about preparations of the Rural
Development Program for Agriculture Sector, with new Operating
Programs for the Period 2014-2020 as well as about some general
rules for applications to IPA and Structural Fund projects. Tihana
Bašić briefly presented the NATO and EFSA funds and Societal
Challenge 2 calls for proposals within Horizon2020.
July 2014: Within the scope of preparations for writing of a teaming
project and a work meeting with the partners, on 10 July 2014,
Gabriella Lovasz from the Hungarian consulting company Europa
Media Ltd., held a one-day workshop about the preparation of a
teaming project, followed by her moderation of a discussion about
the definition of the scope and objectives of the Institute’s teaming
proposals.
General Department (Z-VI)

Dražen Štefanović, LL.B.,

Department Head
e-mail: stefanov@veinst.hr

October 2014: In August 2014, the European Social Fund called
for proposals for the Research fellowships for professional development of young researchers and postdoctoral students. After the
formation of project teams and start of work on project proposals, a two-day workshop was held for assistance in writing and
current issues related to project applications. EU Projekti consulting company was selected for the training. Tasks at the workshop
were divided between Tihana Bašić, who prepared the general part
common to all projects and the young researchers who were in
charge of the scientific part of the project.
On 31 October 2014, the Croatian Veterinary Institute submitted 8
project proposals in response to the European Social Fund call for
proposals for Research fellowships for professional development
of young researchers and postdoctoral students. The Croatian Veterinary Institute as the applicant and doctoral students and young researchers as the target group designed their projects with
the aim of professional development in the context of scientific
excellence of young researchers and postdoctoral students and
strengthening of their competences in the field of research and
development. Activities of each specific project include scientific
research, research training in the EU institutes, networking with
colleagues through conferences, training courses in complementary skills and dissemination activities focused on increased recognisability of young researchers in the EU and Croatia. Also, procurement of equipment up to 10% project value is planned.
Ivana Tunić, Dip.Oecc. and Tihana Bašić, LL.M. participated in
the preparation of the projects and will also work on their implementation as Finance Manager and Project Manager. Seven out of
eight projects have passed the administrative control and the notification is expected that the other projects have passed as well. If
approved, the projects would start in April 2015 and last for 12-15
months.

General Department (Z-VI)

Tihana Bašić, LL.M. who is currently an employee of the General
Department, is also attending the training for EU project preparation and implementation manager at the Algebra education centre. Once she completes the training, she will be certified for such
activities, which will be of great assistance to researchers in the
project application and implementation.
A project of the Croatian Veterinary Institute (coordinated by
Tomislav Mikuš, DVM) under the title “Regional Animal Welfare
Centre” is financed by the British Royal Society for the Prevention
of Cruelty to Animals (RSPCA). The Project originated from the
conclusions of a meeting held in Tuhelj, on 27-28 February 2014,
with more than 35 participants, representatives of the European
Commission, OIE, veterinary directorates of the countries in the
region, Institute of Teramo (IZSAM), scientists from the region,
representatives of the industry, NGOs. The aim was to set the
foundations for an Animal Welfare Centre in the Balkan Region.
On that basis, the activities were continued for organisation and
establishing of the Regional Animal Welfare Centre. The project
mission was to identify problems in the field of animal welfare in
the region and provide scientific, practical and ethical support to
all interested parties in the field of animal welfare in the Balkan
region. The mission should be implemented through two project
objectives:
Objective 1 – based on the specific EU regulations and international guidelines, to collect and analyse information in the Balkan
region and make efforts to bridge the differences in the unequal
spreading of knowledge in various parts of the Balkans.
Objective 2 – based on the specific EU regulations, apply the existing regional strategies for the purpose of improvement of the level of understanding of legal provisions and their implementation
throughout the region.
In addition to the general objectives, some specific objectives have
also been set, and only some of them which have been accomplished until now are mentioned below:
➜ Building a structure and processes for active exchange of
knowledge and professional skills related to the implementation of the EU regulations;

Performing the screening and elaborating a clear map of the
current status and priorities in the region;
➜ Cooperation and connections with the European network of
similar centres;
➜ Identification and spreading of relevant training materials and
where required conducting the training for personnel of relevant bodies and experts from third parties;
➜ Spreading the results of research and technical innovations
and cooperating with the EU research bodies;
➜ Providing consulting services and interpretation of national
and EU laws;
➜ Providing scientific and technical advices to national bodies
about the best practice in order to accelerate the resolution of
problems in the field of animal welfare;
➜ Conducting and/or coordinating the studies on animal welfare,
methods and indicators for the evaluation of welfare.
Until now, 4 work meetings were held in 2014. In 2015, 3 more
meetings are planned to take place as well as one on a larger scale,
of congress type, in early May.
➜
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General Department employees:
Dražen Štefanović, LL.B., Head of Department
Sanja Gmaz, Dipl.Oecc., senior expert adviser
Tihana Bašić, LL.M, expert associate
Ivana Tunić, Dipl.Oecc., Office Manager
Tomislav Mikuš, DVM, expert associate
Antun Osvaldić, Dipl. Oecc., Accounting Manager
Mariza Kurelja, Dipl. Oecc., plan and analysis clerk
Ljiljana Kralj, accounting clerk
Mira Rogina, accounting clerk
Ivana Nestić, accounting clerk

Zlata Glogovšek, administration clerk
Patricija Zamberlin, administration clerk
Osvaldić Igor, administration clerk
Ivan Brozinčević, Dipl. Eng., IT Office Manager
Darko Želježić, DVM, expert associate – Sample
Receipt and Control Office Manager
Dean Raptavi, technical associate
Bosiljka Đurić, administration clerk
Mira Pejak, administration clerk
Dubravka Matušin, administration clerk
Gordana Bašić, technical associate
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Damir Smontara, maintenance manager
Mirko Ditrih, building superintendent
Drago Gelo, telephone operator
Draga Gržan, cleaning lady
Irena Barišić, cleaning lady
Adela Barišić, cleaning lady
Anđela Vugrinski, cleaning lady
Kata Arapović, cleaning lady
Nikolina Mlinarić, cleaning lady
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Branch –
Centre for
Poultry Science
Centre for Poultry Science consists of the following
laboratories / units:
Laboratory for Feed Analysis (C-1)
Laboratory for Bacteriology (C-2)
Laboratory for Pathology (C-3)
Laboratory for Virology and Serology (C-4)
General Unit (C-5)

Vladimir Savić, PhD, DVM,

Branch Head
e-mail: v_savic@veinst.hr

C

ployees and cooperation with other scientific institutions. Thus, in
2014 there were 23 employees (8 PhD, 1 MSc, 1 MSpec, 2 university
degree employees, 9 technical associates and 2 auxiliary technical
associates) at the Centre.

As opposite to most diagnostic and analytical laboratories, the
Centre for Poultry Science also has an advisory role in the Croatian poultry farming, thus keeping close contacts with poultry farmers. Such relation is reflected in the organisation of a traditional
biannual scientific and professional symposium with international
participation named “Days of Poultry Science”. Centre for Poultry
Science has from its beginning been engaged in research activities,
paying special attention to scientific research activities by its em-

Activities of the Centre for Poultry Science are numerous, including: laboratory and field diagnostics of infectious, parasitic and
other poultry diseases; testing of animal feed safety and safety of
raw materials and admixtures used for its production; scientific,
development-oriented and applied research in veterinary medicine and poultry science and transfer of scientific achievements in
practice; research of incidence and agents of infectious, parasitic
and other poultry diseases and methods for their control; research, development and introduction into use of new laboratory and
clinical methods for diagnostics, analysis, prevention and therapy
of poultry diseases; collection, processing and interpretation of information on health and productivity in poultry, and notification of
government authorities, farmers, associations and chambers.

entre for Poultry Science was established in 1961 as part
of the Faculty of Veterinary Medicine University of Zagreb.
Since 1993, it has been a branch of the Croatian Veterinary
Institute. The main reason for its establishing was the start of development of poultry farming in Croatia that required a specialized
institution of a sort as its own upgrade. In time, the Centre for
Poultry Science has developed in terms of expertise, research and
laboratory activities into its current form, and has been accredited
according to HRN EN ISO/IEC 17025 standard.

Branch – Centre for Poultry Science

Branch – Centre for Poultry Science

Laboratory for Animal Feed
Analysis (C-1)
worse had the number of received samples depended only of the
farmers’ will. The fact is that some samples were taken for the
analysis by the laboratory experts in the course of determination
of production and health care issues of the poultry in the field. It is
not insignificant to mention also that almost all poultry farms have
their mixing facility and pay great attention to the production of
the mixture and the technology of mixture production is definitely
better than it used to be, and there are not so many production
problems related to the quality of mixture.
In addition to their routine analytical services, the Laboratory
experts were also active in research, development and comparison
of new methods, implementation of the quality system and resolution of problems in the farming practice.
Milivoj Mikec, PhD, DVM,

Laboratory Manager
e-mail: m_mikec@veinst.hr

T

he Laboratory activities include chemical, microbiological
and mycotoxicological tests of animal feed, raw materials
and feed admixtures. Besides, the Laboratory employees
make and optimize the recipes for the production of poultry feed
mixtures, introducing new analytical methods and contemporary
technological advancements in the production. Assessments are
made about success of the production for all types of poultry and
the effects of bacteria, moulds and mycotoxins on health and productivity of poultry. Laboratory experts also go to field visits as
required, in order to resolve healthcare, technological and feeding
issues in the production.

Table 1. Type and number of chemical analyses in
2014
Type of analysis

Animal feed

Chemical analyses

Number of samples – mixtures

335

1 491

Raw materials

202

366

Other

100

247

Total analyses

637

2 104

Table 2. Type and number of microbiological
and mycotoxicological analyses in 2014
Type of analysis/ Type of
sample
Bacteriological analyses
Mycological analyses
Micotoxins

Laboratory activities in 2014
In the course of 2014, the number of samples and chemical
analyses was reduced significantly in comparison to 2013. The
question is why this is happening. Through discussions with our
customers and other farmers, we have come to the conclusion that
the reason is of financial nature and the new work organisation.
In fact, the farming of animals in the current market conditions is
barely sustainable and efforts are made to make savings wherever
possible, particularly on tests that are not mandatory by legal provisions, including the analyses of animal feed mixtures and raw
materials at the laboratory. The situation would probably be even

Type of sample

Ionophore-coccidiostats

Animal Raw mafeed terials

Other*

Total

3

503

352

148

69

10

291

0

16

307

23

1

7

31

735

159

26

920

79

Other
Total analyses

Bacteriological analyses: Salmonella spp., Clostridium spp.,
Listeria spp., Enterobacteria and E.coli O157.
Mycological analyses: analyses on pathogenic moulds;
Mycotoxins: Aflatoxin (B1, B1+B2+G1+G2, M1), Diacetoxyscirpenol
(DAS), Deoxinivalenol (DON), Fumonisin (B1+B2), Ohratoxin, T-2/HT-2 toxin,
Zearalenone;
Other analyses: antibiotic residues, vitamins;
Other*: Animal feed admixtures and premixes.
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Development of new methods
In the preceding year, methods were transferred from the old
HPLC device into the new one and we worked on the introduction
of new methods for determination of quantity of vitamins by high
performance liquid chromatography methods.

Inter-laboratory proficiency testing
In the course of 2014, the Laboratory took part in eleven inter-laboratory proficiency tests. Five tests were organized by the Central
Institute for Supervising and Testing in Agriculture (ÚKZÚZ) of
Brno, Czech Republic. Two tests were conducted to determine the
basic chemical parameters in animal feed, while in three others, vitamins, coccidiostats and mycotoxins were determined in animal
feed. Within the Food Analysis Performance Assessment Scheme
(FAPAS®), the Laboratory took part in the detection and determination of quantity of mycotoxins in food and animal feed. The
Laboratory also took part in inter-laboratory tests in the field of
microbiology (isolation and identification of Salmonella spp. and
E.coli) organized by the Veterinary Laboratories Agency (VLA) of
the United Kingdom.

Accreditation of methods
In the preceding year, no new methods were accredited at the Laboratory.

Personnel education, training
courses, travels and international
cooperation
In the preceding year, all employees of the Laboratory participated
in education in the field of management system and in technical
training seminars:
Branch – Centre for Poultry Science

➜

Tihomir Zglavnik:

–– Webinar-Simon Sumers, World Veterinary Association
Continuing Education Seminar, 4 December 2014
➜ Marijana Sokolović and Marija Berendika:
–– New frontiers in atomic spectroscopy ICP-MS & MP-AES,
Zagreb, Alphachrom d.o.o.
–– Solving toughest challenges in food analysis. Zagreb, Kobis d.o,o,
–– International scientific meeting of anatomy and physiology fundamentals of medicine. Zagreb, Faculty of Veterinary Medicine.
–– Challenges in mycology, risks related to moulds in food.
Zagreb, Andrija Štampar School of Public Health
➜ Marijana Sokolović:
–– Analysis of food and feed contaminants. Zagreb, European
Commission.

Branch – Centre for Poultry Science

–– Shimadzu seminar. Zagreb, Shimadzu, excellence in science.
–– Food safety, sustainable agriculture and forestry and bioeconomy, Zagreb, University of Zagreb Centre for research,
development and transfer of technology.
➜ Lectures:
–– On 22 September 2014, Marijana Sokolović, PhD held a
lecture under the title “Mycotoxins and other toxins” as
part of the training course “Fundamentals of farming and
health protection in flocks of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb and SANO –Animal Nutrition Company, Ltd., Popovača. Zagreb, Croatia
–– On 22 September 2014, Tihomir Zglavnik held a lecture
under the title “Poultry Lice” as part of the training course
“Fundamentals of farming and health protection in flocks
of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb and SANO – Animal Nutrition Company, Ltd., Popovača. Zagreb, Croatia

Laboratory employees:
Milivoj Mikec, PhD, DVM, scientific associate,
Laboratory Manager
Marijana Sokolović, PhD, DVM, senior scientific associate,
Deputy Laboratory Manager, Deputy Quality Manager
Tihomir Zglavnik, DVM, expert associate

–– On 23 September 2014, Milivoj Mikec, PhD held a lecture
under the title “Production of eggs for consumption” as
part of the training course “Fundamentals of farming and
health protection in flocks of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb and SANO – Animal Nutrition Company, Ltd., Popovača. Zagreb, Croatia
–– On 23 September 2014, Milivoj Mikec, PhD held a lecture
under the title “Broiler breeding” as part of the training
course “Fundamentals of farming and health protection in
flocks of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb and SANO – Animal
Nutrition Company, Ltd., Popovača. Zagreb, Croatia

Scientific research activities
Scientific research activities of the Laboratory in the preceding
year encompass the cooperation with the Institute for Medical Research and Occupational Medicine in Zagreb concerning the topic
of genotoxicity of mycotoxins.

Marija Berendika, Univ.Spec.Techn.Aliment, expert associate
Vesna Flajpan, technical associate
Ljerka Gregurić, technical associate
Marijana Jurić, technical associate
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Laboratory for Bacteriology
(C-2)

T

he Laboratory for Bacteriology conducts of diagnostics of significant poultry diseases of bacterial and fungal aetiology,
identification and biochemical characterisation of isolated
bacteria and fungi on ATB identification system, detection and
identification of bacteria by means of VIDAS protocol, as well as
serotyping of Salmonella spp. and E. coli isolates. The susceptibility of isolated bacteria to antimicrobial agents is determined by
disk diffusion method and their minimum inhibitory concentrations (MIC) are determined by E-test and dilution method.

Borka Šimpraga, PhD, DVM,

Laboratory Manager
e-mail: b_simpraga@veinst.hr

In addition to the laboratory diagnostics, being the official laboratory within the scope of the annual “Decree on protection of
animals from infectious and parasitic diseases and their funding”
as well as within the framework of the National Salmonellosis
Control Programs set out by the Ministry of Agriculture (MoA) in
commercial layer flocks of Gallus Gallus, adult breeding flocks in
the production of Gallus Gallus breeds, in turkey flocks reared for
meat, in breading turkey flocks and in Gallus Gallus broiler chickens in the Republic of Croatia, the Laboratory for Bacteriology
has been conducting the laboratory tests for detection of Salmonella spp. in samples collected from poultry. In 2014, the Laboratory
also conducted laboratory tests of detection of Campylobacter
spp. in appendices of broiler chickens, in compliance with the Program for monitoring of Campylobacter spp. and their resistance to
antimicrobial agents in flocks and carcasses of broiler chickens in
Croatia. Minimum inhibitory concentrations for five antimicrobial
agents were determined for all positive isolates. In order to monitor the spread of Escherichia coli and Enterococcus faecium and
faecalis, all the samples of appendices brought to the Laboratory
for test on presence of Campylobacter spp. were also tested on
the foregoing bacteria. The Ministry of Agriculture appointed the
Laboratory for Bacteriology the National Reference Laboratory for
Salmonella and Campylobacter in Poultry.

Laboratory activities in 2014
Out of total number of tested samples (14 977) in 2014 (poultry
faeces, overboots, eggs for consumption, eggs for breeding, cloaca swabs, dust from poultry farming facilities, swabs of surfaces
and equipment in poultry farming facilities, poultry organs, litter
samples, appendices and water samples), there were 663 positive
samples. Out of that, there were 165 isolates of Salmonella spp., 12
isolates of Clostridium spp., 282 isolates of E. coli and 189 isolates
of Campylobacter spp. In 11 out of 15 tested samples, pathogenic
moulds and yeasts were determined. For the purpose of monitoring of prevalence of E. coli, Enterococcus faecalis and faecium,
out of total 908 tested samples of appendices, 631 isolates of E.
coli and 297 isolates of Enterococcus faecalis and faecium strains
were isolated.
Total number of samples tested at Laboratory for Bacteriology in
2014
Branch – Centre for Poultry Science

Branch – Centre for Poultry Science

Tablica 1. Ukupan broj pretraženih uzoraka u laboratoriju za bakteriologiju u 2014. godini.
2014
Type of sample
Faeces/Overboots

Number
of
samples

Tests
Bacteriological
SAL

CL

PAS

STA

EC

PSA

52

19

402

402

402

20

20

20

12 151

12 151

Organs

402

402

B. eggs/Eggshells

942

922

C. eggs

186

186

95

Swabs

287

287

240

56

56

20

20

Cloaca swabs
Dust from farming facilities
Appendices
Water
Total

LIS

95

ENT.

CAMP

Mycological

15

95
240

AEB

95
240

95

240

240

908

908

25

25

14 977

14 049

52

19

757

95

25

25

757

662

25
240

95

908

350

B. eggs – breeding eggs, C. eggs – eggs for consumption, SAL –Salmonella, CL – Clostridium, PAS – Pasteurella, STA – Staphylococcus,
LIS – Listeria, EC – E. coli, PSA – Pseudomonas aeruginosa, ENT – Enterobacteriaceae, AEB – aerobic bacteria, CAMP- Campylobacter

Inter-laboratory proficiency testing
In 2014, the Laboratory took part in four inter-laboratory proficiency tests. Two of them (Isolation of Salmonella spp. in poultry
and Serotyping of Salmonella spp.) were organized by VLA (Veterinary Laboratories Agency), Weybridge, UK, while one test (Isolation of Campylobacter spp. in chicken) was organised by FAPAS
(The Food and Environment Research Agency), Sand Hutton, UK
and another one by EURL Salmonella, Biltthoven, the Netherlands
(Detection of Salmonella spp. in samples from primary production). The results of the inter-laboratory proficiency tests were
excellent. As the National Reference Laboratory for Salmonella in
Poultry, in December 2014 the Laboratory for Bacteriology organized an inter-laboratory proficiency testing “Salmonella spp. in

poultry” in which six laboratories participated. The testing results
were very good.

Accreditation
The Laboratory has four methods accredited according to HRN EN
ISO/IEC 17025:2007 standard:
➜

Isolation of motile Salmonella spp. from eggs

➜

Isolation of motile Salmonella spp. from faeces

➜

Isolation of Campylobacter spp. from poultry organs and faeces

➜

Method of serotyping of Salmonella spp.
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–– 9-10 April, Borka Šimpraga, PhD took part in the workshop
“Multy-country Workshop on the monitoring of zoonoses
and zoonotic agents” organized by TAIEX, EFSA, HAH
➜ Lectures:
–– 22 September 2014, Fani Krstulović, MSpec held a lecture under the title “Bacterial diseases – Part II” as part of
the training course “Fundamentals of farming and health
protection in flocks of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb and
SANO –Animal Nutrition Company, Ltd., Popovača. Zagreb, Croatia
–– 22 September 2014, Borka Šimpraga, PhD held a lecture under the title “Bacterial diseases – Part I” as part of
the training course “Fundamentals of farming and health
protection in flocks of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb and
SANO –Animal Nutrition Company, Ltd., Popovača. Zagreb, Croatia

Personnel education, training
courses, workshops, lectures and
travels
➜

Workshops:
–– 2-4 April 2014, Borka Šimpraga, PhD took part in the workshop “Salmonella serotyping course” organized by STATENS SERUM INSTITUTE, Hillerod, Denmark

International cooperation
The Laboratory has been cooperating with Instituto Superiore di
Sanita, Department of Veterinary Public Health and Food Safety,
Unit of Foodborne Zoonoses and Veterinary Epidemiology, Roma,
Italy, managed by Prof. Alfredo Caprioli, PhD and with similar laboratories and institutes within Croatian scientific research institutions.

Laboratory employees:
Borka Šimpraga, PhD, DVM,
senior scientific associate, Laboratory Manager
Luka Jurinović, PhD, Grad. Eng. Biol., senior assistant
Fani Krstulović, MSpec, DVM, senior expert associate
Krunoslav Rajaković, Bacc. Ing. Agr., technical associate
Aleksandar Hađina, technical associate

Branch – Centre for Poultry Science
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Laboratory for Pathology
(C-3)

Marina Tišljar, PhD, DVM,

Laboratory Manager
e-mail: m_tisljar@veinst.hr

T

he main activity of the Laboratory for Pathology is pathological-morphological diagnostics of diseases in poultry, wildfowl
and waterfowl, exotic (decorative) and other birds. The recognition and monitoring of the incidence and prevalence of diseases
is based on autopsy (pathological anatomical tests) and on the results of supplemental tests of carcass and/or organ samples (pathological-histological and cytological test) of poultry and other
bird types brought to the Laboratory by field veterinary services,
farm owners or owners of family farms or by experts and/or rese-

archers (poultry or fowl kept for experiments), tested during field
visits and as part of scientific research (research projects). Pathological anatomical test is frequently supplemented with pathological-histological and cytological test, and where required also with
an electronic microscopy test (transmissive electronic microscopy, TEM), molecular method test (molecular biology and pathology) and immunohistochemical test (in cooperation with other
veterinary and human medicine laboratories). All the tested cases
as well as those tested in the course of the scientific research have
been filed and photo-documented. In case of suspected infectious
or parasitic diseases which may be prevented, identified and controlled by implementation of activities based on the applicable Decree on measures for the protection of animals from infectious and
parasitic diseases issued by the Croatian Ministry of Agriculture,
organs and tissues are subject to supplemental (microbiological,
parasitological) tests in accordance with the Decree. Diagnostics
based on immunohistochemical tests and TEM method (preparation of agents is not part of the Laboratory activities) is also an
integral part of the activities of the Laboratory for Pathology.

Laboratory activities in 2014
In 2014, the Laboratory tested total 614 carcasses of domestic
poultry, wildfowl, decorative birds and other types and/or breeding categories of birds. Out of that, in 90.06% of cases (Tables
1-7; 553), the pathological-morphological test included various production and age categories of domestic poultry from
extensive farming and poultry – test models (broiler chickens,
lightweight and heavyweight hybrid layer hens, turkeys, ducks
and geese), and decorative birds and in 9.93% cases wild and
decorative birds (pets) and other types and/or breeding categories of birds. A pathological anatomical test of broiler chickens
(168 or 27.36% of the total number of autopsied animals) detected
runting and stunting syndrome in the majority of cases (Table 1
– 33; 5.37%), followed by aspergillosis (Table 1 – 27; 4.39%), chronic pulmonary disease/colisepticemia (Table 1 – 21; 3.42%) and
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hypoxia (Table 2 – 20; 3.25%). Infection of the bursa of Fabricius
was detected in heavyweight hybrid layer hens in 2.44% of tested
carcasses (Table 1) while reproduction organs diseases were the
most frequent pathological-morphological diagnosis in lightweight
hybrid layer hens (Table 1 – 16; 2.60%). In Croatian Hen breed (Table 4), Marek’s disease was most frequently detected (17; 2.76%).
In broiler turkeys in intensive breeding, in 14.16% of total tested
fowl carcasses, changes were detected in early age typical for runting and stunting syndrome (Table 5).
Second by frequency was diagnosis of acute cardiovascular disease detected at the age 16-19 weeks: aorta rupture (Table 5 – 19;
3.09%). A pathological-morphological test of one-day-old ducklings
and goslings in 7.49% cases showed inflammatory changes of navel

Table 1. Diseases in broiler chickens, heavyweight
and lightweight hybrid layer hens, caused mostly
by microorganisms
Broiler
chickens

Diseases
No.

%

Sepsis(omphalitis E. coli. Staph. sp..
Pasteurella sp. etc.)

Heavyweight
hybrid layer
hens

Lightweight
hybrid layer
hens

No.

No.

%

10

1.62

%

5

and infection of yolk sac (Table 6 – 46; 7.49). In sexually matured
ducks bred in family farms, necrotic enteritis was detected (Table
6 – 7; 1.14%) while duck virus enteritis was detected in decorative
ducks and geese (Table 6 – 6; 0.97%).
In 2014, various types of wildfowl, exotic decorative and other species and/or breeding categories of birds were tested (Table 7). In
white-tailed eagle /Haliaeetus albicilla/, poisoning with carbofurans was detected (confirmed by toxicological test result) in one
case, while in pheasant /Phasianus colchicus/ botulism was most
frequently detected (Table 7 – 6; 0.97%). Most frequent diagnosis
of gizzard erosions (Table 7 – 12; 1.95%) was the usual finding in
wildfowl and other types and categories of birds (white-tailed eagle /Haliaeetus albicilla/; barn swallow /Hirundo rustica/; great
spotted woodpecker /Dendrocopos major/; great reed warbler /
Acrocephalus arundinaceus/; great tit /Parus maior/; song thrush /Turdus philomelos/) in response to stress. Traumatic injuries
(gunshot and impact wounds) were detected with equal frequency
(Ural owl /Strix uralensis/; Eurasian sparrowhawk /Accipiter nisus/ and already mentioned fowl species).

Table 2. Diseases of broiler chickens, heavyweight and lightweight hybrid layer hens,
caused mostly by errors in nutrition and breeding technology
Broiler
chickens

Diseases

Reproductive organ
diseases (sepsis)

16

Necrotic enteritis

6

Hypoxia

0.97

Erysipelas
Necrotic hepatitis

2.60

4

0.65

Trauma

5

0.81

Intrapatellar fat
tissue inflammation

1

0.16

Cannibalism; pecking

No.

%

20

3.25

4

Heavyweight
hybrid layer
hens
No.

%

0.32

21

3.42

Osteomyelitis

2

0.32

Ascites – SPH

5

0.81

Arthritis (tendovaginitis)

1

0.16

Enteritis (cachexia)

7

1.14

27

4.39

1

0.16

2

0.32

2

0.32

39

6.35

15

2.44

Aspergillosis

1

0.16

Mycotic pododermatitis
Runting and stunting
syndrome

33

5.37

Infection of the
bursa of Fabricius

12

1.95

Infectious bronchitis

5

0.81

Hepatitis with inclusions

5

0.81

Viral necrotic
inflammation of
proventriculus

6

0.97

Marek’s disease

5

0.81

Leucosis

11

1.79

3

0.48

2.44

2

0.32

11
1

1.79

0.16
2

0.32

Tumours and
similar diseases

4

0.65

125 20.35
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22

3.58

69 11.23

%

10

1.62

2

0.32

5

0.81

7

5

0.81

22

3.58

1.14

6

Myocardial infarction
Gizzard erosions

Table 3. Diseases of broiler chickens, heavyweight and lightweight hybrid layer hens,
caused mostly by parasitic invasion
Broiler
Heavyweight Lightweight hybrid
chickens hybrid layer hens
layer hens

Diseases

Fowl pox

TOTAL

Fatty liver syndrome

TOTAL
15

No.

0.65

2

Chronic pulmonary
disease; fibrin. cellulitis

Lightweight
hybrid layer
hens

No.

%

No.

Infection with
poultry lice

1

0.16

Coccidiosis

3

0.48

14

TOTAL

4

0.65

168 27.36

%

No.

%

1

0.16

1

0.16

2.28

12

1.95

14

2.28

14

2.28

51

8.30

105

17.10

Ascardiosis

GRAND TOTAL

103
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Table 4. Diseases of layer hens (Croatian hens
and decorative hens) (family farms) caused
mostly by microorganisms (bacteria, fungi and
viruses), by errors in nutrition and breeding
technology and by parasitic invasion
Layer hens (Family farms)

Diseases

NO.

%

2

0.32

17

2.76

Leucosis (lymphoid and erythroleucosis)

2

0.32

Gizzard erosions and melena

3

0.48

Trauma

2

0.32

Fowl pox

1

0.16

Coccidiosis

1

0.16

Enteritis (cachexia)

1

0.16

Sepsis

1

0.16

30

4.88

Tuberculosis
Marek’s disease

GRAND TOTAL

Table 6. Diseases of ducks and geese (intensive
farming; decorative ducks and geese – familyfarms) caused mostly by microorganisms
(bacteria, fungi and viruses); by errors in nutrition and breeding technology and by parasitic
invasion
Diseases

Ducks and geese
NO.

%

46

7.49

Enteritis,necrotic hepatitis (Clostridium sp.)

7

1.14

Tuberculosis

1

0.16

Necrotic hepatitis

1

0.16

Duck viral enteritis

6

0.97

Viral hepatitis in ducklings

4

0.65

Gizzard erosions

1

0.16

Ascites

1

0.16

Trauma

2

0.32

69

11.23

Inflammation of navel; inflammation
of yolk sac(sepsis)

GRAND TOTAL

Table 5. Diseases of broiler turkeys and Zagorje
turkeys (intensive farming; family farms) caused mostly by microorganisms (bacteria. fungi
and viruses). by errors in nutrition and breeding
technology and by parasitic invasion
Diseases

Broiler turkeys
NO.

%

87

14.16

PEMS

6

0.97

Fowl pox

1

0.16

Tuberculosis
Runting and stunting syndrome

Zagorje turkeys
NO.

%

2

0.32

Table 7. Diseases in wildfowl. exotic decorative
and other types and/or breeding categories of
birds caused mostly by microorganisms (bacteria. fungi and viruses); by errors in nutrition
and breeding technology and by parasitic invasion
Wildfowl. exotic decorative and
other types and/or breeding
categories of birds

Diseases

NO.

%

Megabacteriosis

2

0.32

Sepsis

3

0.48

Trichomoniasis

4

0.65

Infection with poultry lice

1

0.16

Lymphoproliferative
disease in turkeys

1

0.16

Marek’s disease

1

0.16

Histomoniasis

7

1.14

5

0.81

Coccidiosis

1

0.16

19

3.09

Taeniasis

1

0.16

Enteritis – cachexia; liver dystrophy

9

1.46

12

1.95

Iron Storage Disease (ISD)

1

0.16

Myocardial infarction

5

0.81

Atherosclerosis

2

0.32

Hypoxia

1

0.16

Trauma

12

1.95

Botulism

6

0.97

Poisoning (with carbofurans)

1

0.16

61

9.93

Enteritis – cachexia
Cardiovascular diseases
(aorta rupture)
GRAND TOTAL

127

20.68

1

3

0.16

0.48

Pathological anatomical tests are also accompanied with a pathological-histological test (total 510 organ tests). Depending on the
customer’s requirements and the results, samples were taken during the autopsy for the following supplemental tests (laboratories
of the Croatian Veterinary Institute and the Centre for Poultry Science): parasitological test – 37; microbiological (bacteriological,
mycological and virological) test – 500.
The Laboratory conducted an inter-laboratory proficiency testing
(Institute of Veterinary Pathology, Faculty of Veterinary Medicine
of the University of Zagreb; Prof. Helga Gerlach, DVM, Fachtierarzt für Geflügelkrankheiten, Münich, Germany).

Gizzard erosions

TOTAL
GRAND TOTAL
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Education and participation
in scientific and professional
conferences
➜

–– European Research Council Info Day, Ministry of Science,
Education and Sports, Zagreb, 22 October 2014. Lecturers:
Prof. Andričević, Prof. Bourgignon; Prof. Hobdey; Prof.
Prost; Prof. Jonjić, Prof. Smolčić, Prof. Žic Fuchs, Prof.
Kostović, 22 October 2014
–– Workshop on the protection of animals used for scientific
purposes. TAIEX Workshop related to Directive 2010/63/
EU, Hotel Panorama, Zagreb, 17-18 November 2014, Ministry of Agriculture, Directorate for Veterinary Medicine,
17-18 November 2014.
–– Seminar for applicants to Erasmus+ for 2015, Croatian
Chamber of Economy, Zagreb, Agency for Mobility and EU
Programs, 2 December 2014 and 5 December 2014.

Marina Tišljar, PhD:
–– Workshop – professional training of employees of SANO
Animal Nutrition Company, Ltd. of Popovača in the field of
poultry diseases (22-25 September 2014, Centre for Poultry Science, Croatian Veterinary Institute, Zagreb):
–– Invited lectures: Marina Tišljar, PhD, DVM
1) Most frequent causes of death by etiological factors
2) Parasitic diseases – Coccidiosis
3) Tumour diseases
4) Practical training – autopsy method and pathological
anatomical diagnostics of diseases in poultry/fowl
–– Workshop – Training on preparation for application to the
tender - HORIZON 2020 Projects INFO Day – Nanotechnology; Advanced materials; Biotechnology of advanced production and processing (NMP+B); Spreading of excellence and participation (Era Ch., Teaming, Twinning, Agency
for Mobility and EU Programs). Institute of Lexicography,
Zagreb, 29 January 2014
–– Workshop - Fit for Health, International Training for FP7
Newcomes Agenda. Centre for European Accession Processes, Dubrovnik Hotel. Zagreb, 3 February 2014
–– Lecture – Presentation on project options, Croatian Veterinary Institute – Horizon 2020: Structural and cohesion
funds for 2007–2013. Croatian Veterinary Institute. Zagreb,
25 March 2014
–– Workshop – Exchange of good practice of innovative ventures, Croatian Agency for Small Entrepreneurship, Innovations and Investments, HAMAG BICRO, Croatian Chamber of Economy. Zagreb, 27 August 2014
–– Workshop “How to apply to Eurostars and EUREKA program?” HAMAG BICRO, Croatian Chamber of Economy.
Zagreb, 28 August 2014
–– Experimental animals in scientific research, 2nd Symposium of the Croatian Laboratory Animal Science Association, Faculty of Veterinary Medicine of the University of
Zagreb, 10 October 2014, active participation – Tišljar et
al.: „Are poultry and other birds sufficiently represented
as animal models in biomedical research of some human
diseases in Croatia?“, 10 October 2014

Branch – Centre for Poultry Science

Scientific research activities
Final papers in experiments within the scope of research projects (December 2014):
➜

“Role of nitrogen (II) oxide in cardiovascular diseases in poultry” – Croatian Ministry of Science, Education and Sports
– conducted by: Marina Tišljar, PhD, Croatian Veterinary Institute, Centre for Poultry Science

Research – Marina Tišljar, PhD
➜

Pathological-morphological research related to virus infections in domestic poultry and in wildfowl and waterfowl, wild
forest birds and waterfowl, exotic and other types of birds –
Institute for Fowl Diseases with Clinic, Faculty of Veterinary
Medicine University of Zagreb – Croatian Veterinary Institute,
Centre for Poultry Science, Zagreb – Public Institution Kopački Rit Park of Nature, Tikveš

➜

Pathological-morphological research related to the issue of
etiopathogenesis of cardiovascular disease in broiler turkeys
in intensive breeding during breeding period (Croatian Veterinary Institute, Centre for Poultry Science, Zagreb/ Institute
for Pathology (Laboratory for Molecular Pathology), Faculty
of Medicine of the University of Zagreb, Zagreb.

Cooperation with other institutions
1. Institute for Veterinary Pathology, Faculty of Veterinary Medicine University of Zagreb, Zagreb
2. Institute for Poultry Diseases with Clinic, Faculty of Veterinary Medicine University of Zagreb, Zagreb

Branch – Centre for Poultry Science

3. Division of Physiology, UCE Birmingham, 2SU, UK (dr. R.G.
Cooper, DVM, PhD)
4. Institute for Pathology (Laboratory for Molecular Pathology), Faculty of Medicine University of Zagreb, Zagreb
5. Croatian Brain Research Institute, Faculty of Medicine University of Zagreb (Laboratory of Immunohistochemistry and in
situ Hybridisation, conducted by: Nataša Jovanov Milošević,
PhD, Assistant Professor)
6. University Clinical Centre (Clinical Institute for Clinical Chemistry and Biochemistry - Aleš Jerin, PhD, Assistant Professor)
7. Public Institution Kopački Rit Park of Nature, Tikveš
8. Prof. Helga Gerlach, PhD (Fachtierartzin für Geflugelkrankheiten und das Teilgebiet Ziervogel und Tauben, Munich)
9. Biserka Riha, MPharm, specialist in toxicological chemistry,
court expert witness for toxicology
10. Faculty of Agriculture University of Zagreb, Institute for Animal Feeding (Prof. Z. Janječić, PhD)
11. Clinic for Small Animals, Faculty of Veterinary Medicine University of Ljubljana, Ljubljana, Slovenia (Ana Nemec, PhD,
Spec.Vet.Dent., DVM)

Laboratory employees:
Marina Tišljar, PhD, DVM, scientific advisor,
Laboratory Manager
Patricija Mihalinčić, technical associate
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Laboratory for Virology and
Serology (C-4)
termine the risk of introduction of avian influenza virus into
domestic poultry farms.

Vladimir Savić, PhD, DVM,

Laboratory Manager
e-mail: v_savic@veinst.hr

T

he Laboratory conducts diagnostics of all major viral poultry
diseases directly, based on detection of agents, or indirectly,
by detection of specific antibodies in non-vaccinated birds. A
significant share in its activities is evaluation of post-vaccination
immunity in farm poultry and freely bred poultry. Another activity
of the Laboratory is serological and molecular diagnostics of certain bacterial poultry diseases. The Laboratory uses the following
methods: isolation and identification of viruses in chicken embryos, conventional and Real-Time PCR, ELISA, inhibition of haemagglutination, fast serum agglutination, gel immunodiffusion, neuraminidase inhibition and vaccine titration in SPF embryos and
cell culture.

➜

In addition to the laboratory diagnostics of viral and bacterial
diseases at customers’ request, the Laboratory acts as National
Reference Laboratory and conducts the following activities:

➜

Within the scope of the annual Decree on the protection of
animals from infectious and parasitic diseases and its financing by the Ministry of Agriculture, the Laboratory conducts the assessment of efficacy of poultry vaccination against
Newcastle disease.

➜

Within the scope of the annual Program of Influenza Virus
Testing in Wildfowl of the Ministry of Agriculture, the Laboratory organizes and conducts the collection and testing of
wildfowl samples for the National Monitoring in order to de-

Branch – Centre for Poultry Science

➜

Within the scope of the Program of Influenza Virus Testing
in Poultry of the Ministry of Agriculture, the Laboratory conducts serological control of low-pathogenic subtypes of avian
influenza virus (NPIP) H5 and H7 in various poultry.

➜

Within the scope of the Program of Control of West Nile Virus
in the Republic of Croatia of the Ministry of Agriculture, the
Laboratory conducts a serological study of extensively farmed
hens and detection of the agent by molecular test of tissue
samples of dead or killed birds;

➜

Within the scope of the Plan for Approval of Poultry Farming
and Hatching Facilities of the Ministry of Agriculture, the
Laboratory conducts serological tests on Salmonella gallinarum, S. pullorum, Mycoplasma gallisepcticum and Mycoplasma meleagridis.

The Laboratory is also appointed the Reference Laboratory for
Avian Influenza for Eastern Europe and Caucasus by the Food
and Agriculture Organisation (FAO) based on TCP/RER/ 3004 Program. Within the scope of the program, the Laboratory manufactures reference reagents for avian influenza and provides training for
laboratory diagnostics of that disease.

Laboratory activities in 2014
In the course of the preceding year, the Laboratory conducted
23,321 analyses. Out of that, there were 22,718 serological analyses
(Table 1) and 603 analyses related to detection, identification or
quantification of virus in the tested samples (Table 2).

Branch – Centre for Poultry Science

Table 1. Tests for detection/quantification of
antibodies (method)
Antibodies

Ukupno

In the course of 2014, infections detected in domestic poultry
included infectious bronchitis virus, fowl pox virus, infectious
laryngotracheitis virus, West Nile virus, duck infectious enteritis
and Mycoplasma gallisepticum.

Avian influenza,subtype H5 (IHA)

2 695

Avian influenza, subtype H7 (IHA)

2 695

Newcastle disease (IHA)

2 194

Western Nile encephalitis (ELISA)

1 230

➜

Real Time PCR for Marek’s disease virus

Haemorrhagic enteritis in turkeys (IDG)

1 336

➜

Real Time RT-PCR for Usutu virus

Infectious bursal disease (ELISA)

604

➜

Standard RT-PCR for turkey coronavirus

Egg drop syndrome (IHA)

970

➜

Standard RT-PCR for turkey astrovirus tip 2 (TAstV-2)

Infectious bronchitis (ELISA)

255

➜

Poultry vaccine titration on cell culture

Swollen head syndrome / Turkey rhinotracheitis (ELISA)
Leucosis (ELISA)

79
237

Avian reoviruses (ELISA)

52

Salmonella D group (BSA)

2 710

Mycoplasma gallisepticum (BSA)

4 814

Mycoplasma synoviae (BSA)

1 159

Mycoplasma meleagridis (BSA)

1 688

Total

Development of new diagnostic
methods in 2014

Inter-laboratory proficiency
tests
The Laboratory took part in four inter-laboratory proficiency tests.
The tests were related to avian influenza and Newcastle disease.
1. EU AI PCR Proficiency Testing 2014 - Veterinary Laboratories
Agency, Weybridge, United Kingdom

22 718

2. EU APMV-1 (ND) PCR Proficiency Testing 2014 - Veterinary
Laboratories Agency, Weybridge,
United Kingdom

Table 2. Tests for detection/quantification of viruses

Virus

Influenza A
Newcastle disease

Real Time
PCR

Standard
PCR

Virus
Virus
titration in
Sequenisolation
SPF embryos
cing
in chicken
and on cell
embryo
culture

4
11

Infectious bronchitis

84

Infectious bursal disease

12

1

28

8

1

3

Haemorrhagic enteritis in turkeys

6

7

3

Since 2009, the Laboratory for Virology and Serology has been implementing the quality system based on standard HRN EN ISO/IEC 17025:2007.
Accredited methods:

3

➜

for avian influenza diagnostics:
Real time PCR for M gene of
Influenza A virus (Detection of
influenza A matrix gene by real
time Taqman® RT-PCR – VLA
Weybridge).

➜

for Newcastle disease diagnostics: Real Time PCR for M gene
of avian paramixovirus type
1 (Detection of Virulent Newcastle Disease Virus in Clinical
Samples – NVSL USDA).

300
32

2

1

Fowl pox

1
3

Avian encephalomyelitis
Duck virus enteritis

5

Infectious laryngotracheitis

1

Mycoplasma gallisepticum

14

Mycoplasma synoviae

6

Turkey coronavirus

5

Turkey astrovirus type 2

5

Total
GRAND TOTAL TESTS

Method
accreditation

2

Adenoviruses

3. EU AI Conventional Proficiency
Panel 2014 – Veterinary Laboratories Agency, Weybridge, United
Kingdom
4. EU APMV-1 (ND) Conventional
Proficiency Panel 2014 – Veterinary Laboratories Agency,
Weybridge, United Kingdom

2

Poultry leucosis
Marek’s disease

ELISA

39

West Nile encephalitis

Avian reoviruses

IDG

181

51

31

32

2

6

300
603
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–– 5-7 May 2014, Vladimir Savić, PhD took part in the conference “Blue is Healthy 2014” organized by Genera on the
islands of Brijuni, Croatia
➜ Workshops
–– 1-30 April 2014, Vladimir Savić, PhD took part in the workshop COST Action FA1207: Towards Control of Avian
Coronaviruses in Padua, Italy. 18-19 November 2014, Vladimir Savić, PhD took part in the workshop COST Action
FA1207: Towards Control of Avian Coronaviruses in Toulouse, France.
–– 16 February 2014, Vladimir Savić, PhD held a workshop
under the title “Updates on avian infectious bronchitis epidemiology, diagnosis and vaccination” in Tehran, Iran
–– 31 October 2014, Vladimir Savić, PhD held two workshops
under the title “Infectious bursal disease” and “Newcastle
disease” at the veterinarians’ conference in Pendik, Turkey
➜ Lectures

Personnel education, training
courses, lectures and travels
➜

Personnel education:

–– 9-13 June 2014, Tajana Amšel Zelenika, PhD and Mirta
Balenović, PhD completed the training under the title “Titration of cell-linked Marek’s disease virus on chicken fibroblast culture” in Genera d.d., Croatia.
–– 29 September – 10 October 2014, Tajana Amšel Zelenika,
PhD and Mirta Balenović, PhD completed the training under the title “Titration of infectious bursal disease virus
on chicken fibroblast culture and titration of Newcastle
disease on VERO cells” in Genera d.d., Croatia.
➜ Training courses:
–– 23-25 April 2014, Vladimir Savić, PhD took part in Merial
Avian Forum in Paris, France
–– 20-22 May 2014, Vladimir Savić, PhD took part in the Joint
20th Annual Meetings of the National Laboratories for Avian Influenza and Newcastle Disease of European Union
Member States 2013 in Lelystad, the Netherlands.

Branch – Centre for Poultry Science

–– 16 February 2014, Vladimir Savić, PhD held a plenary
lecture at the 4th International Veterinary Poultry Congress of Iran under the title “Re-emergence of a Variant Avian
Infectious Bronchitis Virus in Croatia and Subsequent Recombination With 793B Type”, in Tehran, Iran
–– 22 September 2014, Tajana Amšel Zelenika, PhD took part
in the training course “Fundamentals of farming and health protection in flocks of layers and broilers”. Croatian
Veterinary Institute, Centre for Poultry Farming, Zagreb
and SANO –Animal Nutrition Company, Ltd., Popovača.
Zagreb, Croatia with the following lectures: Mycoplasmoses, chronic respiratory disease, Infectious bursal disease,
Newcastle disease
–– 22 September 2014, Vladimir Savić, PhD took part in the
training course “Fundamentals of farming and health
protection in flocks of layers and broilers”. Croatian Veterinary Institute, Centre for Poultry Farming, Zagreb
and SANO –Animal Nutrition Company, Ltd., Popovača.
Zagreb, Croatia with the following lectures: Infectious
bronchitis, Avian influenza, Immunoprophylaxis
–– 25 October 2014, Vladimir Savić, PhD held an introductory lecture under the title “Avian flaviviruses” within the
scope of the symposium under the title “Emergent and reemergent flaviviruses – common challenge and responsibility of human and veterinary medicine” in Zagreb, Croatia

Branch – Centre for Poultry Science

International cooperation

Scientific research activities

In the course of the preceding year, the Laboratory cooperated
with institutions abroad including:

Projects funded by the Ministry of Science,
Education and Sports:

–– Animal Health and Veterinary Laboratories Agency, UK
–– University of Ljubljana, Faculty of Veterinary Medicine,
Institute for Poultry Health Care, Ljubljana, Slovenia
–– University of Sarajevo, Faculty of Veterinary Medicine, Sarajevo, Bosnia and Herzegovina
–– Faculty of Veterinary Medicine, Veterinary Institute, Department of Avian Diseases, Skopje, Macedonia
–– Veterinary Specialist Institute Kraljevo, Kraljevo, Serbia
–– Research Institute for Veterinary Science Novi Sad, Novi
Sad, Serbia

➜

“Gene characterisation of avian influenza and Newcastle diseases viruses in Croatia” by Vladimir Savić, PhD

➜

COST action FA1207: “Towards Control of Avian Coronaviruses: Strategies for Diagnosis, Surveillance and Vaccination”

Other activities
Vladimir Savić, PhD took part as mentor in the preparation of the
doctoral dissertation by Luka Jurinović, PhD under the title “Ecology of influenza virus in in Black-headed Gulls (Chroicocephalus
ridibundus) in Croatia”. Faculty of Science University of Zagreb,
Croatia, Date of defence: 18 June 2014

Laboratory employees:
Vladimir Savić, PhD, DVM, scientific advisor, Laboratory Manager
Tajana Amšel Zelenika, PhD, DVM, scientific associate
Mirta Balenović, PhD, DVM, scientific advisor
Luka Jurinović, PhD, Dipl.Eng.Biol, senior assistant
Maja Marđetko, technical associate
Željka Račić, technical associate
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General Unit

Numerous letters, contracts, invoices, various financial analyses
were made, and we purchased office consumables, cleaning and
maintenance substances for the laboratory and office premises,
technical and scientific literature, protective clothes, and various
administrative services were provided in relation to the operations
of the Centre for Poultry Science in general.
A great role in the operations of the General Unit was played by
the Reception Office, which received and recorded the diagnostic
samples submitted to the Centre for Poultry Science.
A significant contribution to the operations of the Centre for Poultry Science was provided by the General Unit staff engaged on
washing and sterilisation of laboratory vessels and the cleaning
and maintenance of laboratory and office premises.
Radmila Raguž-Đurić, MSc, Dipl. Eng.,

General Unit Manager
e-mail: r.raguz-duric@veinst.hr

G

eneral Unit of the Centre for Poultry Science encompasses
the services of economics, statistics and IT services, administration, reception office, washing and sterilisation of laboratory vessels, cleaning of laboratories and offices, providing full
support to the Centre for Poultry Science activities. The General
Unit has four employees: one MSc, one technical associate and
two cleaning ladies. Numerous activities of the General Unit include the following: collection of statistical data on poultry farming
in Croatia and in the world; various research on poultry farming
capacities; organising the research on training of poultry farmers;
organising of conferences on poultry farming issues; administrative services related to the Centre for Poultry Science; receipt of diagnostic materials; washing and sterilisation of laboratory vessels,
and cleaning of laboratory and office premises.

General Unit activities in 2014
In 2014, the department of the General Unit for economics, statistics and IT participated in various research studies related to
poultry industry. This primarily refers to regular collection and
analysis of statistical data on development of the Croatian and global poultry production, consumption, export and import of poultry
products and on training of poultry farmers.
Branch – Centre for Poultry Science

Accreditation
The General Unit is actively involved in all operations concerning
the implementation of the management system in the Centre for
Poultry Science and fulfilment of requirements of HRN ISO IEC
17025 standard.
The General Unit activities in 2014 were focused on the improvement of the management system through the education of personnel, personnel qualifications tests, updating of all documents
and forms, analysis of customer feedback and qualification of
suppliers of the Centre for Poultry Science. The General Unit takes part in the assessment by the Croatian Accreditation Agency
through operations of other laboratories being accredited, particularly by harmonization of the operating procedures with the requirements of Article 4 of HRN ISO IEC 17025 standard.

Education, seminars, workshops
In 2014, all General Unit employees attended four internal seminars on the topic of management systems. The following employees also took part in external education courses:
➜

Radmila Raguž-Đurić, MSc:

–– Lecture – Presentation on project options of the Croatian Veterinary Institute, Ministry of Agriculture and the
Agency for Mobility and EU Programs. Croatian Veterinary Institute. Zagreb, 25 March 2014
➜ Vesna Vinter
–– Education – Budgetary Accounting, Balance of Accounts
of Customers and Suppliers. Libusoft Cicom d.o.o., Zagreb, 26 September 2014

Branch – Centre for Poultry Science

Research and professional
conferences
➜

In 2014, Radmila Raguž-Đurić, MSc took part in a domestic scientific and professional symposium:

–– Significance and role of family farms in the context of rural development. Croatian Society of Agricultural Economists, Zagreb, 3 July 2014
In 2014, the General Unit started the preparations and sent the 1st
notice for the 11th Scientific and Professional Symposium “Days of
Poultry Science 2015” with international participation, to be held
on 13-16 May 2015 in Solaris Hotels Resort, Ivan Hotel in Šibenik.
The Symposium will be organised by the Centre for Poultry Science for the 11th time.

Scientific research activities
➜

Radmila Raguž-Đurić, MSc is participating in scientific research projects of the Ministry of Science, Education and Sports:

–– 048-0481153-1136, Gene characterisation of avian influenza and Newcastle disease virus in Croatia, by Vladimir Savić, PhD, since 2007, Croatian Veterinary Institute
–– 053-0531863-1858, Immunoprophylaxis of poultry and
other bird diseases, by Prof. Hrvoje Mazija, PhD, since
2007, Faculty of Veterinary Medicine University of Zagreb.
In 2014, we continued the research on lifelong learning of poultry
farmers, started in 2012. The aim of the research is to form the
guidelines for the establishing of the system of organized professional education and training of poultry farmers. At the start of
the research, surveys were conducted to collect the opinions and
attitudes from the selected experts about the life-long education
of poultry farmers. In 2014, empirical research was prepared and
completed which identified the needs of poultry farmers with lifelong education.

General Unit employees:
Radmila Raguž-Đurić, MSc, Dipl.Eng.,
expert associate, General Unit Manager
Vesna Vinter, technical associate
Ivanka Majer, cleaning lady
Ivana Oštrić, cleaning lady
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Branch –
Veterinary
Institute Križevci

Darko Majnarić, PhD, DVM,

Branch Head
e-mail: majnaric.vzk@veinst.hr

The year 2014 could be described as one of the best in the history
of our Branch Institute by the number of tests performed, refurbishment of the laboratory premises and purchase of new equipment.
Due to the Ministry of Agriculture Programs in the control of infectious animal diseases, enzootic bovine leucosis, Aujeszky’s disease, brucellosis in pigs, sheep, goats and cows, on the area of the
Branch, total 167,560 blood samples were tested. That part of our
operations was financially covered almost until the end of the year.
We must admit that despite the crisis in the government finance,
the Ministry of Agriculture fulfilled their liabilities until the end of
October.
The preceding year was also the best one for us in terms of investments, with HRK 7 million investments in the purchase of
equipment, refurbishment of the laboratories, purchase of furniture, and improvement of the surrounding landscape.
It should be noted that our Branch Institute has procured a significant amount of new equipment for chemical analytics, diagnostics
of animal diseases, microbiological tests of food and water, along
with the purchase of new laboratory furniture, adaptation of all
laboratories and repairs of capital significance. The roof has been
repaired and the attic has been adapted, the laboratories on the
1st floor and in the ground floor have been renovated, the dissection hall is under reconstruction, the basement has been restored
and the problem of excessive humidity has been resolved. New
450 square meters have been obtained for the archives as well as
new 200 square meters in the basement for storage of hazardous
chemicals and waste materials. The value of the masonry works
exceeds HRK 3 million, the value of the new equipment exceeds
HRK 3 million and the value of the new furniture is HRK 1 million.
The front yard and the back yard have been improved, with more
parking lots and more area for receipt of samples.
ELISA method has been introduced in the diagnostics of Brucella
ovis as well as ELISA method for determination of IBR/IPV antibodies in cattle. A new VITEK 2 device for identification of bacteria
Branch – Veterinary Institute Križevci

has been purchased and immediately put in operation. It improved
our operations in microbiology by shortening the identification
time and the by making the test cheaper. A new LC-MS/MS device
has been purchased for analysis of residues. Several pages would
be needed to write down all the new equipment purchased. Of
course, all that would be impossible without support from the headquarters of the Croatian Veterinary Institute in Zagreb, and particularly their General Manager, Prof. Željko Cvetnić, PhD who by
this act completed the cycle of reconstruction of all laboratories
and branches of the Institute. We use this opportunity to express
our sincerest gratitude to the Croatian Veterinary Institute and Mr.
Cvetnić for their assistance.
Our quality system continues to be the priority in all our laboratories and its functioning and constant improvement has been confirmed through an audit by the Croatian Accreditation Agency.
In 2014, two of our technical associates, Marija Japec and Ivo Kolar, as well as our cleaning lady Nada Sačarić retired.
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Laboratory for Diagnostics (K-1)
which will be in function from February 2015. Within the scope of
the Laboratory reconstruction, a great part of the old equipment
and accessories will be replaced with the new ones (furniture,
refrigerators, freezers, thermostats, centrifuge, microbiological
chamber).

Table 1. Types of tests and number of samples tested in 2014
TYPE OF TEST

NUMBER OF SAMPLES

%

3 532

2.06

93

0.05

Parasitological test

282

0.16

Virological test

146

0.09

Serological test

167 560

97.64

Total

171 613

Microbiological test
Pathological anatomical test

Branko Bačanek, MSc, DVM,

Laboratory Manager
e-mail:bacanek.vzk@veinst.hr

Table 2. Tests based on the Decree at the expense
of the Croatian Government budget in 2014
SAMPLES
PROCESSED

METHOD

L

aboratory for Diagnostics provides both field and laboratory
diagnostics of diseases in domestic and wild animals, licensed
disinfection, disinfestation and pest control services to businesses (52) and our expert associates also provide mentorship services for the Secondary School of Agriculture in Križevci students
in drafting their final theses. Practical training is also held for the
students of the College of Agriculture.

Laboratory activities in 2014
By application of 47 research methods, in 2014 the Laboratory processed total 171,613 samples and documented them in 25,777 test
result reports. Compared to the preceding year, there was increase in the number of processed samples (65.1%), as a result of the
implementation of the Program for reaching the conditions for
obtaining and maintenance of the official status of infection-free
domestic animal herd, as defined in the Decree and funded by the
Croatian Ministry of Agriculture. In 2014, the Laboratory started
implementing a new enzyme immunoassay method for blood tests
(ELISA) for detection of antibodies for Brucella ovis.
The working conditions of our employees have been very difficult
this year, due not only to an increased scope of work but also because of frequent transfers of the personnel and equipment caused by the construction works in the Institute. According to the
reconstruction plan, the K-1 Laboratory will obtain new premises,

Campylobacter foetus subs.foetus
microaerophilic isolation on Columbia agar

55

Listeria spp. – isolation from animal organs

0

Isolation of Salmonella spp. from animal
faeces and overboots Isolation of
Salmonella spp. from eggs and organs

POSITIVE

29

3

1 017

15

Immunoassay for detection of enzootic
bovine leucosis (EBL) virus antibodies

35 374

784

Immunoassay for detection of classical
swine fever virus antibodies

60 244

46

330

0

Immunoassay for detection of
Aujeszky’s disease antibodies

Rose-Bengal test
Immunoassay for detection of
Brucellaovis antibodies

130 206

Immunoassay for detection of
Brucellaovis antibodies

2 353

Immunofluorescent test for
detection of rabies virus

146

Assessment and sampling of
tissue for control of immunity
after oral vaccination in foxes

349

Assessment of tuberculin reactions
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Accreditation and participation in
inter-laboratory proficiency tests

Table 3. Number of serological blood tests in
2014
Cows

Pigs

71 555

152

Sheep

Goats

Total

Brucellosis
RBT
B. ovis - ELISA
Enzootic bovine
leucosis (ELISA)
Infectious bovine
rhinotracheitis
(ELISA)

53 337 6 288 131 332
2 353

2 353

61 171

61 171

998

998

Classical swine
fever (ELISA)

330

330

Aujeszky’s
disease (ELISA)

35 489

35 489

133
724 35 971

55 690 6 288 231 673

TOTAL TESTS

Laboratory employees:
Branko Bačanek, MSc, DVM, Laboratory Manager
Ivica Pavljak, MSc, DVM
Jadranka Jurmanović, MSc, DVM
Branch – Veterinary Institute Križevci

The Laboratory has been accredited according to standard HRN
EN ISO/IEC 17025: Isolation of motile Salmonella spp. from animal faeces, overboots, eggs and organs (2). The Laboratory results
have been in compliance with the defined criteria in the inter-laboratory PT scheme (AHVLA-UK) for Salmonella infections and
trichinellosis and the Laboratory was successful in the inter-laboratory proficiency tests organized by National Reference Laboratories for brucellosis (Z-II-1), enzootic bovine leucosis (Z-III-3),
trichinelosis (Branch Institute Vinkovci - V1) and salmonellosis
(Centre for Poultry Science).
In 2014, after the audit and accreditation of its method by external assessors (Croatian Accreditation Agency), the Laboratory has
been assessed as satisfying, without any incompliances.

Tomislav Sukalić, DVM
Snježana Perus, technical associate
Marko Markulin, technical associate

Branch – Veterinary Institute Križevci

Laboratory for Food and Feed
Microbiology (K-2)
2. HRN EN ISO 16654:2003 Horizontal method for detection of
Escherichia coli O157
3. HRN EN ISO 7899-2:2000 Detection and count of faecal streptococci – Part 2: Membrane filtration method
4. HRN EN ISO 9308 -1:2014 Detection and count of Escherichia
coli and coliform bacteria – Part 1: Membrane filtration method for waters with low bacterial background flora
5. HRN EN ISO 16649-2:2001 Method of counting beta-glucuronidase positive Escherichia coli - Part 2: Colony count at 44°C
with the use of 5-bromo-4-chloro-3-indolyl beta –D-glucuronide
6. HRN EN ISO 6222:2000 Cultured microorganism count – Colony count by inoculation in a nutrient agar culture medium
7. HRN EN ISO 11290-1:1999/ A1:2008 Horizontal method for detection and enumeration of Listeria monocytogenes – Part 1:
Detection method
Vesna Jaki Tkalec, PhD, DVM,

Laboratory Manager

8. HRN EN ISO 11290-1:1999/ A1:2008 Horizontal method for detection and enumeration of Listeria monocytogenes – Part 2:
Enumeration method

e-mail: jaki.vzk@veinst.hr

In 2014, the Laboratory was audited by the Croatian Accreditation
Agency and no incompliances were found.

T

In the course of works on the exterior and interior of the building
and the surroundings of the Institute, the Laboratory was reconstructed and transferred to the new premises and a significant part
of the new equipment was purchased for the test requirements.

he Laboratory activities include microbiological tests of food,
drinking water and animal feeds, control of microbiological
purity of the facilities as well as pollen analysis of honey. The
analyses are conducted based on orders from inspectors and customers (through contracts with food production and trade facilities). The Laboratory employees also collect samples of food, water
and swabs or contact plates in slaughtering, processing and trade
facilities.
Based on a decision of the Directorate for Food Safety and Quality, the Laboratory has been appointed the official laboratory for
microbiological tests with the accredited methods and methods
for which the Laboratory has been successfully taking part in the
inter-laboratory proficiency tests of detection and/or enumeration of: aerobic mesophilic microorganisms, Enterobacteriaceae,
Staphylococcus aureus, Pseudomonas aeruginosa, yeasts and
moulds and pollen analyses.
The quality of the Laboratory operations has been confirmed with
the accreditation according to HRN EN ISO/IEC 17025 by the Croatian Accreditation Agency and the specific standards for methods
in the field of microbiological testing of food, animal feed and water.
1. HRN EN ISO 6579:2003/ cor 2004 Horizontal method for detection of Salmonella spp
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Laboratory activities in 2014
In 2014, the Laboratory for Food and Feed Microbiology received
16,185 samples of food, animal feed, drinking water, swabs of carcases and swabs and contact plates taken from operating surfaces
in slaughtering, processing and trade facilities. Share of specific
food groups in the number of tested samples and the number of
incompliant samples is presented in the table below.

Table 1. Number tested and non-compliant samples within specific food groups

391

16185

total number of tested samples
total number of incompliant samples

Number Number of
of tested processed
samples methods

Food/sample group
Milk and dairy
products

2 494

5 632

201

450

Ice creams

26

108

Fruits and vegetables

52

284

Confectionary
products

14

56

➜

Cereals and cereal
products

LGC Standards, Lancashire, United Kingdom. Programs: QMS
Round 217, QMAS Round 215, QMAS Round 215

33

108

➜

Bakery products

85

304

FAPAS, York, United Kingdom. Program: Leap Scheme Proficiency Test, Y0283, Y0359 and Y0638

➜

BIPEA, Paris, France. Program: A Honeys

Oils and fats

Meat and products
of cattle, poultry and
wild game meat

4 194

9 276

77

385

Eggs and egg
products

279

854

Honey and its
products, other
bee products

116

220

14

91

6

22

181

1048

Food additives

73

226

Ice

62

310

Other

76

159

Drinking water

1 087

4 646

Carcass swabs

Bovine, lamb and
swine halves

1 277

3 612

Poultry carcasses

Neck skins

215

215

Surface and
equipment swabs

Slaughtering,
processing,
transport facilities

5 329

8 878

Animal feed

Animal feed mixtures
and raw materials

294

992

16 185

37 876

Food

Figure 1. Graphic
presentation
of the share of
the number of
tested samples
and the number
of samples
incompliant
with the requirements

Fish and fish products

Condiments
Juices and
refreshing drinks
Complex foodstuffs

TOTAL number of tested samples /
number of processed methods
Branch – Veterinary Institute Križevci

Participation in inter-laboratory
proficiency tests
In 2014, the Laboratory took part in the international inter-laboratory proficiency testing with the following institutions:

Branch – Veterinary Institute Križevci

Laboratory employees:
Vesna Jaki Tkalec, PhD, DVM, Laboratory Manager
Jadranka Sokolović, DVM, expert associate and Deputy Laboratory Manager
Daniela Majnarić, technical associate
Martina Antolić, technical associate
Anthony A. Pavlović, technical associate
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Laboratory for Analytical
Chemistry and Residues (K-3)
Thus, the Laboratory took part in the National Beekeeper’s Program for Honey Quality Control 2014-2016 which resulted in increased number of honey samples in 2014.

Table 1. NUMBER OF SAMPLES AND NUMBER OF SAMPLES INCOMPLIANT WITH CRITERIA OF RELEVANT ORDINANCE, DECLARATION OR WATER MANAGEMENT
LICENSES
Sample type

Number of
Incompliant
samples

Cereals and cereal products,
bakery products

16

2

Marija Denžić Lugomer, Dipl. Eng.

Meat and products made of cattle,
poultry and wild game meat

51

0

Laboratory Manager

Animal feed

102

0

e-mail: denzic.vzk@veinst.hr

Milk, dairy products and
milk-based products

101

2

Honey, bee products and
honey-based products

77

7

T

he Laboratory for Analytical Chemistry and Residues performs chemical analyses on the samples of food, animal feed,
drinking water and wastewaters. The Laboratory employees
include one technical associate, one Master Engineer of Bioprocessing Engineering (trainee since 1 June 2014) one Master of Chemistry and one Graduate Chemistry Engineer.
In the course of 2014, the Laboratory received 1,950 samples. Total
12,245 chemical analyses were conducted based on orders from
clients and inspectors. Most incompliant samples were wastewaters that did not meet the criteria of the issued Water Management
Licenses. In comparison with the preceding year, there were fewer
analysed samples and the most significant decrease in number was
observed in samples of meat and meat products from cattle, poultry and wild game and drinking water.
In 2014, the Laboratory joined the National Program of Monitoring
of Residues for the area of detection of benzimidazole residues in
milk and animal tissue (HPLC/DAD method) and the validation of
the method of detection of benzimidazole residues in food of animal origin on matrices of eggs and liver tissue continued.
The Laboratory also conducts control of honey and other honeybased products, in terms of physical and chemical parameters,
according to the applicable Ordinance and standard methods.

Branch – Veterinary Institute Križevci

Drinking water

1 070

29

Wastewaters, water from
ponds, natural watercourses

340

109

Residues of benzimidazole
in milk and animal tissue
(benzimidazole residues)

163

1

30

0

1 950

150

Other
Total

Participation in inter-laboratory
proficiency tests
In 2014, the Laboratory successfully took part in inter-laboratory
tests of drinking water, wastewaters, animal feed, honey and benzimidazole residues in milk.
For the analysis of drinking water parameters, the Laboratory took
part in the 15th International Chromatography School, for the group of anions and cations. Total 12 ions (8 anions and 4 cations)
were processed and the results were very satisfactory.
MLU testing of drinking water on 8 parameters within FAPAS
LEAP program was also successful.

Branch – Veterinary Institute Križevci

We also took part in the testing of wastewaters organized by RTC
for parameters: low-volatile lipophilic substances (oils and fats),
total carbohydrates (mineral oils) and total phosphorous.

of wastewaters and surface waters by the Ministry of Agriculture
– Water Management Directorate with the 10-year validity term.

As regards animal feed, the Laboratory takes part in a free-of-charge MLU with a laboratory from Slovenia (Perutnina Ptuj). 36 parameters were analysed on 3 samples of animal feed.

Purchase of new equipment and
refurbishment of premises

Participation in MLU for honey, organized by the French Reference Laboratory for Honey “Bipea” was continued and 5 parameters (water, electric conductivity, free acids, sucrose and
hydroxylmethylfurfural) were tested.

In autumn 2014, the equipment was purchased for the requirements of K-3 Laboratory which will definitely result in much faster and high quality processing of received samples and definitely
higher level of competition on the market of relevant services.

Due to the fact that the Laboratory joined the National Program
of Monitoring of Residues in 2014, the inter-laboratory testing of
benzimidazole residues in cow milk samples organized by the Reference Laboratory for Residues of Berlin, Germany (EURL) was
conducted. The results of the Laboratory participation are still
expected.

In the end of the year, the Laboratory was transferred to the new
premises within the Institute building which have been completely
adapted for placement of instruments and for performance of office activities.

Accreditation and licenses
In 2014, the Laboratory was reaccredited by the Croatian Accreditation Agency in compliance with the standard HRN EN ISO/IEC
17025 in respect total four analytical methods:
➜

Determination of dissolved anions by liquid chromatography
of ions - Part 1: Determination of bromide, chloride, fluoride,
nitrate, nitrite, phosphate and sulphate (HRN EN ISO 103041:2009/Corr.1:2012)

Education and participation in
scientific and professional conferences
In 2014, the K-3 Laboratory employees attended the following professional seminars:
➜

M. Denžić Lugomer: “Measurement Uncertainty for Practitioners”, Croatian Metrology Association, Zagreb, 26-28 March 2014

➜

D. Pavliček: «New separation technologies from Waters», Instrumentalia Adria d.o.o., Zagreb, 12 March 2014

➜

➜

Determination of dissolved Na+, NH4+, K+, Ca2+ and Mg2+ by
chromatography of ions (HRN EN ISO 14911:2001)

D. Pavliček: “User Seminar with Ion Chromatography Workshop”, Kemolab d.o.o., Čiovo, 29-30 May 2014

➜

➜

Determination of the chemical oxygen demand (HRN ISO
6060:2003)

D. Pavliček, M. Kiš: “Control of Cereals”, CROLAB, Bjelovar, 4
June 2014

➜

➜

Determination of water in honey (AOAC, 18 ed., 2005 Official
method No. 969.38)

M. Kiš: “15th International Chromatography School”, Faculty
of Chemical Engineering and Technology, Zagreb – 12-13
July 2014

➜

M. Kiš: “ANAS – Chromatography Day 2014”, ANAS, Zagreb, 29 October 2014

th

In June 2014, the Laboratory passed the test of its activities regarding wastewaters and became licensed for sampling and testing
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Laboratory employees:
Marija Denžić Lugomer, Dipl.Eng, Laboratory Manager
Damir Pavliček,Mag.Chem, expert associate, Deputy Manager
Maja Kiš, Mag.Eng.Bioproc., expert associate
Marijan Bojko, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (K-4)

Ana Končurat, PhD, DVM,

rinary Institute are used. Media are prepared in compliance with
HRN EN ISO 11133 standard.
The K-4 Laboratory provides the following services for other laboratories of the Branch Veterinary Institute Križevci:
➜ Procurement and preparation of media for microbiological tests;
➜ Quality control of media prepared at K-4;
➜ Quality control of test microorganisms;
➜ Control of sterility of microbiological media;
➜ Control of fertility of microbiological media, including assessment of productivity and selectivity as well as specificity;
➜ Production of deionized water;
➜ Decontamination of waste materials;
➜ Pre-sterilization and sterilization of laboratory dishes,
equipment and accessories;
➜ Washing of work clothes of the Branch Veterinary Institute
Križevci employees;
➜ Recording of all activities in the prescribed forms.

Laboratory Manager
e-mail: koncurat.vzk@veinst.hr

Figure 1. Most frequently prepared culture media in 2014

L

aboratory for Culture Media Preparation and Sterilisation
(K-4) is located in the ground floor of the Branch Veterinary
Institute Križevci building. It consists of 5 rooms, positioned
in such a way as to ensure the separation of clean and unclean
routes.
In late 2014, the Laboratory premises were refurbished and some
new equipment was purchased (an autoclave and sterilizers)
which significantly improved its operations.
The K-4 Laboratory is actively involved in the management system
and has been applying the requirements of the Standard 17025 and
the Quality Manual of the Croatian Veterinary Institute, which is
controlled through internal independent audits and management
audits.
The Laboratory is not accredited but due to the nature of our
services, it is regularly visited by technical auditors. The Laboratory provides a number of services to the accredited laboratories
(preparation of media for accredited methods, decontamination,
sterilisation, chemical washing of dishes) where determination of
traceability is important.
All procedures are documented and the appropriate forms of General Procedures and Operating Procedures of the Croatian Vete-
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Laboratory employees:
Ana Končurat, PhD, Laboratory Manager
Ivanka Bratanić, technical associate
Martina Bašić, laboratory technician

Branch – Veterinary Institute Križevci

Branch – Veterinary Institute Križevci

General Unit

G

eneral Unit provides accounting and bookkeeping services; receipt and distribution of delivered samples for
all laboratories; writing and sending of analysis reports
and other mail; procurement of consumables, growth media,
chemicals, and equipment; storage and issue of goods; filing
of work orders and all documents; reception and recording
of clients; keeping of various records and management of the
fleet of vehicles.

➜

In addition to their regular operations, employees of the
Unit also provide assistance to other laboratories, when
required.

➜

Our work also includes cleaning of the premises and the
laboratories and works on improvement of the surrounding grounds.

General Unit employees:
Darko Majnarić, PhD, Head and Unit Manager
Gordana Nemet-Leboš, Accounting Department Manager
Goranka Polimac, administrative officer
Karlo Šimonek, administrative officer

Dino Majnarić, technical associate
Mladen Marendić, technical associate
Nada Sačarić, cleaning lady (until 1 November)
Ljubica Benjak, cleaning lady (since 1 November)
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Branch –
Veterinary
Institute Vinkovci
Our Laboratory for Analytical Chemistry and
Residues has purchased the most state-of-the
art LC-MS/MS device. In agreement with our
headquarters, we will start the monitoring of
residues (to begin with, by use of method of
determination of sedatives). The device, together
with the existing GC-MS device, is located into
the completely new, furnished premises, for which
new furniture has been purchased.

I

n 2014, the laboratories of the Branch Veterinary Institute
Vinkovci performed their usual activities of diagnostics and
analytics within the scope of their authorization.

The Laboratory for Diagnostics worked according to the Programs
set by the Ministry of Agriculture – Directorate for Veterinary Services and Food Safety related to AD (Aujeszky’s disease) in pigs,
CSF (classical swine fever), tests of ovine and caprine blood samples on brucellosis and B. ovis infection for the purpose of obtaining the status of herd free from such diseases, as well as tests on
enzootic bovine leucosis from suspended herds.
Some of the Programs of the Ministry of Agriculture – Directorate
for Veterinary Services and Food Safety will be continued in 2015.
In 2014, our laboratories analysed total 311,550 samples of diagnostic materials, food, animal feed, drinking water, wastewater and
swabs, which was a major increase compared to the preceding
year, when total 208,339 samples were processed.
Considering the financing of the Branch Institute, the trend observed in the several recent years seems to continue, namely there is
an increased income from the Ministry of Agriculture (Order and
Programs for specific diseases) but we have managed to stop the
fall in our own income (self-controls of food processing entities)
despite unfair competition.
In 2014, our Laboratory for Diagnostics became the Reference Laboratory for Trichinellosis of the Croatian Ministry of Agriculture
and in that respect we have introduced some new serological but
also molecular methods for determination of Trichinella spp.
All documents have been prepared and a public invitation for tenders has been announced for adaptation of a part of the attic. In
this way, the Branch Institute will obtain new premises of approximately 200 m2 and the area for the archives will also be expanded.
The start of works is expected in early 2015.
In 2014, we did not have any audits by the Croatian Accreditation
Agency as we did not apply with any method for expansion of our
Branch – Veterinary Institute Vinkovci

Mario Škrivanko, PhD, DVM,

Head of Branch
e-mail: skrivanko@veinst.hr

field of accreditation. In all preceding years, we were audited on
regular basis.
As at 31 December 2014, the Branch Veterinary Institute Vinkovci
had 31 employees, out of which 6 Doctors of Veterinary Medicine
and 6 Diploma Engineers of Food Technology (3 PhDs - 1 senior
scientific associate). Two Engineers of Food Technology went on
maternity leave in the course of the year, and one came as a substitute on a definite period of time. Three our employees are currently attending their doctoral course of studies (1 at the Faculty
of Veterinary Medicine and 2 at the Faculty of Food Technology
in Osijek).
On 19 December 2014, the Head of the Branch Institute, Mario
Škrivanko, PhD had his inaugural lecture at the Faculty of Food
Technology in Osijek to be elected into the academic title of assistant professor.
Finally, I would like to seize this opportunity to wish a lot of health, happiness, love and success at work in 2015 to all employees
of the Croatian Veterinary Institute and its Branches.

Branch – Veterinary Institute Vinkovci

Laboratory for Diagnostics
(V-1)
➜

86,653 ewe and goat blood samples and 2,948 ram blood samples in the Program of control and eradication of ovine and
caprine brucellosis (B. melitensis).

Other serological tests included the samples tested within the scope of animal trade (EBL, IBR, paraTBC, and alike).
Other activities included testing of samples originating from poultry (chicken and turkeys) within the scope of the National programs of control of salmonellosis, as well as field pathologicalanatomical diagnostics of infectious animal diseases and bacteriological, mycological and parasitological tests of various samples
(Table 1).

Table 1. Number of tests of various samples in
2014

Davor Balić, PhD, DVM,

Pathological-anatomical tests

(animal autopsies and
sampling of organs
from carcasses)

455

Bacteriological tests

(organs of autopsied
animals, swabs, udder
secretion, coproculture,
urine culture and alike,
and antibiograms)

820

Bacteriological tests
(Salmonella only)

(unhatched eggs, faeces
samples, overboots,
transport pads,
swabs, and alike)

1300

Mycological tests

(hair and skin scrapings,
udder secretion, swabs)

12

Parasitological tests

(faeces, skin scrapings,
preputial wash-outs,
muscle/meat samples)

Serological tests

Brucellosis (Rose Bengal test)

Laboratory Manager
e-mail: balic@veinst.hr

Laboratory activities

T

he Laboratory activities in 2014 were marked with the Programs of control and eradication of certain infectious diseases
in animals as defined by the Croatian Ministry of Agriculture –
Directorate for Veterinary Services and Food Safety. Animal blood
samples were delivered from the five eastern counties of Croatia:
Vukovar-Srijem, Osijek-Baranja, Brod-Posavina, Požega-Slavonija
and Virovitica-Podravina. Within the scope of the programs, total
examined samples included:

➜

➜

➜

➜

73,424 bovine blood samples in the Program of control of bovine brucellosis;
62,793 bovine blood samples in the Program of eradication and
control of enzootic bovine leucosis;
33,217 porcine blood samples in the Program of control and
eradication of Aujeszky’s disease (in the territory of three counties: Osijek-Baranja, Požega-Slavonija and Virovitica-Podravina);
20,881 porcine blood samples in the Program of control of classical swine fever in domestic swine (originating from most
villages in the Vukovar-Srijem County and some villages in the
Osijek-Baranja County);

156
163 039

Enzootic bovine
leucosis (ELISA)

62 811

Aujeszky’s disease (ELISA)

33 217

Classical swine fever (ELISA)

20 881

B. ovis infection (ELISA)

2 948

Infectious bovine
rhinotracheitis (ELISA)

1 171

Rabies
(Immunoflourescence)

85

Total

286 895
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Compared to the preceding year, the Laboratory analysed more
than one hundred blood samples or 64% more than in 2013.
In 2014, total 25,817 laboratory reports were made, which was by
261% more than in 2013.
Within the scope of our diagnostic laboratory, the area for molecular diagnostics was formed and completely equipped. In January
2014, our colleague Marija Agičić, DVM was trained on DNA isolation, preparation of PCR reaction mixture and detection of PCR
products in the Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Infectious Diseases at the Croatian Veterinary Institute Zagreb.

and as such were pronounced causes of infection. For that purpose, the Laboratory has been cooperating with the Public Health Institutes of the Republic of Croatia, Directorate for Veterinary Services and Food Safety of the Croatian Ministry of Agriculture, as
well as the European Reference Laboratory for Parasites (CRLP)
in Roma.

Accreditation and quality control
The Laboratory has been accredited by the Croatian Accreditation
Agency (HAA) since 15 May 2008. So far we have been accredited
for five methods:

Laboratory reference

1. Isolation of Salmonella spp. from diagnostic materials – V-1-01
(HRN EN ISO 6579:2003/Corr. 1:2008);

Based on the Croatian Ministry of Agriculture Decision (published in Official Journal NN 122/2013), the Laboratory for Diagnostics of the Branch Veterinary Institute Vinkovci is the reference
laboratory for parasites (Trichinella genus). For that reason, in
addition to the existing diagnostic methods for trichinellosis, we
also started introducing the enzyme immunoassay method (ELISA) and molecular method (multiplex PCR) in the identification
of Trichinella spp.

2. Detection of Trichinella spp. larvae by artificial digestion in
meat samples, V-1-36 (EC NO 2075/2005);

In addition to that, an inter-laboratory proficiency test was organized and implemented for the reference testing method in the
diagnostics of trichinellosis for nine authorized laboratories (four
laboratories within the Croatian Veterinary Institute and five in veterinary clinics).
Our Laboratory Manager participated in the 9th Workshop of the
European National Reference Laboratories for Parasites in Roma,
where he presented the status of human and animal trichinellosis
in Croatia in 2013.
In order to detect and monitor animal trichinellosis in the regions
of Slavonia and Baranja and in other Croatian regions, we are conducting epidemiological research on wild game samples and all
samples originating from animals found positive on trichinellosis
or where products of animal origin caused trichinellosis in humans

Branch – Veterinary Institute Vinkovci

3. Detection of antibodies for brucellosis by rapid slide agglutination on a slide (Rose-Bengal test (RBT) from bovine, porcine,
ovine and caprine blood serum, V-1-04 (OIE, Chapter 2.4.3);
5. Detection of antibodies on CSF virus by enzyme immunoassay
(ELISA) from porcine blood serum, V-1-40 (OIE, Chapter 2.8.3);
6

Detection of antibodies on EBL by enzyme immunoassay (ELISA) from bovine blood serum, V-1-41 (OIE, Chapter 2.4.11).

In addition to the five accredited methods, samples are analysed
with the use of approximately 50 other diagnostic methods (pathological-anatomical, parasitological, serological, bacteriological
and mycological methods). Samples for analysis are delivered to
the Laboratory mostly by the veterinary inspection, field veterinary
service, by individuals or by our employees after field sampling.
In the course of the year, the Laboratory participated in seven inter-laboratory proficiency tests organized by the European reference laboratories (for trichinellosis and enzootic bovine leucosis)
or national reference laboratories (for salmonellosis in poultry,
brucellosis, foot and mouth disease, for mastitis and udder health
control).

Branch – Veterinary Institute Vinkovci

Laboratory employees:
Davor Balić, PhD, DVM, Laboratory Manager
Marica Lolić, PhD, DVM, Deputy Manager
Marija Agičić, DVM, veterinarian at the Laboratory

Želimir Smuk, veterinary technician
Željko Rajković, veterinary technician
Marina Bačić, veterinary technician

Annual report, 2014

CROATIAN VETERINARY INSTITUTE

127

128

CROATIAN VETERINARY INSTITUTE

Annual report, 2014

Laboratory for Food and Feed
Microbiology (V-2)
5. Horizontal method for detection and enumeration of Listeria
monocytogenes – Part 2: Enumeration method V-2-09 (HR EN
ISO 11 290-1:1999/A1:2008)
6. Microbiology of the food chain - Horizontal method for the
enumeration of microorganisms – Part 1: Colony count technique at 30°C by the pour plate technique V-2-10 (HRN EN ISO
4833-1:2013)
7. Horizontal method for the detection and enumeration of
Enterobacteriaceae – Part 2: Colony count method V-2-03
(HRN ISO 21528-2:2008)
8. Microbiology of food and animal feeding stuff – Method of
enumeration of beta-glucuronidase positive Escherichia
coli Part 2: Colony count at 44°C V-2-05 (HRN ISO 166492:2001).
In 2014, the V-2 Laboratory was not audited by the Croatian
Accreditation Agency, and the internal audit found no incompliances.
Hrvoje Krajina, DVM,

Laboratory Manager
e-mail: krajina@veinst.hr

T

he Laboratory activities encompass microbiological tests of
food, animal feed and drinking water, control of microbiological purity of facilities (plant surfaces, equipment, accessories,
hands) coming in contact with food in food processing and trade
process.
According to HRN EN ISO/IEC 17025:2007 standard, the Laboratory has the following accredited methods:
1. Microbiology of food and animal feeding stuff – Horizontal
method for detection of Salmonella spp V-2-01 (HRN EN ISO
6579:2003);
2. Water quality – Detection and enumeration of intestinal enterococci – Part 2: Membrane filtration method V-2-30 (HRN EN
ISO 7899-2:2000);
3. Water quality – Detection and enumeration of Escherichia coli
and coliform bacteria – Part 1: Membrane filtration method for
waters with low bacterial background flora V-2-29 (HRN EN
ISO 9308-1:2014);
4. Horizontal method for detection and enumeration of Listeria
monocytogenes – Part 1: Detection method V-2-08 (HR EN ISO
11 290-1:1999/A1:2008);

Branch – Veterinary Institute Vinkovci

In 2014, there were 22,116 samples of various origins tested.

Table 1. Number of samples of various origins
tested in 2014
Sample type
Food
Milk and dairy products
Meat and meat products
Other

Number of
samples

Drinking water
Public water supply
Individual water supply
Ice

1 692
1 232
50
20

366
25
2
2

Swabs – contact plates
Contact plates
Swabs
TOTAL

Bacteriological
test

3 644

Bacteriological
test

78

Bacteriological
test

2 157

Bacteriological
test

4

Bacteriological
test

16 233

1 766

Bathing water
Open watercourses
Pools

Number of
samples

720

Animal feeding stuffs
Feed mixtures
Components

Test

15 428
805

22 116

Branch – Veterinary Institute Vinkovci

The Laboratory has 2 Doctors of
Veterinary Medicine in permanent employment, as well as one
Engineer of Food Technology
(currently on maternity leave,
substituted by a Chemistry Engineer) and 3 technical associates.

Laboratory employees:
Hrvoje Krajina, DVM, Laboratory Manager
Irena Perković, Dipl.Eng, Deputy Manager
(on maternity leave)
Mirta Vukičević, DVM,
veterinarian at the Laboratory
Kristina Andrin, Dipl.Eng., analyst at the
Laboratory (substitute for I. Perković)
Ivan Knežević, veterinary technician
Zdenka Rimac, veterinary technician
Jurica Lesandrić, veterinary technician
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Laboratory for Analytical
Chemistry and Residues (V-3)
red installations for gases used in the operation of the devices. For
LC-MS/MS, there is a training course in progress and the setting of
a method for determination of sedatives in kidneys of animals used
for human nutrition.
Compared to the preceding year, more samples of wastewater
were received. Decrease in number was observed in the other
three categories of samples, i.e. food and animal feed as well as
drinking water. Overall, the Laboratory received a fewer number
of samples than in the preceding year.

Table 1. Number of samples of various origins
tested in 2014
Sample type

Test

Number of samples

Food

Chemical – Physical

280

Štefica Grgić, Dipl. Eng.,

Animal feed

Chemical - Physical

42

Laboratory Manager

Drinking water

Chemical – Physical

1 868

Wastewater

Chemical – Physical

e-mail: stefica-posavcevic@net.hr

349

Total

2 539

Laboratory activities in 2014

Sample
type

Test parameters

Laboratory sending
samples for test

The Laboratory for Analytical Chemistry and Residues has three
Diploma Engineers and two technical associates. Same as in the
preceding years, they perform chemical-physical analyses on samples of food, animal feed, drinking water and wastewater.

Animal
feed

Water, raw fat, total fat, ash,
HCl insoluble ash, protein,
fibres, calcium, phosphorus

Perutnina Ptuj,
Slovenia

Water

BTEX (benzene, toluene,
ethylbenzene, xylene)

RTC

The Laboratory is accredited according to ISO 17025. In 2014, the
Laboratory did not expand the area of accreditation. It has nine
accredited methods in the field of water analysis (pH, electric
conductivity, permanganate index, chlorides, chemnical oxygen
demand) and animal feed analysis (water, ash, fat, protein).
Due to the fact that we have a gas chromatograph GC/MS-MS, in
2014 we started determination of carbohydrates in drinking water.
This year, the Laboratory purchased another valuable device – a
liquid chromatograph with mass detection LC-MS/MS. As our
Laboratory lacks space, and as GC-MS/MS and LC-MS/MS devices have some specific requirements, we have rearranged our
common room on the 1st floor, where we have placed both devices,
and we also purchased new furniture and conducted all the requiBranch – Veterinary Institute Vinkovci

Participation in inter-laboratory
proficiency tests
In order to ensure the quality of analytical results and proficiency
testing of our employees, the Laboratory has taken part in inter-laboratory tests of the accredited methods but also of other methods
within its field.
This year, the Laboratory took part in tests of various parameters
on samples of animal feed and drinking water. The Laboratory
made very good results in all tests.

Branch – Veterinary Institute Vinkovci

Education and participation
in research and professional
conferences
➜

➜

Štefica Grgić: 13th Expert Meeting of Laboratories Authorized
for Water Analysis, organized by the Ministry of Agriculture,
Croatian Water Management Company, Ruđer Bošković Institute, Vodice, 18-21 November 2014
Krunoslav Aladić: 7th Central European Congress on Food, organized by CEFood Congress Ohrid, 21-24 May 2014

Laboratory employees:
Štefica Grgić, Dipl.Eng., Laboratory Manager
Anastazija Konjarević, Dipl.Eng.,
Deputy Manager

➜

Krunoslav Aladić: Supercritical fluid extraction - new green
technology in production of edible oils, organized by the Faculty of Food Technology and Biotechnology Zagreb, Zagreb,
27 November 2014

➜

Anastazija Konjarević and Krunoslav Aladić: Introduction into
LC-MS/MS operation and method optimization, organized by
the Croatian Veterinary Institute Zagreb, Zagreb, 28 November
2014

Krunoslav Aladić, Dipl.Eng., analyst
Ljerka Janović, technical associate
Josip Mareljić, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (V-4)

T

he Laboratory activities encompass preparation of microbiological culture media for the needs of other laboratories of the
Branch Veterinary Institute Vinkovci (V-1 and V-2).

The Laboratory provides services of washing and sterilisation of
laboratory dishes, equipment and accessories; preparation and
control of culture media, storage of media, additives and reagents;
and removal and disposal of biological and pathogenic waste materials. All the procedures in the Laboratory are recorded in the
stipulated forms as required by the quality system (General and
Operating Procedures of the Croatian Veterinary Institute).
The Laboratory provides continuous training of our expert and
technical employees according to an established plan as well as
their occasional assessments in written form in order to improve
the quality of work.
The Laboratory manufactures 42 various culture media. In 2014,
we prepared 637.75L agar, 927.5L broth, 292L saline solution and
321L of sterile demineralized water.

Mirta Vukičević, DVM,

Laboratory Manager
e-mail: vukicevic@veinst.hr

Branch – Veterinary Institute Vinkovci

The Laboratory is actively involved in the quality management
system. There is an independent internal audit on annual basis, as
well as an audit by the Croatian Accreditation Agency.
The Laboratory is not accredited, but it operates in full compliance
with all the principles and requirements of the HRN EN ISO 17025
standard.

Branch – Veterinary Institute Vinkovci

Laboratory employees:
Mirta Vukičević, DVM, Laboratory Manager
Katarina Komljen, Dipl. Eng., Deputy Manager (on maternity leave)
Tomislav Štrangar, employee working on preparation of culture media
Jasna Perlić, sterilisation staff
Marta Bačić, sterilisation staff
Ivana Bačić, sterilisation staff
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General Unit

I

n the structure of the Branch Veterinary Institute Vinkovci, the
General Unit is an indispensable element. Its activities are important for the functioning of the Branch Institute, as its employees are providing services of interest for the entire Branch
Institute.
The General Unit includes the accounting department providing
accounting and bookkeeping services in cooperation with the
accounting department of the Croatian Veterinary Institute, as
well as administrative services and, in cooperation with the Secretary of the Croatian Veterinary Institute, also legal services of
wide scope.
In 2014, the process of unification of all cash payments to our employees’ bank accounts was started, with the use of a “JOPDD”
form. Another novelty in 2014 was introduction of the Central Salaries Accounting System for 26 employees whose salaries are paid
through the Ministry of Science, Education and Sports.
An integral part of the General Unit activities is the receipt of
samples, as a very important segment of its operations, and also
indispensable for the Branch Institute in general. It includes the
recording of every received sample and their distribution to the

General Unit employees:
Zora Pinter, Accounting
Department Manager
Jasminka Pletikosić, accounting staff
Vedran Pletikosić, accounting staff
Tina Klarić, technical associate,
Sample Receipt Office
Krešimir Imrek,
building superintendent
Nada Pinter, cleaning lady

Branch – Veterinary Institute Vinkovci

laboratories for processing. For that purpose, VetLab software is
used, which is constantly upgraded and improved. Each sample
entering the Sample Receipt Office is subject to traceability, from
the entry to the final analysis report.
The number of samples recorded in VetLab in 2014 increased significantly compared to 2013, from 16,744 in 2013 to 32,761 in 2014.

Branch – Veterinary Institute Rijeka

Branch –
Veterinary
Institute Rijeka
Attendance at education, workshops and various
seminars is indispensable for improvement in the
quality of our services. In 2014, we attended the
education in Italy at IZSAM Teramo on 8 occasions; 2
times at the Branch Veterinary Institute Split, 3 times
at the Croatian Veterinary Institute Zagreb, and we
had two training courses in Rijeka.
Natalija Džafić, MSc, DVM,

Head of Branch
e-mail: dzafic.vzr@veinst.hr

T

he Branch Veterinary Institute Rijeka, as a branch of the Croatian Veterinary Institute, is located in the wider centre of the
City of Rijeka, in a lovely, completely refurbished building,
adapted in the course of 2011-2012. Our employees will remember
the year 2014 by a dense schedule of training courses and a large
expansion of the field of accreditation in the external independent
audit.
The Branch Veterinary Institute Rijeka has 20 employees, including 5 Doctors of Veterinary Medicine (DVM), among whom there
is 1 PhD and 2 Masters of Science (MSc), 1 Professor of Chemistry
and Biology, 1 Graduated Sanitary Engineer and 1 Master Engineer of Food Engineering. In addition to the foregoing employees
with the university degree, we also have 8 technicians, 2 cleaning
ladies and 2 administrative employees. Total usable surface area
of 620 m2 is equally divided into the laboratory and administrative
premises.
Year 2014 was marked by our participation in the project Strengthening of Centres for Aquaculture production and Safety surveillance in Adriatic Cross-border Countries, CAPS 2, within the
scope of which we purchased LC-MS/MS equipment worth HRK
1,996,827.00. The project also included a number of training courses for chemists and microbiologists of the Branch Veterinary
Institute Rijeka. The training included the field of determination
of biotoxins and PAHs in live shellfish and determination of Vibrio spp. (V. parahaemolyticus, V. cholerae and other species) by
microbiological method and multiplex PCR in live shellfish. Direct benefit of such education was presented in the course of the
external independent audit of the Branch Veterinary Institute Rijeka, which took place on 18 November 2014. On that occasion, the
method for testing of lipophilic biotoxins in shellfish on LC-MS/MS
(ocadaic group, yessotoxins and azaspiracids) and on HPLC (PSP

biotoxin) were positively assessed in the Laboratory for Analytical
Chemistry and Residues. In addition to the foregoing methods of
testing the shellfish biotoxins, methods for determination of nitroimidazole residues in muscle tissue, plasma, milk, eggs and water
and determination of histamine content in fish and fish products,
which were developed in 2013, were also positively assessed.
The basic activities of the Branch are the following:
➜

Monitoring and study of epizootiology of infectious, parasitic
and other animal diseases, elaboration of methods and proposal of measures for their control;

➜

Field and laboratory diagnostics of infectious, parasitic and
other animal diseases;

➜

Control of animal immunity;

➜

Test of safety and quality of foodstuffs;

➜

Professional assistance related to inspection of animals and
inspection of foodstuffs;

➜

Testing of cleanness of plants, furniture, equipment, accessories and hands of workers in the production and trade of foodstuffs;

➜

Testing of safety and quality of animal feed, raw materials and
additives for their production;

➜

Toxicological tests, tests of residues and other biologically active substances;

➜

Professional assistance to veterinary and other organisations
within its scope of activities.

In early 2014, a small molecular laboratory was set up, in which
PCR method for detection of Vibrio parahaemolyticus, Vibrio
cholerae and Vibrio vulnificus is developed.
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Laboratory for Diagnostics (R-1)
Table 1. Number of diagnostic tests by diseases in
2014
Year 2013
Number of
samples

Disease
Rabies (IF)
Brucella melitensis (RBT)
Brucella ovis (ELISA)
Enzootic bovine leucosis (ELISA)
Udder health control
Salmonelloses and Salmonella
infections in poultry
Infectious and parasitic diseases in bees

Year 2014
Number of
samples

463*

243*

28 973

100 260

1 196

2 422

11 467

11 468

12

73

494*

568*

8

1

Trichinellosis (digestion)

96

67

Pathological anatomical tests

49

94

Coprological test

65

59

Antun Tomac, MSc, DVM,

Malassezia pachydermatis

130

109

Laboratory Manager

Antibiogram

184

204

e-mail: tomac.vzr@veinst.hr

Other (swabs, scrapings, hair)

618

392

Giardia / Cryptosporidium (IF)

35

Partial autopsy
Total

316
43 755

116 311

* accredited method

Laboratory activities in 2014
➜

Pathological anatomical diagnostics aimed to determine the
cause of death of animals;

➜

Diagnostics of bacterial, fungal and parasitic diseases in domestic animals and wild game;

–– Serological diagnostics of infectious diseases:
–– Rabies test by direct immunofluorescence method;
–– Enzootic bovine leucosis by enzyme immunoassay (ELISA) method;
–– Brucellosis test by Rose-Bengal agglutination test method;
–– Brucella ovis test by enzyme immunoassay (ELISA) method;
➜ Diagnostics of bovine tuberculosis by intracutaneous tuberculization method;
➜

Microbiological tests of milk samples for isolation of mastitis
agent and determination of their susceptibility to antimicrobial agents;

➜

Diagnostics of infectious and parasitic bee diseases.
Annual report, 2014
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In 2014, the Laboratory tested total 116,311 samples (compared to
43,755 samples in 2013). The tests were documented in 7,024 laboratory test reports. By category, most samples were bovine, sheep
and goat blood samples. At the Ministry of Agriculture request, the
blood was tested with the aim to obtain the brucellosis-free herd
status and, for cows, also the status of herds free from enzootic
bovine leucosis.

Accreditation and participation in
inter-laboratory proficiency tests
The Laboratory is accredited according to HRN EN ISO 17 025 for
the horizontal method of isolation of Salmonella spp. from faeces
and for Immunofluorescence test for detection of rabies virus. Last
year, we applied for extension of the accreditation field for Rose
Bengal test for serological diagnostics of brucellosis.
In the course of the preceding year, the Laboratory participated
in a proficiency test scheme with the Veterinary Laboratories

Laboratory employees:
Antun Tomac, MSc, DVM,
Laboratory Manager
Tibor Andreanszky, PhD, DVM,
expert associate
Irena Mrak – Možanić, technical associate

Branch – Veterinary Institute Rijeka

Agency (VLA) –Salmonella in poultry, and in inter-laboratory proficiency testing with the Croatian Veterinary Institute laboratories
for Rose-Bengal test (RBT) (Z-II-1), enzyme immunoassay for diagnostics of EBL (Z-III-3), and artificial indigestion method test
in diagnostics of trichinellosis, organized by the Laboratory for
Diagnostics of the Branch Veterinary Institute Vinkovci, as well as
diagnostics of Salmonella spp. in poultry, organized by the Laboratory for Bacteriology of the Centre for Poultry Science. In all the
tests, satisfactory results were made.

Employees’ participation in
education
➜

On 19 February 2014, Antun Tomac and Tibor Andreanszky
participated in the education held at the Laboratory for Parasitology of the Croatian Veterinary Institute Zagreb with the
topic “Parasitological diagnostics in small practice”.

Branch – Veterinary Institute Rijeka

Laboratory for Food and Feed
Microbiology (R-2)
Table 1. Type and number of samples (comparison
2012-2014)
Sample type

2012

2013

2014

Milk and dairy products

436

852

1264

615

905

2232

2405

466

432

530

521

– Out of that: cheese
Meat

2212

– Out of that: processed
meat products
409

Fish
– Out of that: fish products
– Out of that: shellfish

62

22

296

385

Eggs

63

61

77

Honey and its products

38

65

30

809

633

482

67

3

15

Barbara Boljkovac, DVM,

Finished and semi-finished
meals, bakery products

Laboratory Manager

Animal feed

e-mail: boljkovac.vzr@veinst.hr

Water and ice

613

721

743

Carcass swabs

330

418

215

Other

128

248

137

TOTAL

5105

5763

5889

Contact plates and swabs

12714

12917

12598

– Out of that: contact plates

12629

12807

12420

TOTAL

17819

18680

18487

T

he Laboratory for Food and Feed Microbiology of the Branch
Veterinary Institute Rijeka provides its services in the area of
the Counties of Primorje-Gorski Kotar, Istria, Lika-Senj and
Karlovac.
The Laboratory services include the following:

➜

Microbiological tests of food;

➜

Microbiological tests of animal feed;

➜

Microbiological analysis of shellfish based on the Plan of monitoring the quality of sea and shellfish on the farming areas
and live shellfish relaying areas;

➜

Microbiological tests of drinking water;

➜

Testing of microbiological purity of food processing facilities;

➜

Qualitative determination of residues of antibiotics in food;

➜

Parasitological test of fish.

In 2014, 5,635 reports were issued about 18,487 samples. Out of
that, there were 12,598 samples for determination of microbiological purity (contact plates, swabs and washouts) and 5,889 samples
of food, water, etc.
There were 43,225 analyses performed. Most frequently determined bacteria were Entebacteriaceae, Coagulase-positive Staphylococcus – Staphylococcus aureus and Escherichia coli.
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Figure 1. Presentation of samples tested in 2014, excluding swabs and contact plates
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Figure 3. Results of testing microbiological purity in
food processing facilities
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Figure 2. Presentation of compliant and non-compliant samples for some
methods.
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Accreditation
The Laboratory is accredited for the following methods:
1. Horizontal method for the detection of Salmonella spp HRN
EN ISO 6579:2003+ corr. 2008;
2. Horizontal method for the enumeration of -glucuronidase positive E. coli – MPN method HRS ISO/TS 16649-3:2008;
3. Horizontal method for the detection and enumeration of L.
monocytogenes, Part 1 – Detection method, HRN EN ISO
11290-1:1999+A1:2008.
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4. Horizontal method for the detection and enumeration of L.
monocytogenes, Part 2 – Colony-count method, HRN EN ISO
11290-2:1999+A1:2008
5. Horizontal method for sampling techniques from surfaces
using contact plates and swabs, HRN ISO 18593:2008 en

Branch – Veterinary Institute Rijeka

6. Horizontal method for the enumeration of microorganisms –
Colony-count technique at 30 °C (HRN EN ISO 4833-1:2013;
HRN EN ISO 4833-2:2013)
7. Horizontal procedure for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other) – Part
1: Technique using Baird-Parker agar medium (HRN EN ISO
6888-1:2004)
8. Method of enumeration of beta-glucuronidase positive Escherichia coli – Part 2: Colony count technique at 44 °C using
5-bromo-4-chloro-3-indolyl beta-D-glucuronide (HRN ISO
16649-2:2001)

Parameter

Number of samples

Salmonella spp.

6

-glucuronidase positive E. coli – MPN

6

L. monocytogenes, detection

1

L. monocytogenes, enumeration

1

Colony count techniques at 30 °C

1

Enumeration of coagulase-positive staphylococci

1

-glucuronidase positive E. coli – enumeration

1

Enumeration of Enterobacteriaceae

1

Enumeration of culturable microorganisms
at 22°C and 37°C in water

1

Yeasts and moulds

1

E.coli and coliforms in water

1

Enterococci in water

1

Pseudomonas aerugonosa in water

1

In 2014, the following methods were assessed and are currently in the
process of issue of accreditation certificates:

Aerobic mesophilic bacteria from
surfaces – contact plate and swab

2

1. Water quality – Detection and enumeration of intestinal enterococci
– Part 2: Membrane filtration method (HRN EN ISO 7899-2:2000)

Emterobacteriaceae from surfaces - swab

1

Yeasts and moulds from surfaces - swab

1

2. Water quality – Detection and enumeration of Pseudomonas aeruginosa – Membrane filtration method (HRN EN ISO 16266:2008)

Salmonella spp. from surfaces - swab

1

Listeria sp. from surfaces - swab

1

9. Horizontal method for the detection and enumeration of Enterobacteriaceae – Part 2: Colony-count method (HRN ISO
21528-2:2008)
10. Water quality - Enumeration of culturable microorganisms
- Colony count by inoculation in nutrient agar culture medium (HRN EN ISO 6222:2000en).

3. Water quality – Enumeration of Escherichiae coli and coliform bacteria – Part 1: Membrane filtration method for waters with low bacterial background flora (HRN EN ISO 9308-1:2014)
4. Horizontal method for the enumeration of yeasts and moulds in products with water activity less than or equal to or higher than 0.95
(HRN EN ISO 21527-2:2012; HRN EN ISO 21527-1:2012)
5. Horizontal method for the enumeration of sulphite-reducing bacteria growing under anaerobic conditions (HRN ISO 125213:2004)

Participation in inter-laboratory
proficiency tests
The Laboratory took part in the inter-laboratory tests organized by
the Health Protection Agency and LGC Standards.

Education
Barbara Boljkovac, DVM;
–– 9-10 April 2014: Multi-country workshop on the monitoring
of zoonoses and zoonotic agents, Zagreb
–– 22-26 September 2014: CAPS2, Vibrio spp. detection,
IZSAM Teramo
➜ Natalija Džafić, MSc, DVM:
–– 3-6 March 2014: Isolation of DNA, preparation of PCR reaction mixture, detection of products of PCR reaction by
gel electrophoresis method
–– 29 May 2014: Safety and surveillance in the aquaculture
sector, IZSAM Teramo
–– 22-26 September 2014: CAPS2, Vibrio spp. detection,
IZSAM Teramo
➜

Laboratory employees:
Barbara Boljkovac, DVM,
Laboratory Manager
Natalija Džafić, MSc, DVM,
Deputy Manager
Goran Špigl, Eng., field associate
Nataša Jelić, technical associate
Tina Jerčinović, technical associate
Ronald Šepić, technical associate
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Laboratory for Analytical
Chemistry and Residues (R-3)
biotoxins in live shellfish, and PAHs in shellfish and fish by application of instrumental methods.
Due to the CAPS2 Project, the Laboratory has become enabled for
implementation of instrumental method for determination of lipophilic biotoxins in life shellfish by LC-MS/MS method, which has

Table 1. Number and type of tested samples in 2014
TYPE OF ANALYSEDSAMPLES

NUMBER OF ANALYSED SAMPLES

Life shellfish

497

Fish, crustaceans and fish products

392

Milk and dairy products

71

Finished meals and bakery products

15

Meat and meat products

56

Honey and bee products

6

Blood, plasma

131

Dijana Mišetić Ostojić, Prof.,

Eggs

45

Laboratory Manager

Water

25

e-mail: misetic.vzr@veinst.hr

Muscle tissue
Other

L

aboratory for Analytical Chemistry and Residues of the Branch
Veterinary Institute Rijeka conducts the chemical analyses of
foodstuffs of animal origin, honey and bee products, finished
meals and animal feed. The analyses conducted within the framework of the National Monitoring based on Plan of monitoring
the quality of sea and shellfish on the farming areas and relaying
areas of live shellfish form the most part of the Laboratory services
and encompass determination of biotoxins in live shellfish.
The Laboratory also takes part in the National Program of Monitoring of Residues, with determination of residues of nitroimidazole
in animal blood plasma, water, eggs, muscle tissue, fish and milk.
Chemical analyses most frequently conducted at customers’
requests include determination of basic chemical parameters and
determination of nutritional value of foodstuffs.
The Laboratory has the status of an official laboratory for determination of histamine in fish and fish products.
In 2014, the Laboratory took part in the CAPS2 (Strengthening
of Centres for Aquaculture production and Safety surveillance
in Adriatic Cross-border Countries) Project, within the scope of
which the Laboratory has procured a modern instrument for liquid chromatography with mass spectrometry (UHPLC-MS/MS) and
which included a number of training courses for determination of
Branch – Veterinary Institute Rijeka

Total

7
16
1 261

Branch – Veterinary Institute Rijeka

Figure 1.Type of tested samples in 2014 and share in the total number of
samples
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Figure 2. Presentation of analysed samples in 2014 by customer
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Analize na zahtjev
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2. Determination of electric conductivity in honey
3. Determination of the content of DSP lypophilic biotoxins in
life shellfish by LCMS/MS method
4. Determination of the content of biotoxins causing paralytic
shellfish poisoning (PSP) in live shellfish by HPLC-FLD method
5. Determination of nitroimidazole in muscle tissue (swine, poultry) and fish by HPLC method
6. Determination of nitromidazole in blood plasma by HPLC method
7. Determination of nitromidazole in milk by HPLC method
8. Determination of nitroimidazole in eggs by HPLC method
9. Determination of nitroimidazole in water in HPLC method
10. Determination of the content of biogenic amines (histamine)
in fish and fish products
Thereby, all the methods with which the Laboratory takes part in
the National Monitoring Programs are now accredited.

Participation in inter-laboratory
proficiency tests
In 2014, the Laboratory successfully took part in three inter-laboratory tests (determination of the contents of HMF in honey by
HPLC method; determination of milk fat, proteins, dry matter,
NaCl and pH in cheese; determination of milk fat and proteins in
milk) and two inter-laboratory proficiency tests (determination of
nitroimidazole in plasma and muscle tissue), while results are still
expected for three inter-laboratory proficiency tests (determination of lipophilic biotoxins and paralytic shellfish poisoning).

Education
➜

Analize na
zahtjev GVI 6%

been reference method for determination of lipophilic biotoxins
in live shellfish. In the course of 2014, the method has been successfully validated and accredited in the course of external independent audit by the Croatian Accreditation Agency.

Dijana Mišetić Ostojić, Prof.:
–– 27-31 January 2014: Training on Benzopyrene and other
PAH determination; Istituto Zooprofilattico Sperimentale
dell’Abruzzo e del Molise “G. Caporale“
–– 7-11 April 2014: 1stadditional detailed education for
UHPLC-MS, Branch Veterinary Institute Split

In 2014, an instrumental method has been implemented and validated for determination of biotoxins causing paralytic shellfish
poisoning (PSP) in live shellfish. Additional validation of the methods for determination of nitroimidazole in various matrices has
also been completed.

Accreditation
Until now, the Laboratory had two accredited methods. In 2014,
the field of accreditation has been extended to eight new methods.
In the course of external independent audit by the Croatian Accreditation Agency in November, all the methods were positively assessed and no incompliances were observed.
The Laboratory currently has ten accredited methods:
1. Determination of the content of domoic acid (ASP) in shellfish
tissue
Annual report, 2014
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Kristina Kvrgić, Dipl.San.Eng.:
–– - 31 March – 4 April 2014; 9-13 June 2014; 22-26 September
2014; 27-31 October 2014: - Training on Biotoxin determination; Istituto Zooprofilattico Sperimentale dell’Abruzzo
e del Molise “G. Caporale“
–– 7-11 April 2014: 1stadditional detailed education for
UHPLC-MS, Branch Veterinary Institute Split
–– 16-20 June 2014: 2ndadditional detailed education for
UHPLC-MS, Branch Veterinary Institute Split
–– 6-10 October 2014: raining on Benzopyrene and other
PAH determination; Istituto Zooprofilattico Sperimentale
dell’Abruzzo e del Molise “G. Caporale“
–– 29 September – 3 October: Optimization and development of
method for determination of lipophilic biotoxins on UHPLCMS/MS instrument, Branch Veterinary Institute Rijeka
–– 16 October 2014: (U)HPLC method development seminar,
Jadran Hotel, Rijeka
–– 8-11 December 2014: Optimization and development of
method on UPLC-MS/MS instrument, Croatian Veterinary
Institute Zagreb

➜

Josipa Ćakarun, Mag.Eng.Tech. Aliment.:
–– 27-31 January 2014; 6-10 October 2014 - Training on Benzopyrene and other PAH determination; Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise “G. Caporale“:
–– - 31 March – 4 April 2014; 9-13 June 2014; 22-26 September
2014; 27-31 October 2014 - Training on Biotoxin determination; Istituto Zooprofilattico Sperimentale dell’Abruzzo
e del Molise “G. Caporale“
–– 16-20 June 2014: 2ndadditional detailed education for
UHPLC-MS, Branch Veterinary Institute Split
–– 29 September – 3 October: Optimization and development
of method on UHPLC-MS/MS instrument, Branch Veterinary Institute Rijeka
–– 16 October 2014: (U)HPLC method development seminar,
Jadran Hotel, Rijeka
–– 8-11 December 2014: Optimization and development of
method on UPLC-MS/MS instrument, Croatian Veterinary
Institute Zagreb

Laboratory employees:
Dijana Mišetić Ostojić, Prof.,
Laboratory Manager
Kristina Kvrgić, Dipl. San. Eng.,
expert associate, Deputy Manager
Josipa Ćakarun, Mag. Eng. Techn. Aliment,
expert associate
Anita Jakljević, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (R-4)
Table 1. CORRELATION TABLE 2010–2013
Culture media

2010

2011

2012

2013

2014

753 L

786,1 L

Agars

385 L

474,1 L

491,4 L

Broths

1549 L

1776 L

1815 L

2093 L 2121,7 L

Semi-solid
media

11,25 L

13,30 L

9,25 L

11,5 L

13,9 L

ries and for due decontamination, sorting and adequate disposal
of waste, which is then transported by a utility company under a
contract with the Branch Veterinary Institute Rijeka.

Quantities of produced culture
media
Laboratory Manager
e-mail: sablic.vzr@veinst.hr

Laboratory activities in 2014
Laboratory for Culture Media Preparation and Sterilisation plays
a key role in the quality assurance for the microbiological laboratories of the Branch Veterinary Institute Rijeka. Its basic scope
of activities includes the preparation of broths, semi-solid media
and agars. Special attention is paid to the quality control of culture media by continuous checking of their sterility and fertility.
The Laboratory prepares the culture media from dehydrated bases, according to the manufacturers’ instructions or recipes, from
individual ingredients. All supporting records are kept regarding
the ordering and receipt of dehydrated bases and the required
additives, records of sterilisation, regular repairs and calibration
of equipment. The Laboratory for Microbiology and the Laboratory
for Diagnostics send their written Order Forms for prepared and
controlled culture media for their daily needs.
The Laboratory has been continuously producing and controlling
demineralised and ultra-pure water for its own requirements and
for the needs of other Laboratories. Sterile demineralized and ultra-pure water, saline solution, and phosphate buffer are produced
for the Laboratory and for other laboratories of the Branch Veterinary Institute Rijeka. The Laboratory employees are in charge of
pre-sterilisation, washing and sterilisation of dishes and accesso-

The Laboratory produces more than fifty various culture media:
agars, broths and semi-solid media. In 2014, the Laboratory produced total 2,921.7 L of various culture media, out of which 786.1 L
agar, 2,121.7 L broth and 13.9 L semi-solid media.

Figure 1. Share of various media 2010-2014
Quantiy of media in litres

Mirela Sablić, DVM,
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9.25

2013

753
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11.5

2014

786.1

2121.7

13.9

Accreditation
The Laboratory is not accredited, but since it prepares the media
for the accredited laboratories, it is included in the management
system, and the implementation of internal and external audits.
General and operating procedures are complied with, and the traceability in the Laboratory operations is thus secured.
Annual report, 2014
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In April 2014, in the internal assessment of the accredited laboratories, the R-4 Laboratory was assessed positively. In November
2014, in the external assessment of the accredited laboratories, the
R-4 Laboratory was assessed positively.

Procurement of equipment
After moving into the new premises of the Branch Institute and the
installation of the equipment obtained in 2011 and 2012 through
the World Bank Project, the Laboratory for Culture Media Prepa-

Laboratory employees:
Mirela Sablić, DVM,
Laboratory Manager
Sabrina Valenčić,
technical associate
Danijela Peček, laundry lady
Suzana Fućak, laundry lady

Branch – Veterinary Institute Rijeka

ration and Sterilization in 2014 has a new two-decimal analytical
scale, vapour bath, microwave oven, as well as a new refrigerator
for storage of microbiological media.

Personnel education
In 2014, our employees did not attend any external education but
they did have an intensive program of internal education, focused
on improvement of work quality.

Branch – Veterinary Institute Rijeka

General Unit

G

eneral Unit of the Branch Veterinary Institute Rijeka provides many services of great significance for the requirements
of all laboratories and our customers. Its services include
accounting services, in cooperation with the accounting department of the Croatian Veterinary Institute Zagreb, as well as bookkeeping services, receipt and sending of mail, and cleaning of
the Branch Veterinary Institute Rijeka premises.
Receipt and registration of samples, as well as printing and sending
of test analysis reports are one of the important segments of the
General Unit operations. In the course of 2014, there were 13,632

entries made in our VetLab software (13,628 reports printed, out
of which there were 1,383 positive reports) regarding 122,042 samples received and processed in the Branch.
In the course of 2014, training of our employees was continued,
aimed to improve the quality of our operations in the segment of
laboratory accreditation and general operations. In addition, General Unit is responsible to provide appropriate resources and optimum operations, coordination of employees and support to the
improvement of the laboratory operations.

General Unit employees:
Natalija Džafić, MSc, DVM, Head of Branch
Franjo Jakobović, accounting clerk
Jadranka Božić, administration clerk
Katja Raucher, technical associate in the
Reception Office
Danijela Peček, cleaning lady
Suzana Fućak, cleaning lady

Annual report, 2014

CROATIAN VETERINARY INSTITUTE

147

148

CROATIAN VETERINARY INSTITUTE

Annual report, 2014

Branch –
Veterinary
Institute Split
After obtaining the new accreditation certificate, the Branch
Veterinary Institute Split would have 24 accredited methods in
the three laboratories.
A great job was done last year in the testing of bovine, ovine
and caprine brucellosis, with more than 160,000 samples
tested. Also, in late October 2014, we established the epizooty
of Blue Tongue disease in the County of Dubrovnik-Neretva
and later in the Counties of Split-Dalmatia, Šibenk-Knin and
Vukovar-Srijem. More than 2,000 blood samples were subject
to serological tests and more than 400 were tested by
polymerase chain reaction (PCR).

F

ollowing the refurbishing and the thorough reconstruction of
the Branch Veterinary Institute Split building, most of its activities in 2014 were focused on the performance of the CAPS2
(Strengthening of Centres for Aquaculture production and safety
surveillance in Adriatic Cross-border Countries) Project.
The Project started in October 2012 and its overall value is EUR
3,488,483.07. The Croatian Veterinary Institute - Branch Veterinary
Institute Split is the leading partner. The Project involves 4 countries and 8 partners. In addition to the Croatian Veterinary Institute
(Branch Veterinary Institutes Split and Rijeka), Croatian Ministry
of Agriculture is also involved on the Croatian side. The Italian
partner is Instituto zooprofilatico sperimentale dell’Abruzzo e del
Molise G. Caporale of Teramo. The partners from Montenegro are
the Centre for eco-toxicological tests of Podgorica and the Directorate for Veterinary Services of Podgorica. Partners from Bosnia
and Herzegovina are Faculty of Veterinary Medicine of Sarajevo,
Institute for Hygiene and Technology of Foodstuffs, as well as
the Ministry of Foreign Trade and Economic Relations, Office of
Veterinary Services of Bosnia and Herzegovina. Our partner from
Albania is the Institute for Veterinary Medicine and Food Safety
of Tirana.
In 2014, we did an enormous work in the project implementation and purchased new equipment worth EUR 811,000.00. Among
other things, we purchased two liquid chromatographs with mass
detection LC-MS/MS for introduction of instrumental methods in
determination of biotoxins in shellfish (one for the Branch Veterinary Institute Split and another one for the Branch Veterinary
Institute Rijeka).
All our equipment is in function and, in the course of the year, we
successfully introduced instrumental methods for determination
of biotoxins in shellfish (ASP, PSP and DSP) which passed the

Branch – Veterinary Institute Split

Eddy Listeš, PhD, DVM,

Branch Head
e-mail: e.listes.vzs@veinst.hr

accreditation, but are still waiting to be confirmed by the Croatian
Accreditation Agency.
Besides, a number of our employees passed the training course at
Instituto zooprofilatico sperimentale dell’Abruzzo e del Molise G.
Caporale, Teramo, Italy. Three employees of our Laboratory for
Analytical Chemistry and Residues (S-3) spent total eight weeks
at such education. The education was organized in one-week training courses for two employees each and covered the methods of
determination of biotoxins, polycyclic aromatic hydrocarbons and
heavy metals in shellfish. Two employees from the Laboratory for
Food and Animal Feed Microbiology (S-2) spent three weeks at the
training course for methods of analysis of shellfish on norovirus,
hepatitis and Vibrio spp.
In addition to that, our employees also attended:
➜ Annual Meeting of EC National Bluetongue Reference Labs,

Roma, Italy, 4 November 2014
➜ Workshop of EURLs for monitoring bacteriological and viral

contamination of bivalve molluscs, organized by EURL CEFAS, Weymouth, United Kingdom
➜ PCR Method in reference to Vibrios at EURL CEFAS, 13-14

May 2014, Weymouth, United Kingdom
➜ Multi-country Workshop on the monitoring of zoonoses and

zoonotic agents (AGR 50595) organized by TAIEX, EFSA and
the Croatian Food Agency
➜ Workshop on requirements and implementation of the legisla-

tion on the protection of animals used for scientific purposes
(AGR 56721), TAIEX, Zagreb, 17-18 November 2014
As for our accreditation, we successfully passed the audit by the
Croatian Accreditation Agency auditors on 11 November 2014 and
kept all our formerly accredited methods and our area of accreditation has been expanded as follows:

Branch – Veterinary Institute Split

Laboratory for Food and Animal Feed Microbiology (S-2):

Laboratory for Analytical Chemistry and Residues (S-3):

1. Microbiology of food and animal feeding stuffs – Horizontal
method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) - Part 1:
Technique using Baird-Parker agar medium HRN EN ISO
6888-1: 2004 (ISO 6888-1:1999+Amd 1:2003; EN ISO 68881:1999+A1:2003)

1. Determination of biotoxins (PSP) in shellfish by HPLC –FLD
method

2. Microbiology of food and animal feeding stuffs – Horizontal
method for the enumeration of sulphite-reducing bacteria
growing under anaerobic conditions HRN ISO 15213:2004 (ISO
15213:2003)

2. Determination of contents of lipophilic toxins (DSP) in shellfish by liquid chromatography – mass spectrometry (LC-MS/
MS)
3. Determination of contents of polycyclic aromatic hydrocarbons (PAH) in food by liquid chromatography
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Laboratory for Diagnostics (S-1)
For the needs of small practice veterinary clinics and individual
pet owners, the Laboratory provides diagnostic services including
diagnostics of bacterial, fungal and parasitic diseases of pets and
pathological anatomical tests.
The most important applied diagnostic methods and the number of
tested samples are presented in the table 1.
A special feature of our Laboratory is the serological diagnostics of
Blue Tongue disease by enzyme immunoassay and serum neutralisation test, detection of Blue Tongue disease virus genome by molecular reverse transcription method – polymerase chain reaction
(PCR) and isolation of Blue Tongue disease virus on cell cultures.

Table 1. PRESENTATION OF TESTS CONDUCTED IN 2014
NUMBER OF
TESTS
Damir Lukačević, PhD, DVM,

Laboratory Manager
e-mail: d.lukačević.vzs@veinst.hr

T

he Laboratory conducts the diagnostics of infectious and parasitic diseases of domestic animals, with most samples received and processed based on the Order on measures for the
protection of animals from infectious and parasitic diseases and
their financing in 2014.

Enzyme immunoassay for diagnostics
of enzootic bovine leucosis

10 630

Enzyme immunoassay for diagnostics
of Blue Tongue disease

2135

Serum neutralisation test for Blue Tongue disease
Enzyme immunoassay for diagnostics
of sheep brucellosis (B.ovis)
Inhibition of hemagglutination
(determination of immunity titre on ND)
Rose-Bengal test for bovine, porcine,
ovine and caprine brucellosis

4143
480
161 932

Direct immunofluorescence for
etiological diagnostics of rabies

73

Indirect immunofluorescence for
diagnosis of leishmaniasis in dogs

82

Direct immunofluorescence for diagnosis
of giardiasis and cryptosporidiosis

88

Pathological anatomical tests

330

Bacteriological tests

252

Mycological tests

141

General microbiological test of
mammary gland secretion

Branch – Veterinary Institute Split

129

53

Isolation of motile Salmonella spp.

765

RT – PCR for detection of RNA virus
of Blue Tongue disease

427

Microscopic tests on bee diseases

126

Branch – Veterinary Institute Split

Also, the Laboratory is conducting the diagnostics of leishmaniasis
in dogs by indirect immunofluorescence method.

Accreditation
In 2006, the Laboratory started the implementation of the Management System according to Standard HRN EN ISO/EC 17025 and it
now has three accredited methods. The Laboratory is the National
Reference Laboratory (NRL) for diagnostics of Blue Tongue disease.
The Laboratory is accredited according to HRN EN ISO/IEC 17025
for the following methods:
➜ Isolation of Salmonella spp. by horizontal method (HRN EN

ISO 6579:2002 test method)
➜ Enzyme immunoassay for serological diagnostics of Blue Ton-

gue disease (test method OIE Manual of diagnostics tests and
vaccines for terrestrial animals, online ed. 2014, Chapter 2.1.3
Blue tongue)

➜ Rose Bengal test for detection of specific antibodies for bovi-

ne, porcine, ovine and caprine brucellosis (test method OIE
Manual of diagnostics tests and vaccines for terrestrial animals. OIE online ed. 2014; Chapter 2.4.3 - Bovine brucellosis;
Chapter 2.7.2 - Caprine and ovine brucellosis; Chapter 2.8.5 Porcine brucellosis)

Participation in inter-laboratory
proficiency testing programs in 2014
In 2014, the Laboratory successfully participated in the inter-laboratory proficiency testing organized by the OIE reference laboratories for accredited methods:
➜ Enzyme immunoassay for serological diagnostics of Blue Ton-

gue disease in domestic ruminants: organized by the Pirbright
Laboratory, Pirbright, Surrey, UK
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➜ Isolation of motile Salmonella from eggs and poultry faeces

(Salmonella in poultry): organized by the AHVLA - Veterinary
Laboratories Agency – Veterinary Laboratory Quality Assessment, Sutton Bonington, UK
In 2014, the Laboratory successfully participated in the inter-laboratory proficiency testing organized by OIE Reference Laboratory
Pirbright Laboratory, Pirbright, Surrey, UK for RT-PCR – Molecular
detection of BPJ virus genome in full blood samples of ruminants.
In addition to the foregoing inter-laboratory proficiency tests in
2014, the Laboratory was also successful in the inter-laboratory
proficiency tests organized by the Reference Laboratories of the
Republic of Croatia for the following methods:
➜ Enzyme immunoassay for serological diagnostics of enzootic

bovine leucosis: organized by the National Reference Laboratory for Diagnostics of EBL: Croatian Veterinary Institute Zagreb – Laboratory for Serological Diagnostics of Viral Diseases
➜ Rose Bengal test for detection of specific antibodies for bovi-

ne, porcine, ovine and caprine brucellosis: organized by the
National Reference Laboratory for Diagnostics of Brucellosis:
Croatian Veterinary Institute - Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases.
➜ Isolation of motile Salmonella from eggs and poultry faeces

(Salmonella spp. in poultry): organized by the National Reference Laboratory for Salmonellosis in Poultry: Croatian Veterinary Institute Zagreb – Centre for Poultry Science.
The S-1 Laboratory as the Reference Laboratory of the Republic
of Croatia for Enzyme immunoassay for serological diagnostics of
Blue Tongue disease in domestic ruminants organized an inter-laboratory proficiency testing for the official Croatian laboratory –

Croatian Veterinary Institute’s Laboratory for Serological Diagnostics of Viral Diseases (Z-III-3).

Education and participation
in scientific and professional
conferences
In 2014, our employees attended education courses in the field of
management system as well as technical seminars:
➜ Zdravka Vidić, DVM

–– 13-14 February 2014: Croatian Veterinary Institute Zagreb
– Laboratory for General Bacteriology and Mycology, training course: “Laboratory diagnostics of dermatophytes“
–– 10-14 March 2014: University of Ljubljana – Veterinary Faculty – Centre for Postgraduate Course of Studies and Permanent Education, training course: “Diagnostic Methods
for Detection of MVV”
➜ Zdravka Vidić, DVM
–– 5-14 February 2014: Faculty of Science of the University of
Zagreb, Training course for persons working with experimental animals.

Defence of a specialist’s thesis
On 4 April 2014, our expert associate Sanda Katić, DVM defended
her specialist’s thesis at the Faculty of Veterinary Medicine of the
University of Zagreb under the title: “Brucellosis of sheep and goats in the County of Split-Dalmatia in the period 2009-2011”.

Laboratory employees:
Damir Lukačević, PhD, DVM,
Laboratory Manager
Zdravka Vidić, DVM,
Deputy Manager
Sanda Katić, DVM, expert associate
Dragica Markić, technical associate
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Laboratory for Food and Animal
Feed Microbiology (S-2)
➜ Reference Laboratory for HRS ISO/TS 16649-3:2008 method

(Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli - Part 3: Most probable number
technique using 5-bromo-4-chloro-3-indolyl-β-D-glucuronide)
➜ Reference Laboratory for monitoring of viral and bacteriologi-

cal pollution of shellfish.

Tomislav Dujić, DVM,

Laboratory Manager
e-mail: t.dujic.vzs@veinst.hr

T

he Laboratory activities are focused on: microbiological tests
of food; determination of microbiological purity of facilities,
furniture, equipment, accessories and hands of workers in the
food industry (smears, wash-outs, contact plates); microbiological
tests of water; microbiological tests of animal feed samples, raw
materials and additives for their production; inspection of meat
and meat products on presence of Trichinella (artificial digestion); pollen analysis of honey; field sampling and expert advisory
sampling of food and smears in industrial and trading facilities by
the Laboratory employees based on contracts with customers.
Also, based on the Plan of monitoring the quality of sea and shellfish in farming areas and live shellfish relaying areas, the Laboratory has continued to implement the microbiological tests of
shellfish.
The quality of our services has been confirmed by the successful
reaccreditation by the Croatian Accreditation Agency according to
requirements of the HRN EN ISO/IEC 17025 standard.
In addition to the foregoing, the Laboratory has kept all its appointments as the official and reference laboratory based on the Croatian Ministry of Agriculture Decisions, namely:

➜ Official Laboratory for eight accredited methods, as well as for

21 other methods;

As the National Reference Laboratory (NRL) for monitoring of viral and bacteriological pollution of shellfish, the Laboratory cooperates with the EU Reference Laboratory (EURL) in the field of
authorization, coordinating the activities of the official laboratories in the field of authorization, providing information from EURL
to the Ministry of Agriculture and the official laboratories. All information obtained from EURL, including those obtained at the
annual meeting of NRL with EURL, is forwarded to the Ministry
of Agriculture and the official laboratories, usually by e-mail or by
letter. The Laboratory also provides research and technical assistance to the Ministry of Agriculture, participating in the activities
of the Directorate for Veterinary Services and Food Safety, taking
part in the drafting of the Plan of monitoring the quality of sea and
shellfish in farming areas and live shellfish relaying areas and is almost in daily contacts with the Ministry of Agriculture employees
and veterinary offices related to the field of authorization.
Within the scope of its activities, the Laboratory has set up a
method for detection and quantification of norovirus GI and GII
in shellfish, as well as a method for detection of hepatitis A virus
in shellfish and, with the specified matrix, the method is applicable to other foodstuffs as well. Considering the low level of virus
contamination and the specific features of the studied matrix, the
method of choice is the real-time polymerase chain reaction
(PCR) with reverse-transcription (RT-PCR). It is well known
that such samples include a high level of inhibitory substances and
increase the risk of false negative results and the process control
must be implemented. The process control applied in the Laboratory is mengovirus according to ISO/TS 15216-1:2013 (E) – Horizontal method for determination of hepatitis A virus and norovirus
in food using real-time RT-PCR -- Part 1: Method for quantification
and ISO/TS 15216-2:2013 (E) – Horizontal method for determination of hepatitis A virus and norovirus in food using real-time RTPCR - Part 2: Method for qualitative detection.
The Laboratory has set up horizontal methods for detection of possibly enteropathogenic Vibrio spp namely: Detection of Vibrio
parahaemolyticus and Vibrio cholerae (HRS ISO/TS 21872-1:2008)
and Detection of all other species except for Vibrio parahaemolyticus and Vibrio cholerae (HRS ISO/TS 21872-2:2008). Polymerase chain reaction (PCR) has also been introduced for target toxR
gene, tdh and trh genes of V. Parahaemolyticus, with the support
from the EU Reference Laboratory CEFAS, Weymouth.
Annual report, 2014
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Laboratory activities in 2014

Animal feed 0.1%

In 2014, the Laboratory tested 20,082 samples, where were subject
to 47,188 tests. Most samples were those from the environment
(smears/contact plates for the testing of microbiological purity of
surfaces of plants, equipment, devices, accessories, as well as means of transport and hands of persons coming into contact with
food and/or products of general use in the course of food processing business). Considering the customers, the majority of samples were those ordered by the contract entities and only a small
number of the samples were within the scope of the Ministry of
Agriculture monitoring and those ordered by the veterinary inspection. The Laboratory employees receive the samples of food,
water and animal feed on almost daily basis and take the samples
of contact plates and smears from our contract facilities in the
area of the Counties of Split-Dalmatia, Zadar, Šibenik-Knin and
Dubrovnik-Neretva.

Figure 1.
Presentation of
samples
tested
in 2014
(contact
plates not
included)

Number of
samples

% of total
samples

10835

54.0

Meat and meat products

2125

10.6

Fish and fish products

1990

9.9

565

2.8

46

0.2

Semi-finished and finished meals

206

1.0

Bakery products. pastries. honey

217

1.1

Water ice

892

4.4

1197

6.0

195

1.0

Contact plates (smears) from envir.

Milk and dairy products
Eggs and products

Carcass swabs
Poultry neck skins
Shellfish monitoring
Diaphragm
Animal feed
Other
Total

680

3.4

1063

5.3

11

0.1

60

0.3

20082

100

Accreditation in 2014
According to HRN EN ISO 17025 standard, the Laboratory has the
following accredited methods:
1. Microbiology of food and animal feeding stuffs – Horizontal
method for the detection of Salmonella spp (HRN EN ISO
6579:2003); S-2- SOP- MB-37
2. Microbiology of food and animal feeding stuffs – Horizontal
method for the enumeration of beta-glucuronidase-positive
Escherichia coli - MPN method using 5-bromo-4-chloro-3-indolyl-beta-D-glucuronide (HRS ISO/TS 16649-3:2008); S-2SOP- MB-12
3. Microbiology of food and animal feeding stuffs – Horizontal
method for the detection and enumeration of Enterobacteriaceae – Part 2: Colony-count method (HRN ISO 21528-2:2008);
S-2- SOP-MB-08
Branch – Veterinary Institute Split

Carcass
smears
13.0%

Diaphragm Other
2.8%
11.6%
Shellfish
monitoring
6.8%

Food
56.0%

Figure 2. Presentation of samples tested in 2014 per customer
Shellfish monitoring
(Ministry of Agriculture) 3.3%

Table 1. Type and number of tested samples in 2014
Sample type (category)

Water, ice
9.7%

Contract
90.1%

Food monitoring
(Ministry of Agriculture) 0.7%
Customer order 0.3%
Veterinary inspecon
(Trichinella) 5.2%
Veterinary
inspecon 0.4%

4. Microbiology of food and animal feeding stuffs – Horizontal
method for the enumeration of microorganisms – Colony-count
technique at 30°C (HRN EN ISO 4833:2008); S-2-SOP MB-07
5. Microbiology of food and animal feeding stuffs – Horizontal
method for the enumeration of beta-glucuronidase-positive
Escherichiae coli – Part 2: Colony-count at 44°C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide (HRN ISO 166492:2001): S-2-SOP-MB-10
6. Horizontal method for the detection and enumeration of Listeria monocytogenes cells – Part 1: Detection method +
Amendment 1: Modification of the isolation media and the
haemolysis test, and inclusion of precision data; (HRN EN ISO
11290-1:1999+A1:2008);S-2- SOP-MB-17
7. Horizontal method for the detection and enumeration of Listeria monocytogenes cells – Part 2: Enumeration method
+ Amendment 1: Modification of the enumeration medium;
(HRN EN ISO 11290-2:1999+A1:2008); S-2- SOP-MB-18
8. Enumeration of cultivated microorganisms – Colony count by
inoculation in a nutrient agar culture medium (HRN EN ISO
6222:2000)
In 2014, the Laboratory applied for expansion of the accreditation
field by 2 other methods, namely:
➜ Microbiology of food and animal feeding stuffs – Horizontal
method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) - Part 1:
Technique using Baird-Parker agar medium HRN EN ISO
6888-1: 2004 (ISO 6888-1:1999+Amd 1:2003; EN ISO 68881:1999+A1:2003)

Branch – Veterinary Institute Split

Table 2. Tests, number and ratio of analyses in 2014
Types of tests

Number Number of
of
positive
analyses
samples

% of
positive
samples

Salmonella - detection method

3309

24

0.7

Colony count of microorganisms at 30°C

4198

60

1.4

Sulphite-reducing clostridia – colony detection

2776

1

0.0

Enumeration of coagulase-positive staphylococci

1046

3

0.3

Enterobacteriaceae - detection & enumeration m.

2294

15

0.7

649

1

0.2

1552

123

7.9

L. monocytogenes - enumeration method
E. coli ß-glucoronidase positive - enumeration m

679

6

0.9

E. coli & colif. bact. - detect. & enum. method (MF)

1631

27

1.7

Enumeration of cultivated microorganisms in water

1489

40

2.7

MPN E. coli - determination of most probable no.

727

41

5.6

Faecal streptococci – detection & enum. m. (MF)

892

21

2.4

➜ Microbiology of food and animal feeding stuffs –

6

0

0.0

Yeasts and moulds

320

3

0.9

Horizontal method for the enumeration of sulphite-reducing bacteria growing under anaerobic
conditions HRN ISO 15213:2004 (ISO 15213:2003).

Pseudomonas aeruginosa

887

0

0.0

1513

8

0.5

33

0

0.0

L. monocytogenes - detection method

Clostridium perfringens

Aerobic sporogenic bacteria
Enterococcus spp
Other

21586

556

2.6

Sensory properties, inspection of declaration

266

0

0.0

Parasitological test of fish

225

1

0.4

Antibiotics (Kundrat)

17

0

0.0

Pollen analysis

30

0

0.0

1063

0

0.0

47188

930

2.0

Test of surfaces by contact plats and swabs

Trichinella spiralis - artificial ingestion method
Total

Education and participation
in scientific and professional
conferences
➜ Irena Listeš: Training period at the IZS Teramo,

Italy in the framework of the project CAPS2 Norovirus and Hepatitis A virus determination, Istituto Zooprofilattico Sperimentale, Teramo, Italy,
24-28 February 2014
➜ Ines Škoko: Training period at the IZS Teramo,

Italy in the framework of the project CAPS2 Norovirus and Hepatitis A virus determination, Istituto Zooprofilattico Sperimentale, Teramo, Italy,
24-28 February 2014
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Figure 3. Graphic presentation of the share of specific microorganisms isolated from samples
Aerobic sporogenic
bacteria 1.9%
Fecal streptococci
(in water) 4.9%

Yeasts and moulds 0.7%
Sulphite-reducing
clostridia
0.2%

E.coli MPN
9.5%

Salmonella 18.8%

Culvated
microorgasm
count
(in water) 9.3%

Microorganism
colony count
14.0%

E. coli and
coliforms
(in water) 6.3%

Coagullase
posive
staphylococci 0.7%

L. monocytogenes
1.6%

Enterobacteriaceae
3.5%
E. Coli ß glucoronidase
posive 28.6%

Participation in inter-laboratory proficiency
tests
The Laboratory has been participating in already routine inter-laboratory PT schemes. In all the inter-laboratory tests, the Laboratory made satisfactory results.

➜ Tomislav Dujić: Workshop on monitoring of zoo-

noses and their agents (AGR 50595), TAIEX/EFSA/
HAH, Zagreb, 9-10 April 2014
➜ Ines Škoko: Workshop of EURLs for monitoring

bacteriological and viral contamination of bivalve
molluscs, EURL CEFAS, Weymouth, United Kingdom, 13-15 May 2014
➜ Ines Škoko: PCR Method in reference to Vibrios at

EURL CEFAS, Weymouth, United Kingdom, 16 May
2014
➜ Irena Listeš: Training period at the IZS Teramo, Italy

in the framework of the project CAPS2 Norovirus
and Hepatitis A virus detection, Istituto Zooprofilattico Sperimentale, Teramo, Italy, 19-23 May 2014
➜ Ines Škoko: Training period at the IZS Teramo, Italy

in the framework of the project CAPS2 Norovirus
and Hepatitis A virus detection, Istituto Zooprofilattico Sperimentale, Teramo, Italy, 19-23 May 2014
➜ Irena Listeš: Training period at the IZS Teramo, Italy

in the framework of the project CAPS2 “Vibrio spp”,
Istituto Zooprofilattico Sperimentale, Teramo, Italy,
15-19 September 2014.
➜ Ines Škoko: Training period at the IZS Teramo, Italy

in the framework of the project CAPS2 “Vibrio spp”,
Istituto Zooprofilattico Sperimentale, Teramo, Italy,
15-19 September 2014

Table 3. Participation in inter-laboratory proficiency tests 2014
Method

Number of
distributions

Number of
samples

MPN -glucuronidase-positive E.coli (S-2- SOP- MB-12)

3

6

Horizontal method for detection of Salmonella spp (S-2- SOP- MB-37)

3

6

Sulphite-reducing clostridia (Procedure of enumeration of sulphite-reducing
anaerobic bacteria and their spores) (S-2-SOP-MB-19)

1

3

Artificial digestion method (diagnostics of trichinellosis)

1

3

Detection of norovirus and hepatitis A virus in bivalve shellfish by real- time RT-PCR „one step“ (S-2-SOP-V-59)

1

2

Detection of norovirus and hepatitis A virus in bivalve shellfish by real- time RT-PCR „one step“ (S-2-SOP-V-59)

1

9

Laboratory employees:
Tomislav Dujić, DVM,
Laboratory Manager
Irena Listeš, PhD, DVM,
Deputy Manager
Anđelo Katić, MSc, DVM
Ines Škoko, DVM
Marija Radalj, technical associate
Marina Burić, technical associate
Nenad Žunić, technical associate
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Laboratory for Analytical
Chemistry and Residues (S-3)
DAD) and b) PSP (group of biotoxins causing paralysis)
by two methods: multi-method of liquid chromatography
in combination with fluorescence detection - UHPLCFLD (total 7 toxins); by bioexperimental method
–– Fat soluble: DSP (group of biotoxins causing diarrhoea)
by confirmatory liquid chromatography method with mass
detection UHPLC-MS/MS (total 12 toxins, including ocadaic acid, dinophysistoxins and pectenotoxins together,
yessotoxins and azaspiracides)
➜ Biogenic amines (profile 8 of biogenic amines) in fish and
fish products, cheese – histamine by liquid chromatography
in combination with spectrometry with diode array detection
(HPLC or UHPLC-DAD)
➜ Free amino acids (profile 21 various amino acids) and dipep-

Tanja Bogdanović, PhD, Dipl.Eng,

Laboratory Manager
e-mail: t.bogdanovic.vzs@veinst.hr

tides (carnosine and anserine) in meat and meat products,
fish and fish products, and cheese by liquid chromatography
in combination with spectrometry with diode array detection
(HPLC-DAD)
➜ Legally stipulated quality and safety parameters of fish and

fish products, meat and meat products, milk and milk products, honey and drinking water:

T

he Laboratory for Analytical Chemistry and Residues conducts physical and chemical tests of food and animal feeding
stuffs, sensory evaluation of cured meat products and determination of veterinary medicinal products and contaminates in
tissues and food of animal origin. The Laboratory thus takes part
in the control of quality and safety of a wide number of samples.

–– Water, ashes, fats (gravimetric chemical methods)
–– Water (refractrometry)
–– Water activity (aW), concentration of hydrogen ions (pH),
colour (colorimetry), temperature

The Laboratory activities include determination of:
➜ Residues of veterinary medicinal products:

–– Anthelmintics – avermectins (abamectin, doramectin,
emamectin, eprinomectin, ivermectin, moxidectin) by
liquid chromatography method in combination with fluorescent detection
➜ Residues of contaminants:
–– Chemical elements (lead, cadmium, arsenic, mercury, tin,
copper, iron) by atomic absorption spectrometry methods
–– Polycyclic aromatic hydrocarbons (PAH) (benzo(a)pyren,
benzo(a)anthracene, chrysene and benzo(b)fluoranthene)
by liquid chromatography method in combination with fluorescence detection (UHPLC-FLD)
➜ Biotoxins in bivalve molluscs:
–– Water soluble: a) ASP (biotoxin causing memory loss)
by liquid chromatography in combination with spectrometry with diode array detection (HPLC or UHPLCAnnual report, 2014
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–– Proteins, total volatile basic nitrogen (TVB-N), salt (titration methods)
–– additives (nitrites, polyphosphates), hydroxyproline, collagen, hydroxymethylfurfural, free chlorine, ammonium,
nitrite, nitrate, KMnO4 consumption (spectrophotometry)
–– Hydroxymethylfurfural (liquid chromatography)
–– Electric conductivity (conductometry)
The Laboratory has for some time already been accredited by the
Ministry of Agriculture as the official laboratory in the following
fields:
➜ Fish products: biogenic amines, TVB-N
➜ Meat and meat products: polyphosphates, nitrogen, hydroxy

proline, water, ashes and fats

Table 1. Type and number of analyses in 2014
Type of analysis

Number of analyses

Biogenic amines
Histamine

2 189

Biotoxins
ASP (biotoxin causing amnesia)

335

PSP (biotoxin causing paralysis)

335

DSP (biotoxin causing diarrhoea)

335

Veterinary medicinal products, antihelmintics – avermectins
Abamectin, Doramectin, Emamectin,
Ivermectin, Eprinomectin, Moxidectin

262

Inorganic contaminants, chemical elements

➜ Cured meat products: sensory evaluation

Lead

200

➜ Live shellfish, sea-urchins, tunicates, snails: biotoxins (ASP,

Cadmium

229

Mercury

185

Arsenic

15

Tin

31

PSP, DSP)
➜ Honey: sucrose, water, amylolytic activity, hydroxymethylfurfu-

ral
➜ Muscle tissue, liver, kidney: lead, cadmium, mercury

Lead

➜ Muscle tissue, liver tissue, milk, eggs: avermectins

Organic contaminants, polycyclic aromatic hydrocarbons (PAH)

➜ In July 2013, the Laboratory became accredited also for

Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(a)anthracene, Chrysene

polycyclic aromatic hydrocarbons (PAH) in food, cured meat
products, shellfish and oil.

2
160

Additives

The Laboratory takes part in the monitoring programs contracted with the Ministry of Agriculture, including: National Residue
Monitoring Program, Monitoring Plan of Tests and Analyses of
Imported Shipments, Plan of Monitoring the Quality of Sea and
Shellfish and National Plan of Food Sampling for Official Controls
of Microbiological Criteria and PAHs in Food on the Internal Market of Croatia.

Sodium-nitrite

125

Polypohsphates

25

Raw fibres

4

Laboratory activities in 2014

Raw ashes

64

Water

65

In 2014, the Laboratory processed 4,001 samples in 5,786 chemical analyses. Most of the processed samples included fish and
fish products (2,795 samples), drinking water (662 samples), liver,
muscle tissue and milk (total 262 samples) and meat and meat products (232 samples).

Energy value

34

Hydroxyproline

12

6%

10%

2%
10%

72%

Physical-chemical properties of food and animal feed
Water activity

108

Raw proteins

129

Total fats

Meat proteins
Sodium chloride

Plan of monitoring the
quality of sea and shellfish
Other customers
Branch – Veterinary Institute Split

12
122

Total volatile basic nitrogen (TVB-N)

10

Honey analyses – contents criteria according
to the Ordinance on Honey (NN 93/2009)

17

Drinking water analyses
Free chlorine

378

Compulsory test parameters in regular monitoring
according to Appendix 2 to the Ordinance
on parameters of compliance and analysis
methods of water for human consumption

284

Sensory evaluation of cured meat products
National residue
monitoring program
National plan of food sampling for official controls
of microbiological criteria and pahs in food on the
Croatian internal market for 2014
Imported shipments sampling plan

68

7

From the total number of samples, 72% refers to contract facilities
from the area of the Counties of Split-Dalmatia, Zadar, ŠibenikKnin and Dubrovnik-Neretva, while 28% of samples are those from
the Ministry of Agriculture monitoring and based on the veterinary
inspection orders, in which dominating samples are those of the
monitoring of histamine and PAH in fish and meat products (10%),
biotoxins, heavy metals and PAH in shellfish (10%) and residues of
veterinary medicinal products - avermectins (6%).

Branch – Veterinary Institute Split

Accreditation of methods
In 2014, the Laboratory’s field of accreditation was expanded with
3 test methods including testing of biotoxins in shellfish by use of
UPLC-FLD and LC-MS/MS methods and determination of residues
of contaminants (polycyclic aromatic hydrocarbons) by use of
UPLC-FLD method in food. According to the HRN EN ISO 17025
standard, the Laboratory has the following accredited methods:
1. Determination of quantity of raw proteins (HRN ISO 937:1999
(ISO 937:1978))
2. Determination of quantity of hydroxyproline (HRN ISO
3496:1999 (ISO 3496:1994))
3. Determination of share of biogenic amines – histamine
(J.AOAC International 79,1,(1996), 43-49)
4. Determination of share of volatile amines – total volatile basic
nitrogen (TVB-N) (Reference method according to the Commission Regulation 2074/2005)

5. Determination of contents of domoic acid (Amnesic shellfish
poison – ASP) in shellfish tissue
6. Determination of contents of avermectin in food of animal origin by HPLC-FLD method
7. Sensory evaluation of cured meat products
8. Determination of biotoxins (PSP) in shellfish by HPLC –FLD
method (AOAC (2005) Official method 2005.06, First Action
2005, J.AOAC, 88, 1714-1732)
9. Determination of contents of lipophilic toxins (DSP) in shellfish by liquid chromatography – mass spectrometry (LC-MS/
MS), (LC MS/MS EU Harmonised SOP version 4 (July 2011)
10. Determination of contents of polycyclic aromatic hydrocarbons (PAH) in food by liquid chromatography
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Cooperation with other institutions
In the second year of the project CAPS2 (Strengthening of Centres for Aquaculture production and safety surveillance in Adriatic Cross-border Countries) under the IPA Adriatic Cross-border
Cooperation Programme-CAPS 2, the Laboratory continued its
successful cooperation with the Project partners (4 countries and
8 partners), including:
➜ IZSM Istituto Zooprofilattico dell’Abruzzo e del Molise

G.Caporale, Teramo&Termoli, Italy
➜ Faculty of Veterinary Science, University of Sarajevo, Bosnia

and Herzegovina
➜ JU Centre for eco-toxicological tests of Montenegro, Podgori-

ca, Montenegro
Through the National Residue Monitoring Program, Monitoring
of Shellfish Quality and the National Plan of Food Sampling for
Official Controls of Microbiological Criteria and PAHs in Food on
the Croatian Internal Market, the Laboratory cooperates with the
following external laboratories in form of workshops, conferences, and inter-laboratory proficiency tests:
➜ National Reference Laboratory for Marine Biotoxins, Institute

for Oceanography and Fishing, IZOR, Split;
➜ Bundesamt für Verbraucherschutz und Lebensmittelsicherheit

(BVL) European Union Reference Laboratory (EURL) (Beta-agonists, coccidiostats, antihelmintics, NSAIDs), Berlin, Germany;
➜ EU-RL/NRLs for Marine Biotoxins, Vigo, Spain;
➜ Institute for Reference Materials and Measurements (IRMM),

European Union Reference Laboratory (EURL) for Polycyclic
Aromatic Hydrocarbons, Geel, Belgium.

Purchase of new equipment
In February and March 2014, sophisticated instrumental laboratory equipment was supplied and installed in a public procurement
procedure, which was initiated according to the official requirements of PRAG procedure already in June 2013, including:
–– two UPLC devices with RI, FLD and DAD detectors and
LC/MS spectrometer with triple quadrupole (UPLC-MSMS) with UPS devices
–– centrifugal vacuum evaporator
–– refrigerator and freezer
–– water demineralization system
–– aW-meter
–– fire safety closets for gas bottles
–– system for sample purification by use of SPE extraction,
5 - 25 mL and 50 mL dispensers and automatic pipettes of
measurement fields of 2 - 20 µL, 10 – 100 µL, 20 – 200 µL
100 – 1000 µL and 0.5 – 5 mL
The installation of UPLC-MS/MS device was preceded by appropriate electrical installations in compliance with the requirements
of the UPS device.
Due to the requirements in the course of UPLC-MS/MS device installation, the project of installation of laboratory gases toward
the UPLC-MS/MS device and toward the GFAAS device was implemented, with the installation of distribution pipes for pure gases
from fire safety closets to instrumental equipment units.
Branch – Veterinary Institute Split

In the room for HPLC and mass spectrometry, an air conditioner
of higher capacity was installed in order to ensure the appropriate
environment conditions for due operation of the new equipment.
As the existing UPS system for atomic absorption spectrophotometer was not functioning, a new UPS PW9155 15kVA was purchased with a three-phase input and single-phase output as well as a
new computer for the control of GFAAS and FIAS devices.

Development of analytical methods
In compliance with the requirements of the European legislation
and the Ministry of Agriculture, in August 2014 a confirmatory
method was developed and validated for determination of lipophilic group of biotoxins in shellfish, including ocadaic acid-OAc,
dynophysitoxins DTX-1 and DTX-2, pectenotoxins PTX-1 and PTX2, azaspiracides AZA-1, AZA-2 and AZA-3, as well as yessotoxins
YTX, hYTX, 45OH-YTX and 45OH-hYTX. In that way, we have fulfilled the legislative requirement according to which the existing
bio-experimental method had to be replaced with confirmatory
multi-method of liquid chromatography with mass spectrometry at
latest by 31 December 2014.
In the field of biotoxins, an instrumental multi-method of determination of mass share of PSP toxins (causing paralytic poisoning)
in shellfish soft tissue by UHPLC-FLD method was developed and
validated, including saxitoxin (STX), neosaxitoxin (NEO), gonyautoxins 2 and 3 (GTX 2,3; jointly), gonyautoxins 1 and 4 (GTX 1,4;
jointly), decarbamoyl saxitoxin (dcSTX), GTX-5 (B1), C-1 and C-2
jointly, decarbamoylgonyautoxin 2 and 3 (dcGTX-2,3; jointly) and
decarbamoylneosaxitoxin (dcNEO or GTX-7).
Because of an amendment in the legislation governing determination of polycyclic aromatic hydrocarbons in food, the validation
protocols were supplemented which refer to matrix of meat products as the allowable values in such products have been reduced.
A method has been developed for determination of the contents of
tin in food by GFAAS method and liquid chromatography method
for determination of composition of amino acids and dipeptides
in food of animal origin (profile of 22 various amino acids and 2
dipeptides).

Participation in inter-laboratory
proficiency tests
In the course of 2014, the Laboratory successfully participated in
16 inter-laboratory tests: 9 inter-laboratory comparison tests (ILC)
organized by the National Reference Laboratories or organized by
the Laboratory itself together with other laboratories and 7 proficiency tests (PT) for the following analytical parameters:
➜ Physical-chemical properties in meat and meat product and

additives in chicken meal: water, nitrogen, hydroxyproline,
ash and polyphosphates – the ILC is organized by the Laboratory for Analytical Chemistry of the Croatian Veterinary Institute Zagreb as the National Reference Laboratory for Testing
of Poultry Meat Quality together with the S-3 Laboratory;
➜ Biogenic amines in fish products: histamine – the ILC is orga-

nized by the S-3 Laboratory together with the Manufacturer Laboratory of SARDINA d.o.o. company, Postira, island of Brač;
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➜ Polycyclic aromatic hydrocarbons (PAH) in bivalve molluscs

and edible oils: benzo(a)pyrene and sum of PAHs (benzo(a)
pyrene, benzo(a)anthracene, chrysene and benzo(b)fluoranthene), ILC is organized by the S-3 Laboratory with IZS,
Teramo, Italy;
➜ Polycyclic aromatic hydrocarbons (PAH) in cured meat pro-

ducts: benzo(a)pyrene and sum of PAHs (benzo(a)pyrene,
benzo(a)anthracene, chrysene and benzo(b)fluoranthene),
ILC is organized by the S-3 Laboratory with IZS, Teramo, Italy;
➜ Histamine in canned fish, FAPAS Proficiency Test 27137, Sand

Hutton, United Kingdom
➜ Group of saxitoxins in bivalve molluscs (PSP toxins), pro-

ficiency test (PT) by use of instrumental method LC-FLD EURLMB-2014-PT-PSP TOXINS, Vigo, Spain
➜ Group of saxitoxins in bivalve molluscs (PSP toxins), profici-

ency test (PT) by use of bio-experiment - EURLMB-2014-PTPSP TOXINS, Vigo, Spain
➜ Group of lipophilic toxins in bivalve molluscs (DSP toxins),

proficiency test (PT) by use of instrumental method LC-MS/MS
EURLMB-2014-Proficiency Testing-Lipophilic Toxins, Vigo,
Spain
➜ Group of lipophilic toxins in bivalve molluscs (DSP toxins),

proficiency test (PT) by use of bio-experiment EURLMB2014-Proficiency Testing-Lipophilic Toxins, Vigo, Spain
➜ Group of ASP toxins (domoic and epidomoic acid) in bivalve

molluscs (DSP toxins), proficiency test (PT) by use of instrumental method LC-DAD EURLMB-2014-PT-ASP TOXINS, Vigo,
Spain
➜ PT AVERMECTIN STUDY 2014 Avermectins in milk: aba-

mectin, doramectin, emamectin, eprinomectin, ivermectin,
moxidectin, European Reference Laboratory for Residue of
Veterinary Drugs, Berlin, Germany
➜ Total volatile basic nitrogen in fish: TVB-N – University Depar-

tment for Maritime Studies, University of Split
➜ Physical-chemical properties in meat and meat products: total

proteins, total fat and sodium chloride – the ILC is organized
by the Laboratory for Analytical Chemistry, Croatian Veterinary Institute Zagreb together with the S-3 Laboratory
➜ Biotoxins in bivalve molluscs: water soluble toxins (PSP) and

fat soluble toxins (DSP) – National Reference Laboratory for
Marine Biotoxins, Institute for Oceanography and Fishing,
IZOR, Split
➜ Biotoxins in bivalve molluscs: fat soluble toxins (DSP) – Nati-

onal Reference Laboratory for Marine Biotoxins, Institute for
Oceanography and Fishing, IZOR, Split
➜ Inter-laboratory test for cadmium and lead in kidney tissue for

official laboratories – Reference Laboratory for Heavy Metals
in Food and Animal Feed, Laboratory for Determination of Residues, Croatian Veterinary Institute

Scientific research and professional
activities
In October 2014, our expert associate, Sandra Petričević, Dipl.Eng.
successfully presented the topic of her doctoral dissertation under

the title: Characterisation of prosciutto from Dalmatia, Drniš,
Istria and the island of Krk at the Faculty of Food Technology
and Biotechnology, University of Zagreb. The dissertation was
accepted in December 2014.
The Laboratory takes part in scientific research in the fields of veterinary public health through analyses for a doctoral dissertation
under the title Effects of eprinomectin in ruminants for a doctoral degree candidate from the Faculty of Veterinary Medicine of
the University of Sarajevo.
Through the successful continuation of our cooperation with Faculty of Veterinary Medicine of Zagreb and with the University of
Zagreb support in 2014 for a research under the title Public health
risk of antimicrobial resistance and biogenic amines from foodstuffs of animal origin, a research of the share of biogenic amines
in various cheeses is conducted.

Participation in education and
scientific and professional
conferences
In 2014, our employees took part in the following training courses
and conferences:
➜ Slađana Lelas:

–– - Training period on heavy metals determination CAPS2
Strengthening of Centers for Aquaculture production and
Safety surveillance in Adriatic cross-border Countries
(2nd ORD/0216), IZS G. Caporale, Teramo/Italy, 3-7 March
2014 and 25-30 May 2014
–– - CAPS2 Project Interim Seminar Safety and surveillance
in the aquaculture sector Teramo/Italy, 29 May 2014
➜ Sandra Petričević:
–– Training period on benzopyrene and other PAH determination CAPS2 Strengthening of Centers for Aquaculture
production and Safety surveillance in Adriatic cross-bor-
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der Countries (2nd ORD/0216), IZS G. Caporale, Teramo/
Italy, 27-31 January 2014 and 6-10 October 2014
–– Training period on heavy metals determination CAPS2
Strengthening of Centers for Aquaculture production and
Safety surveillance in Adriatic cross-border Countries
(2nd ORD/0216), IZS G. Caporale, Teramo/Italy, 3-7 March
2014 and 25-30 May 2014
–– Training period on BIOTOXSIN determination CAPS2
Strengthening of Centers for Aquaculture production and
Safety surveillance in Adriatic cross-border Countries
(2nd ORD/0216), IZS G. Caporale, Teramo/Italy, 31 March
– 4 April 2014, 9-13 June 2014, 22-26 September 2014, 26-31
October 2014
–– CAPS2 Project Interim Seminar Safety and surveillance
in the aquaculture sector, Teramo/Italy, 29 May 2014
➜ Tanja Bogdanović:
–– Training period on benzopyrene and other PAH determination CAPS2 Strengthening of Centers for Aquaculture

––

––
––
––

––

production and Safety surveillance in Adriatic cross-border Countries (2nd ORD/0216), IZS G. Caporale, Teramo/
Italy, 27-31 January 2014 an 6-10 October 2014
Training period on BIOTOXSIN determination CAPS2
Strengthening of Centers for Aquaculture production and
Safety surveillance in Adriatic cross-border Countries
(2nd ORD/0216), IZS G. Caporale, Teramo/Italy, 31 March
– 4 April 2014, 9-13 June 2014, 22-26 September 2014, 26-31
October 2014
3rd Steering Committee Meeting of CAPS 2 Project, Teramo, Italy, 27-28 May 2014
CAPS2 Project Interim Seminar Safety and surveillance
in the aquaculture sector Teramo/Italy, 29 May 2014
Qualitative and quantitative processing of results by liquid
chromatography with mass detection, Zagreb, Croatia, 11
September 2014
1st Conference of Croatian National Reference Laboratories for Heavy Metals in Food and Animal Feed, Zagreb,
Croatia, 15 December 2014

Laboratory employees:
Tanja Bogdanović, PhD, Dipl.Eng, Laboratory Manager
Slađana Lelas, MSc, Dipl. Eng., expert associate in scientific research system
Sandra Petričević, Dipl. Eng., expert associate
Ivanka Sesartić, technical associate
Zdenka Bakota, technical associate
Branch – Veterinary Institute Split
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Laboratory for Media Preparation
and Sterilisation (S-4)
In 2014, for the purpose of expanding the accreditation of the S-2
Laboratory with two new methods, production of new culture media for enumeration of sulphite-reducing anaerobic bacteria and
coagulase-positive staphylococci was introduced in our standard
operations, as well as purchase of reagents, confirmatory tests etc.
as necessary for the newly introduced methods.

Irena Listeš, PhD, DVM,

Laboratory Manager
e-mail: i.listes.vzs@veinst.hr

T

he Laboratory is located in the basement of the Branch Veterinary Institute Split building. Since the refurbishing in 2012
and as all its rooms have been equipped, it now has 7 functionally separated units:
S-4/1 Administrative room
S-4/2 Boiling and spreading of culture media
S-4/3 Weighing of dehydrated culture media
S-4/4 Humid sterilisation of culture media and laboratory accessories, production of pure water
S-4/5 Dry sterilisation
S-4/6 Washing room
S-4/7 Sorting of laboratory accessories and waste, humid pre-sterilisation of accessories, waste sterilisation
The principal activity of the Laboratory is the production of culture media and regular quality control for the needs of other laboratories of the Branch Veterinary Institute Split in compliance with:
➜ ISO/TS 11133-1:2009 – Guidelines on preparation and produc-

tion of culture media – Part 1: General guidelines on quality
assurance in the preparation of culture media;
➜ HRN CEN ISO/TS 11133-2:2004 - Part 2: Practical guidelines

for testing of culture media, with amendment HRS CEN ISO/
TS 11133-2:2004/A1:2012 –: Test microorganisms for standard
culture media.
Every year, the scope of production of culture media at the S-4
Laboratory is expanded, depending on the needs of the Laboratory
for Diagnostics (S-1) and the Laboratory for Food and Animal Feed
Microbiology (S-2).

The Laboratory activities include:
➜ Purchase of required culture media and additives for microbiological tests with related record keeping;
➜ Preparation of culture media for microbiological tests and recording of all production phases;
➜ Purchase of primary and secondary reference materials for
control of the culture media production procedure;
➜ Purchase of test strains for culture media validation;
➜ Storage and recording of the used media, additives and test strains;
➜ Control of sterility of microbiological media;
➜ Control of productivity of microbiological media;
➜ Production and control of purity of demineralised water for
the requirements of the Branch Veterinary Institute Split.
The Laboratory provides the following services for daily operations in microbiological laboratories of the Branch Veterinary Institute Split:
➜ Purchase and recording of required reagents for microbiological tests, production of their secondary solutions and keeping
related records;
➜ Recording of hazardous substances in the composition of media, additives and reagents;
➜ Purchase of test strains for verification of methods.
In 2014, the Laboratory updated and expanded the list of reference
materials by purchase of new test strains for the quality control
of culture media, verification of standard microbiological and molecular methods, for the requirements of the Branch Veterinary
Institute Split.
Also, for the needs of the Branch Veterinary Institute Split, the S-4
Laboratory coordinates and provides services related to the maintenance of equipment, work surfaces and premises/rooms in the
following phases:
➜ Washing/disinfection of laboratory dishes, equipment and

accessories;
➜ Pre-sterilisation/sterilisation of laboratory dishes and accesso-

ries;
➜ Control of purity/sterility of dishes, equipment, accessories;
➜ Autoclaving and removal of biological waste with sterilisation

efficacy control;
➜ Removal of other waste materials;
➜ Washing and disinfection of work surfaces and laboratory ro-

oms of the Branch Veterinary Institute Split;
➜ Control of purity/sterility of work surfaces and areas;
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➜ Washing and disinfection of the common premises of the Branch Veteri-

nary Institute Split;
➜ Washing and maintenance of laboratory clothes and footwear of the

Branch Veterinary Institute Split employees.
For the purpose of replacement of obsolete equipment and improvement of
our operations, four new devices were purchased within the CAPS 2 project:
–– SELECTA autoclave for waste sterilization, 150L
–– ELIX – pure water production system, type 2
–– PETRISWISS mini system for automatic spreading of media
–– 2 ceiling-suspended UV lamps for disinfection of the premises for
media spreading
Education of the Laboratory employees is conducted every year according to
the established plan of internal education and control of personnel qualifications according to the procedures of the Croatian Veterinary Institute Zagreb
and the S-4 Laboratory. Within the CAPS 2 Project, our Laboratory Manager
took part in a three-week training course at IZS – Teramo, Italy, in the field
of application of methods for shellfish test on Norovirus, hepatitis A virus
and Vibrio spp., including the uncertainty of measurement in microbiological
methods and internal quality control measures.
According to the requirements of HRN EN ISO/
IEC 17025 standard, the quality of operations of
the S-4 Laboratory was confirmed by audit of
all our activities by the Croatian Accreditation
Agency, as required for high-quality and traceable application of the accredited methods and the
methods in the process of accreditation of other
Branch Veterinary Institute Split laboratories.

Laboratory employees:
Irena Listeš, PhD, DVM, Laboratory Manager
Marina Burić, technical associate
Veljko Drašković, technical associate
Miranda Miloš, technical associate
Marija Radalj, technical associate
Ane Rogošić, assistant worker
Anđelka Bilobrk, assistant worker
Branch – Veterinary Institute Split
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General Unit

I

n compliance with the applicable laws and regulation, the S-5
Unit provides the following services to the customers and the
laboratories of the Branch Veterinary Institute Split: provision
of resources and optimum quality of work, staff management coordination and control, financial and accounting operations of the
Branch Veterinary Institute Split, administrative services for all its

laboratories, receipt of samples delivered to the Branch Institute,
their distribution to the laboratories S-1, S-2 and S-3, archiving the
records for the requirements of all laboratories of the Branch Institute, maintenance and cleaning of the rooms and environment
of the Branch Institute.

General Unit employees:
Mirjana Babić, accounting officer
Mladenka Čelan, administrative officer
Marjana Markov, Sample Receipt Office
Miranda Miloš, assistant worker
Ane Rogošić, assistant worker
Anđelka Bilobrk, assistant worker
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Research and Professional Activities
of CVI employees in 2014
List of the Croatian Veterinary Institute employees by scientific titles as at 31 December 2014
Academic title

Križevci

Rijeka

Split

Vinkovci

Centre

Zagreb

Total

-

-

-

-

3

17

20

Senior Scientific Associate

-

-

1

1

2

6

10

Scientific Associate

1

-

-

-

2

5

8

Scientific Advisor

Croatian Veterinary Institute employees by scientific titles as at 31 December 2013
Scientific title

Name

Scientific Advisor, 2nd election

Prof. Željko Cvetnić, PhD

Scientific Advisor

Zoran Lipej, PhD
Mario Mitak, PhD
Boris Habrun, PhD, Assistant Professor
Andrea Humski, PhD, Assistant Professor
Svjetlana Terzić, PhD
Besi Roić, PhD
Lorena Jemeršić, PhD, Assistant Professor – at her own request
Silvio Špičić, PhD – at his own request
Nina Bilandžić, PhD – at her own request
Jelka Pleadin, PhD, Assistant Professor – at her own request
Željko Mihaljević, PhD – at his own request
Miroslav Benić, PhD – at his own request
Ivana Lojkić, PhD – at her own request
Dražen Oraić, PhD – at his own request
Snježana Zrnčić, PhD – at her own request
Vladimir Savić, PhD – at his own request
Mirta Balenović, PhD – at her own request
Marina Tišljar, PhD – at her own request

Senior Scientific Associate

Eddy Listeš, PhD
Mario Škrivanko, PhD
Maja Zdelar-Tuk, PhD – at her own request
Tomislav Keros, PhD – at his own request
Relja Beck, PhD – at his own request
Tomislav Bedeković, PhD – at his own request
Danko Dežđek, PhD – at his own request
Borka Šimpraga, PhD – at her own request
Marijana Sokolović, PhD – at her own request
Gordan Kompes, PhD – at his own request

Scientific Associate

Karmen Branović-Čakanić, PhD
Tajana Amšel Zelenika, PhD
Milivoj Mikec, PhD
Darko Majnarić, PhD
Ana Vulić, PhD
Tanja Bogdanović, PhD
Dinko Novosel, PhD – at his own request
Sanja Bosnić, PhD – at her own request

Branko Šoštarić, PhD

Research and Professional Activities of CVI employees in 2014
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Projects
Scientific research projects
1. Adriatic IPA Cross-Border Cooperation projects 2007-2013
Strengthening of Centres for Aquaculture production
and Safety surveillance in Adriatic Cross-border Countries (CAPS2) October 2012 – September 2015
Project leader: Eddy Listeš, PhD

IPA Projects
1. IPA 2008 Testing of dead or hunted animals (contract
number: 2008-0303-0804) “Support for the Control/Eradication of Animal Diseases in the Republic of Croatia
IPA 2008 “Supply of laboratory equipment for National Referent Laboratory for rabies” – Due to an increase of the number of samples to be tested that will occur in the course of
implementation of oral vaccinations under this project, the capacity of the National Reference Laboratory for rabies needs
to be further strengthened by supply of equipment through the
first component of the project. This will ensure that the laboratory is fully capable of performing the necessary tests. Project
coordinator: Tomislav Bedeković, PhD
IPA 2008 “Evaluation of tested foxes against rabies within
oral vaccination program” which will provide comprehensive
epidemiological analysis of surveillance data and the results of
vaccination. Project coordinator: Tomislav Bedeković, PhD
2. IPA 2010 Testing of dead or hunted animals (Identification number: 2010-0312-010301)
IPA 2008 “Supply of laboratory equipment for National Referent Laboratory for rabies” – Due to an increase of samples
to be tested that will occur in the course of implementation of
oral vaccinations under this project, the capacity of the National Reference Laboratory for rabies needs to be further strengthened by supply of equipment through the first component
of the project. This will ensure that the laboratory is fully capable of performing the necessary tests. Project coordinator:
Tomislav Bedeković, PhD
IPA 2008 “Evaluation of tested foxes against rabies within
oral vaccination program” which will provide comprehensive
epidemiological analysis of surveillance data and the results of
vaccination. Project coordinator: Tomislav Bedeković, PhD

Croatian Science Foundation projects
1. GenoTickTrack: Multilocus sequence genotyping of tick borne
pathogens: covering the gap between animals, ticks and humans
GenoTickTrack. Since 1 September 2014. Lasting 36 months.
Project leader: Relja Beck, PhD

Croatian Food Agency projects
1. Incidence and distribution of Alaria Alata in hunted
game meat, 2014 – May 2015.
Project leader: Relja Beck, PhD
2. Assessment of safety and quality of raw milk from milk
vending machines, 2014.-2015
Project leader: Jelka Pleadin, PhD

Regional Animal Welfare Centre projects
1. The Croatian Veterinary Institute is leading a project funded by the British Royal Society for the Prevention of Cruelty
to Animals (RSPCA).
Project leader: Tomislav Mikuš, DVM

Participation in COST projects
1. COST TD1404 Network for Evaluation of One Health
(NEOH): One Health initiative gathers a number of experts
to better evaluate the diseases tranmitted from humans to
animals, most frequently vector-borne diseases but also other
emerging and re-emerging agents. The aim of this COST Action is to gather all knowledge to make new frameworks for
common work and to prepare the guidelines for determination
of the true significance of such diseases. One of the participants in the project is Relja Beck, PhD.
2. COST FA1408 – Euro-FBP (food-borne parasites): The
aim of this COST Action is the networking of a large number of experts and scientists to prepare a framework for the
exchange of knowledge and experience and the networking
that would lead to development of new methods but also basic knowledge on the prevalence of food-borne parasites. The
Croatian member of the COST Action Management Committee
is Relja Beck, PhD.
3. COST TD1303 EURNEGVEC: The principal aim of the Action is the networking of the partner institutions throughout
Europe, including education and research institutions dealing
with the research of anthropods as vectors for human and animal disease agents. The nework deals in the growing significance of vector-borne diseases at the time of global change
requiring the integration within the one-health concept. Relja
Beck, PhD is member of the COST Action Management Committee.
4. COST FA1308 DairyCare: The project aims to recognize
and develop the biomarkers for animal welfare, primarily on
dairy cow farms as part of the «smart cattle-breeding» that would ensure the ideal conditions for animal welfare. The project
is based on the exploitation of the existing research of dairy
cows through the networking, coordination of research and
avoidance of duplication in research. Tomislav Mikuš, DVM
takes part in the project as an expert for animal welfare.
5. COST BM1380 Sharing Advice on Large Animal Model
SALAAM: The problem focuses on development and linking
of differences between base and clinical research on large animals as test models. As the animal welfare topic is important
in the process of approval of any clinical experiment. Tomislav
Mikuš, DVM as animal welfare expert takes part in the project.
6. COST TN1302 BESTPRAC is a new COST project aimed to
increase the excellence in the administration of transnational
research projects through creation of a network of research
administrators, with the special focus on young administrators. The project was started in October 2013 in Brusells. It
consists of three working groups – project administrators, financial project management, and Legal Topics working group
the part of which is our employee Tihana Bašić, LL.B.
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Partnership in current projects:

Other projects

1. Fresh Water Aquarium and River Museum - Kaquarium of
the City of Karlovac was among the first projects approved for
financing within the European Regional Development Fund.
The Croatian Veterinary Institute is one of the partners in the project. Dražen Oraić, PhD, as an expert for aquaristics and technical
assistance, takes part in the project team for the construction and
establishing of the Freshwater Aquarium in Karlovac.

1. Determination of residues of acaricides and adulterants
in beeswax

2. Projekt High-TechVets - A new veterinary platform for higher
transparency and competitiveness has been approved within
the European Science and Innovation Investment Fund - EU
SIIF IPA IIIc. The project leader is the Faculty of Veterinary Medicine University of Zagreb and the Croatian Veterinary Institute is
one of the partners in the project. Prof. Željko Cvetnić, PhD, Miroslav Benić, PhD and Relja Beck, PhD participate in the project.

Short-term financial support to the research for 2014, University of Zagreb
Project leader: Ivana Tlak Gajger, PhD, Assistant Professor,
Faculty of Veterinary Medicine
Nina Bilandžić, PhD participates in the project.
2. Use of nutraceuticals in apiculture 2014-2015
Council for Research in Agriculture, Ministry of Agriculture
Project leader: Ivana Tlak Gajger, PhD, Assistant Professor,
Faculty of Veterinary Medicine
Nina Bilandžić, PhD participates in the project.

Research and technical papers
Qualification papers
JURINOVIĆ, L. (2014): Ekologija virusa influence u riječnim galebovima
(Chroicocephalus ridibundus) u Hrvatskoj (In English: Ecology of influenza
virus in Black-headed Gull (Chroicocephalus ridibundus)). Dissertation, Faculty of Science University of Zagreb, defence date: 18 June 2014
ZADRAVEC, MANUELA (2014): Postnatalna diferencijacija koštanoga tkiva dobroga dupina (Tursiops truncatus). (In English: Post-natal differentiation of bone tissue of common bottlenose dolphin (Tursiops truncatus)).
Dissertation, Faculty of Science University of Zagreb, defence date: 23 January 2014
KONČURAT, ANA (2014): Kakvoća mlijeka hrvatskih hladnokrvnih kobila. Disertacija, Veterinarski fakultet Sveučilišta u Zagrebu, datum obrane
08.05.2014.

Books
HABRUN, B. (2014): Klinička veterinarska bakteriologija. (In English: Clinical Veterinary Bacteriology) Medicinska naklada/Croatian Veterinary Institute Zagreb. ISBN 978-953-176-653-1

Chapter in a book
HUMSKI, ANDREA, JELKA PLEADIN (2014): Uzorkovanje i laboratorijske
analize. (in English: Sampling and Laboratory Analyses) In: Uvod u sigurnost hrane (In English: Introduction to Food Safety), Ivona Babić, Jelena
Đugum (ed.). Ljubljana: Institute for Sanitary Engineering of Slovenia. pp.
195-212. ISBN: 978-961-92846-2-9.
PLEADIN, JELKA, KSENIJA MARKOV, JADRANKA FRECE, ANA VULIĆ, NINA
PERŠI (2014): Bio-prevalence, determination and reduction of aflatoxin
B1 in cereals. In: Aflatoxins: Food Sources, occurrence and toxicological
effects. Adina G. Faulkner (ed.). USA: Nova Science Publishers. pp. 1-34.
ISBN: 978-1-63117-298-4.

Research and technical papers published in
international journals in integral form
ALADIĆ, K., STELA JOKIĆ, T. MOSLAVAC, S. TOMAS, SENKA VIDOVIĆ, JELENA
VLADIĆ, DRAGO ŠUBARIĆ (2014): Cold pressing and supercritical CO2 extraction of hemp (Cannabis sativa) seed oil. Chemical and biochemical engeenering quartely 28,(4) 481-490.
Biđin, Marina, Marina Tišljar, Ivana Lojkić, Z. Biđin, D. Majnarić (2014): Genetic characterization of hepadnaviruses associated with hiResearch and Professional Activities of CVI employees in 2014
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University of Zagreb. Zagreb, Croatia, 25 October 2014. Program and
Proceedings, 1-5.
ŠIMAT, VIDA, TANJA BOGDANOVIĆ, I. MUJIĆ, JELKA PLEADIN, ANA VULIĆ,
MARIJANA BLAŽIĆ, JELENA ŽIVKOVIĆ (2014): Sastav masnih kiselina i nutritivna vrijednost konzerviranih sardina u različitim tekućim medijima. (In
English: Composition of fatty acids and nutritional value of canned sardines
in various liquid media). International Scientific and Professional Conference 15th Ružička Days “Today Science-Tomorrow Industry”. Vukovar,
11-12 September 2014. Faculty of Food Technology in Osijek, Croatian
Association of Chemical Engineers and Technologists. Book of abstract,
107-107.
SOKOLOVIĆ, MARIJANA, BORKA ŠIMPRAGA, FANI KRSTULOVIĆ, MARIJA
BERENDIKA, L. JURINOVIĆ, V. SAVIĆ (2014): Characterisation of E. coli isolated from poultry and other birds 2nd International Scientific Meeting of
Anatomy and Physiology, Fundamentals of Medicine. Zagreb, Croatia,
16-17 June 2014. Book of Abstracts, 20.
Sučec, I., D. Oraić, Snježana Zrnčić (2014): Aktualno stanje s bolestima riba u uzgoju u RH - prijetnje iz EU i trećih zemalja. (In English: Current
stauts with farmed fish diseases in Croatia – threats from the EU and from
third countries). 10th International Economic and Scientific Conference
on Acquaculture “Croatian Aquaculture in the EU – Presence and Future”. The Lav Hotel, Vukovar, 27-28 November 2014
TIŠLJAR, MARINA, NATAŠA JOVANOV-MILOŠEVIĆ, Ž. GRABAREVIĆ, MARIJA
MIŠIĆ, V. SAVIĆ, BRANKA ARTUKOVIĆ, P. DŽAJA, TAJANA AMŠEL ZELENIKA,
S. SEIWERTH, K. SEVERIN, SUSAN SEMPLE-ROWLAND (2014): Da li su perad i
ostale vrste ptica u dovoljnoj mjeri zastupljene kao životinjski modeli nekih
bolesti ljudi u biomedicinskim istraživanjima u Hrvatskoj? (In English: Are
poultry and other types of birds sufficiently represented as animal models
for some human diseases in biomedical research in Croatia?) 2nd Symposium of the Croatian Society for Science on Laboratory Animals with International Participation. Experimental animals in scientific research.
Croatian Society for Science on Laboratory Animals (CroLASA). Zagreb,
Croatia, 10 October 2014. Book of abstracts, 110-111.
TLAK GAJGER, IVANA, NINA BILANDŽIĆ, MARINA KOSANOVIĆ, MARIJA SEDAK (2014): Impact of honeybee casting comb fundations production on
lead concentrations. Natural resources green tehnology and sustainable
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development. Zagreb 26-28 November 2014, Faculty of Food Tehnology and Biotehnology, Book of abstracts, 69-69
TUŠEK, TATJANA, MARICA LOLIĆ, D. BALIĆ, M. ŠKRIVANKO, M. STOJNOVIĆ,
D. ALAGIĆ, VLASTA MANDIĆ, ĐURĐICA KALEMBER (2014): Utjecaj godišnjih
doba i antropogeni učinak na kvalitetu mikropopulacije u šumskoj biocenozi. (In English: Impact of the seasons and the antrhropogenic impact on the
quality of micropopulation in the forest biocenosis). 7th International Scientific/Professional Conference: Agriculture in nature and enviroment
protection/Baban, Mirjana; Đurđević, Boris (ed.)-Vukovar: Glas Slavonije d.d.., Osijek, 2014 Proceedings & Abstracts (273)-(278).
VILIBIĆ-ČAVLEK, TATJANA, LJ. BARBIĆ, IVA PEM-NOVOSEL, MARIJA SANTINI, B. BARŠIĆ, V. STEVANOVIĆ, ANDREA BABIĆ-ERCEG, V. SAVIĆ, E. LISTEŠ,
NATAŠA BAUK, GORDANA MLINARIĆ-GALINOVIĆ, G.SAVINI. (2014): Usutu
virus u Hrvatskoj: novi virus - već viđen scenarij. (In English: Usutu virus in
Croatia: new virus –known scenario). In: Barbić Lj, Vilibić-Čavlek T, Hađina S
(ed.). Emergent and re-emergent flaviviruses – common challenge and
responsibility of human and veterinary medicine. Faculty of Veterinary
Medicine University of Zagreb: Zagreb, 2014. pp. 43-47.
ZADRAVEC, MANUELA, VESNA JAKI TKALEC, M. MITAK, D. MAJNARIĆ
(2014): VDLUFA metoda-metoda za higijensku kategorizaciju krmiva i krmnih smjesa. (In English: VDLUFA method – method for hygienic categorization of animal feeding stuffs and feeding mixtures.) 21st International
Conference on Animal Feeding Stuffs, 2014 / Lucić, Slavko (ed.). Zagreb:
Krmiva d.o.o., 2014. Book of abstracts, 13-13.
ZRNČIĆ, Snježana, D. Oraić (2014): Poboljšanje zdravlja uzgajanih riba
u marikulturi Hrvatske kroz NSPA 2014-2020. (In English: Health improvement of farmed fish in the Croatian mariculture through NSPA 2014-2020).
10th International Economic and Scientific Conference on Aquaculture
“Croatian Aquaculture in the EU – Present and Future”, the Lav Hotel,
Vukovar, 27-28 November 2014.

Other activities (invited lectures, training
courses, etc.)
AMŠEL ZELENIKA, TAJANA (2014): Mikoplazmoze, Kronična respiratorna
bolest. (In English: Micoplasmoses, Chronic respiratory disease) Training
course: Fundamentals of production and healthcare in flocks of layer hens
and broilers. Croatian Veterinary Institute, Branch Centre for Poultry Science,
Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Feeding of
Animals Company), Popovača. Zagreb, Croatia, 22 September 2014
AMŠEL ZELENIKA, TAJANA (2014): Newcastleska bolest. (In English:
Newcastle disease). Training course: Fundamentals of production and healthcare in flocks of layer hens and broilers. Croatian Veterinary Institute,
Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba
životinja d.o.o. (Modern Feeding of Animals Company), Popovača. Zagreb,
Croatia, 25 September 2014
AMŠEL ZELENIKA, TAJANA (2014): Zarazna bolest burze. (In English: Infectious bursal disease). Training course: Fundamentals of production and
healthcare in flocks of layer hens and broilers. Croatian Veterinary Institute,
Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba
životinja d.o.o. (Modern Feeding of Animals Company), Popovača. Zagreb,
Croatia, 25 September 2014
BECK, RELJA (2014): Foodborne Parasites: A Real and Neglected Threat for
Human Health, 8th 2, Croatia 8th International Congress of Food Technologists, Biotechnologists and Nutritionists, 21 - 24 October 2014, Opatija

HABRUN, B. (2014): Kompleks respiratornih bolesti goveda i svinja. (In English: Complex of respiratory diseases in cattle and swine). Phoenix farmacija
and Vetconsulting (Osijek, 19 December 2014)
HUMSKI, ANDREA (2014): Izmjene Uredbe (EZ) br. 882/2004 Europskog
parlamenta i Vijeća od 29. travnja 2004. o službenim kontrolama: utjecaj na
EURL. (In English: Amendments to Regulation (EC) no. 882/2004 of the European Parliament of Council of 29 April 2004 on official controls: effect on
EURL). 1st Workshop of Croatian National Reference Laboratories; 14 October
2014. Croatian Veterinary Institute, Zagreb
HUMSKI, ANDREA (2014): Pregled dosadašnjih aktivnosti NRL-a za E. coli
(VTEC). (In English: Review of former NRLs activities for E. coli (VTEC). 1st Workshop of Croatian National Reference Laboratories; 14 October 2014. Croatian Veterinary Institute, Zagreb
HUMSKI, ANDREA (2014): Pregled dosadašnjih aktivnosti NRL-a za Salmonella spp. (In English: Review of former NRLs activities for Salmonella spp.)
1st Workshop of Croatian National Reference Laboratories; 14 October 2014.
Croatian Veterinary Institute, Zagreb
KRSTULOVIĆ, FANI (2014): Bakterijske bolesti – II dio. (In English: Bacterial
diseases – Part II). Training course “Fundamentals of farming and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch
Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb, Croatia, 25
September 2014
MIKEC, M. (2014): Proizvodnja konzumnih jaja. (In English: Production of
eggs for consumption). Training course: “Fundamentals of farming and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute.
Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba
životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb, Croatia, 23 September 2014
MIKEC, M. (2014): Tov pilića. (In English: Broiler Breeding) Training course:
“Fundamentals of farming and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb
and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding
Company), Popovača. Zagreb, Croatia, 24 September 2014
Mikulić, Marina (2014): Pregled dosadašnjih aktivnosti NRL-a za
Campylobacter spp. (In English: Review of former NRLs activities for Salmonella spp.) 1st Workshop of Croatian National Reference Laboratories; 14 October 2014. Croatian Veterinary Institute, Zagreb SAVIĆ, V. (2014): Flavivirusi
u ptica. (In English: Flaviviruses in birdes). Symposium: Emergent and reemergent flaviviruses – common challenge and responsibility of human and
veterinary medicine. Faculty of Veterinary Medicine University of Zagreb.
Zagreb, Croatia, 25 October 2014
SAVIĆ, V. (2014): Imunoprofilaksa. (In English: Immunoprophylaxis). Training
course: “Fundamentals of farming and healthcare in flocks of layer hens and
broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb, Croatia, 25 September 2014
SAVIĆ, V. (2014): Infectious bursal disease. Workshop. Pendik, Turkey, 31 October 2014
SAVIĆ, V. (2014): Influenca ptica. (In English: Avian influenza). Training course: “Fundamentals of farming and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb
and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding
Company), Popovača. Zagreb, Croatia, 25 September 2014
SAVIĆ, V. (2014): Newcastle disease. Workshop. Pendik, Turkey, 31 October 2014

BECK, RELJA (2014): Skin dirofilariosis – a new problem in dermatology XXII
International Small Animal Veterinary Medicine Congress of Polish Small
Animal Veterinary Association, Warszaw, 24-26 October 2014

SAVIĆ, V. (2014): Re-emergence of a Variant Avian Infectious Bronchitis Virus
in Croatia and Subsequent Recombination With 793B Type. 4th International
Veterinary Poultry Congress of Iran. Tehran, Iran, 16-17 February 2014

BECK, RELJA (2014):Post-holiday diseases – what to expect, how to diagnose and how to treat it. XXII International Small Animal Veterinary Medicine
Congress of Polish Small Animal Veterinary Association, Warszaw, 24-26
October 2014

SAVIĆ, V. (2014): Updates on avian infectious bronchitis epidemiology, diagnosis and vaccination. Workshop, 4th International Veterinary Poultry Congress of Iran. Tehran, Iran, 16-17 February 2014

CVETNIĆ, Ž. (2014): Najznačajnije zarazne bolesti mliječnih goveda – proširenost i nadzor u Republici Hrvatskoj. (In English: Most significant infectious
disease in dairy cattle – prevalence and control in Croatia). Dairy Days, Lovran, 12 November 2014
Research and Professional Activities of CVI employees in 2014

SAVIĆ, V. (2014): Mentorship in dissertation - Jurinović, L. Ekologija virusa
influence u riječnim galebovima (Chroicocephalus ridibundus) u Hrvatskoj.
(In English: Ecology of influenza virus in black-headed gull (Chroicocephalus
ridibundus) in Croatia.) Faculty of Science University of Zagreb, Croatia, date
of defence: 18 June 2014

Research and Professional Activities of CVI employees in 2014

SAVIĆ, V. (2014): Zarazni bronhitis. (Avian infectious bronchitis). Training
course: “Fundamentals of farming and healthcare in flocks of layer hens and
broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb, Croatia, 25 September 2014
SOKOLOVIĆ, MARIJANA (2014): Analysis of food and feed contaminants –
Legal and scientific framework including method validation and measurement uncertainty. Joint Research Centre/The European Commission, Zagreb,
Croatia, 24-26 September 2014
SOKOLOVIĆ, MARIJANA (2014): Implementation of traditional and innovative methods in research of occurrence, mutagenic and epigenetic
mechanisms of trichothecene mycotoxins European Cooperation in Science
and Technology (COST) Conference: Epigenetics: From Bench To Bedside.
Athens, Greece, 5-8 May 2014
SOKOLOVIĆ, MARIJANA (2014): Mikotoksini i ostali toksini. (In English:
Mycotoxins and other toxins). Training course: “Fundamentals of farming
and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb,
Croatia, 22 September 2014
SOKOLOVIĆ, MARIJANA (2014): Multi-country Workshop on the monitoring of zoonoses and zoonotic agents, TAIEX, EFSA and Croatian Food
Agency, Zagreb, Croatia, 9-10 April 2014
SOKOLOVIĆ, MARIJANA (2014): Salmonella serotyping course. Statens Serum Institut, SSI Diagnostica. Hillerød, Denmark, 2-4 April 2014
ŠIMPRAGA, BORKA (2014): Bakterijske bolesti – I dio. (In English: Bacterial diseases – Part I). Training course: “Fundamentals of farming and healthcare in
flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre
for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o.
(Modern Animal Feeding Company), Popovača. Zagreb, Croatia, 22 September 2014.
ŠIMPRAGA, BORKA (2014): Multi-country Workshop on the monitoring of
zoonoses and zoonotic agents, TAIEX, EFSA and Croatian Food Agency, Zagreb, Croatia, 9-10 April 2014
ŠIMPRAGA, BORKA (2014): Salmonella serotyping course, Statens Serum Institut, SSI Diagnostica. Hillerød, Denmark, 2-4 April 2014
TIŠLJAR, MARINA (2014): Najčešći uzroci uginuća prema etiološkim čimbenicima. Parazitarne bolesti - Kokcidioza. Tumorske bolesti. Praktični dio
- tehnika razudbe i patoanatomska dijagnostika bolesti peradi/ptica. (In English: Most frequent causes of death by etiological factors. Parasitary diseases – Coccidiosis. Tumour diseases. Practical part – autopsy technique and
pathoanatomical diagnostics of diseases in poultry/birds). Training course:
“Fundamentals of farming and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb
and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding
Company), Popovača. Zagreb, Croatia, 23-24 September 2014
ZGLAVNIK, T. (2014): Optimalni protein u hranidbi peradi (In English: Optimal protein in poultry feeding). Training course: “Fundamentals of farming
and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb,
Croatia, 22 September 2014
ZGLAVNIK, T. (2014): Tekuti (Red Mites). Training course: “Fundamentals of
farming and healthcare in flocks of layer hens and broilers”. Croatian Veterinary Institute. Branch Centre for Poultry Science, Zagreb and SANO - Suvremena hranidba životinja d.o.o. (Modern Animal Feeding Company), Popovača. Zagreb, Croatia, 22 September 2014
ZGLAVNIK, T. (2014): Zelena jaja. (In English: Green eggs). TV broadcast by
Iva Divljaković, Nova TV. Zagreb, Croatia, 27 February 2014.

Expert training, participation in training courses,
workshops, and alike
AMŠEL ZELENIKA TAJANA: 25 March 2014. Lecture – Project capacities of
the Croatian Veterinary Institute. Horizon 2020 – Spreading Excellence and

Widening Participation; Structural and cohesion funds for the forthcoming
program period with a review of the period 2007-2013. Ministry of Agriculture and Agency for Mobility and EU Programs Croatian Veterinary Institute,
Zagreb, Croatia.
BERENDIKA MARIJA: 5-March 2014. Seminar – “New Frontiers in ICP MS &
MP AES”. Alphachrom and Agilent Technologies. Zagreb, Croatia.
BERENDIKA MARIJA: 6 April 2014. Seminar – “Solving toughest challenges
in food analysis by advanced technology”. KOBIS d.o.o. and Thermo Scientific, Zagreb, Croatia.
BERENDIKA MARIJA: 12 March 2014. Seminar – “New Separation Technologies from Waters”. Instrumentalia & Waters. Zagreb, Croatia.
BERENDIKA MARIJA: 14 November 2014. Workshop – “Challenges in Micology – Risks Related to Moulds in Foodstuffs”. Dr. Andrija Štampar Teaching
Institute of Public Health and CROLAB, Zagreb. Zagreb, Croatia.
BERENDIKA MARIJA: 29 October 2014. Seminar – ANAS – Chromatography
Day 2014. ANAS Analytical Assistance, Zagreb. Zagreb, Croatia.
BOGDANOVIĆ, TANJA, PETRIČEVIĆ SANDRA: 27-31 January 2014 and
6-10 October 2014. Training period on benzopyrene and other PAH determination CAPS2 Strengthening of Centers for Aquaculture production and
Safety surveillance in Adriatic cross-border Countries (2nd ORD/0216), IZS „G.
Caporale“, Teramo/Italy.
BOGDANOVIĆ, TANJA, PETRIČEVIĆ SANDRA: 31 March – 4 April 2014, 9-13
June 2014, 22-26 September 2014, 26-31 October 2014. Training period on
BIOTOXSIN determination CAPS2 Strengthening of Centers for Aquaculture
production and Safety surveillance in Adriatic cross-border Countries (2nd
ORD/0216), IZS „G. Caporale“, Teramo/Italy.
BOŽIĆ ĐURĐICA: 2-3 October 2014. Meeting of NRLs: 19th Workshop: Control of antimicrobal residues in food from animal origin including a training
session on LC-MS/MS method for amiloglysoides in meat and milk, EU-RL
for Antibiotic and Dye Residues Veterinary Medicinal Products Anses, AnsesFougeres, France.
BOŽIĆ ĐURĐICA: 16-18 June 2014. Meeting of NRLs: EURL-wokrshop on beta-agonists, anthelmintics, coccidiostats nitroimidazoles, NSAIDs and multiresidue screening method (B-substances with LC-Q-TOF), Federal Office of
Consumer Protection and Food Safety EU and National Reference Laboratory, BVL, Berlin, Germany.
DUJIĆ TOMISLAV, LUKAČEVIĆ DAMIR: 9-10 April 2014. Workshop on monitoring of zoonoses and their agents (AGR 50595)”, TAIEX/EFSA/Croatian Food
Agency, Zagreb.
HUMSKI ANDREA: 4–6 June 2014. EURL Coagulase Positive Staphylococci,
ANSES, Maisons-Alfort, Paris, France, Annual Workshop
HUMSKI ANDREA: 7-8 April 2014. “Food crisis management plan” TAIEX AGR
54194 /Croatian Ministry of Agriculture/ Zagreb, Croatia.
HUMSKI ANDREA: 9-11 April 2014. EURL Listeria monocytogenes, ANSES,
Teramo, Italy, Annual Workshop.
HUMSKI ANDREA: 20-21 March 2014. “Food Defence: Prevention of Intentional Contamination’”/ FBI/USDA//Embassy of the USA, Zagreb/Croatian
Chamber of Commerce/Zagreb, Croatia.
HUMSKI ANDREA: 26-28 May 2014. “EURL training session on PFGE database management PFGE typing”, Ljubljana, Slovenia.
HUMSKI ANDREA: 31 March – 2 April 2014. “Course on E. coli serotyping”,
Statens Serum Institut, Hillerød, Denmark.
JURINOVIĆ L.: 2-3 October 2014. Workshop – Preparation of project proposals for the ESF call. Croatian Veterinary Institute. Zagreb, Croatia.
JURINOVIĆ L.: 6-7 October 2014. Workshop – From project idea to successful application to ESF call for project proposals 3.2.1 “Research fellowships
for professional development of young researchers and postdoctoral students”. Ministry of Science, Education and Sports. Zagreb, Croatia.
JURINOVIĆ L.: 12 September 2014. Information Workshop – Research
Fellowships for Professional Development of Young Researchers and Postdoctoral Students. Ministry of Science, Education and Sports. Zagreb, Croatia.
Annual report, 2014
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KATIĆ SANDA: 17-18 November 2014.Workshop on Requirements and implementation of the legislation on the protection of animals used for scientific purposes (AGR 56721)”, TAIEX, Zagreb.
LELAS, SLAĐANA, PETRIČEVIĆ SANDRA: 3-7 March 2014 and 23-30 May
2014. Training period on heavy metals determination CAPS2 Strengthening
of Centers for Aquaculture production and Safety surveillance in Adriatic
cross-border Countries (2nd ORD/0216), IZS „G. Caporale“, Teramo/Italy,
LISTEŠ EDDY: 4 November 2014, Annual meeting of EC National Bluetongue
Reference labs, Rim, Italy.
LISTEŠ IRENA, ŠKOKO INES: 15-19 September 2014. Training period at the
IZS Teramo, Italy in the framework of the project CAPS2 «Vibrio spp”, Istituto
Zooprofilattico Sperimentale, Teramo, Italy.
LISTEŠ IRENA, ŠKOKO INES: 19-23 May 2014. Training period at the IZS Teramo, Italy in the framework of the project CAPS2 “Norovirus and Hepatitis A
virus detection”, Istituto Zooprofilattico Sperimentale, Teramo, Italy.
LISTEŠ IRENA, ŠKOKO INES: 24-28 February 2014. Training period at the IZS
Teramo, Italy in the framework of the project CAPS2 “Norovirus and Hepatitis
A virus determination”, Istituto Zooprofilattico Sperimentale, Teramo, Italy.

SOKOLOVIĆ MARIJANA: 5 March 2014. Seminar – “New Frontiers in ICP MS
& MP AES”. Alphachrom and Agilent Technologies. Zagreb, Croatia.
SOKOLOVIĆ MARIJANA: 6 April 2014. Seminar – “Solving toughest challenges in food analysis by advanced technology” KOBIS d.o.o. and Thermo
Scientific, Zagreb. Zagreb, Croatia
SOKOLOVIĆ MARIJANA: 9-10 April 2014. Multy-country Workshop on the
monitoring of zoonoses and zoonotic-agents. TAIEX, EFSA, Croatian Food
Agency. Zagreb, Croatia
SOKOLOVIĆ MARIJANA: 12 March 2014. Seminar – “New Separation Technologies from Waters”. Instrumentalia & Waters. Zagreb, Croatia.
SOKOLOVIĆ MARIJANA: 14 November 2014. Workshop – “Challenges in micology – risks related to moulds in foodstuffs”. Dr. Andrija Štampar Teaching
Institute for Public Health and CROLAB, Zagreb. Zagreb, Croatia.
SOKOLOVIĆ MARIJANA: 29 October 2014. Seminar - ANAS - Chromatography Day 2014. ANAS Analytical Assistance, Zagreb. Zagreb, Croatia.

Mikulić Marina: 29 September – 1 October 2014. EURL Campylobacter,
Uppsala, Sweden, Annual Workshop.

STOJEVIĆ DORA: 15-19 September 2014. Study visit on Molecular typing of
Verocytotoxin-producing E. coli (VTEC) by Pulsed Field Gel Electrophoresis
(PFGE), EU Reference Laboratory for E. coli, Dept. Of Veterinary Public Health
and Food Safety, Unit of Foodborne Zoonoses, Istituto Superiore di Sanita,
Roma, Italy.

RAGUŽ-ĐURIĆ RADMILA: 3 July 2014. Round table – Significance and role
of family farms in the context of rural development. Croatian Agroeconomic
Society. Faculty of Agriculture University of Zagreb. Zagreb, Croatia.

ŠKOKO INES: 13-15 May 2014. Workshop of EURLs for monitoring bacteriological and viral contamination of bivalve molluscs, EURL CEFAS, Weymouth,
United Kingdom.

RAGUŽ-ĐURIĆ RADMILA: 25 March 2014. Lecture - Project capacities of
the Croatian Veterinary Institute. Horizon 2020 – Spreading Excellence and
Widening Participation; Structural and cohesion funds for the forthcoming
program period with a review of the period 2007-2013. Ministry of Agriculture and Agency for Mobility and EU Programs. Croatian Veterinary Institute,
Zagreb, Croatia.

ŠKOKO INES: 16 May 2014. PCR Method in reference to Vibrios at EURL CEFAS, Weymouth, United Kingdom.

REIL IRENA: 27-28 February 2014.Western Balkan Regional Meeting of Animal Welfare Experts, Terme Tuhelj, Croatia.
ROIĆ BESI: 3-8 March 2014. RealTime Training Course NTC16, Nakuru, Kenya.
ROIĆ BESI: 7-8 May 2014. “Combined annual meeting of EU National Swine
vesicular disease (SVD) and Foot-and-Mouth disease laboratories for 2013“,
Annual meeting of the National Laboratories for FMD and SVD Diagnostics,
Woking, Pirbright, United Kingdom.

ŠPIČIĆ SILVIO: 6th Workshop of the EU-RL for equine diseases, ANSES - Maisons-Alfort Laboratory for Animal Health, ANSES – Dozulé, Laboratory for
Equine Diseases, Lyon, France.
ŠPIČIĆ SILVIO: 25 November 2014. Validation of reference serums in diagnostics of brucellosis. Department for Microbiology and Parasitology. Faculty of
Veterinary Medicine in Ljubljana, Slovenia.
ŠPIČIĆ SILVIO: 8-9 September 2014. 7th Workshop of the European Union
Brucellosis National Reference Laboratories“, Berlin, Germany.
ŠPIČIĆ SILVIO AND RAČIĆ IVANA: 19 March 2014. Next Generation Sequencing in Clinic and Research, Clinical Hospital Centre Zagreb, Kišpatićeva 12,
Zagreb, Life Technologies/Biosistemi d.o.o.

ROIĆ BESI: 8-10 April 2014.Workshop “FMD contingency planning for National Reference Laboratories”, Kraljevo, Serbia.

TIŠLJAR MARINA: 2 December 2014. Seminar - Seminar for Erasmus+ applicants for 2015. Croatian Chamber of Economy. Zagreb, Croatia.

ROIĆ BESI: 29-31 October 2014. Open session of the EuFMD standing technical committee 2014, Cavtat, Croatia

TIŠLJAR MARINA: 5 December 2014. Seminar - Seminar for Erasmus+ applicants for 2015. Croatian Chamber of Economy. Zagreb, Croatia.

SAVIĆ V.: 1-3 April 2014. COST Action FA1207: Towards Control of Avian
Coronaviruses: Strategies for Diagnosis, Surveillance and Vaccination, Joint
Workgroup 1 + 4 Meeting. Padua, Italy.

TIŠLJAR MARINA: 17-18 November 2014. Workshop on the protection of
animals used for scientific purposes. TAIEX Workshop related to Directive
2010/63/EU. The Panorama Hotel. Zagreb, Croatia.

SAVIĆ V.: 5-7 June 2014. Genera Conference – “Blue is Healthy 2014” Genera
d.d. Brijuni, Croatia.

TIŠLJAR MARINA: 22 October 2014. Workshop - European Research Council
Info Day. Croatian Ministry of Science, Education and Sports, Zagreb, Croatia.

SAVIĆ V.: 18-19 November 2014. COST Action FA1207: Towards Control of
Avian Coronaviruses: Strategies for Diagnosis, Surveillance and Vaccination,
Workgroup 1 + 4 Meeting. Toulouse, France.

TIŠLJAR MARINA: 23 February 2014. Workshop - Fit for Health, International
Training for FP7 Newcomes Agenda. Centre for European Accession Proceses. The Dubrovnik Hotel. Zagreb, Croatia.

SAVIĆ V.: 20-22 May 2015. Joint 20th Annual Meetings of the National Laboratories for Avian Influenza and Newcastle Disease of European Union Member States 2014. Lelystad, the Netherlands.

TIŠLJAR MARINA: 25 March 2014. Lecture – Project capacities of the Croatian Veterinary Institute. Horizon 2020 – Spreading Excellence and Widening
Participation; Structural and cohesion funds for the forthcoming program
period with a review of the period 2007-2013. Ministry of Agriculture and
Agency for Mobility and EU Programs Croatian Veterinary Institute, Zagreb,
Croatia.

SAVIĆ V.: 23-25 April 2014. Merial avian forum. Paris, France.
SEDAK MARIJA: 9 September 2014. Meeting of NRLs: 9th EURL Workshop on
Heavy Metals, Brussels, Belgium.
SEDAK MARIJA: 17 October 2014. Meeting of NRLs: Annual Workshop EURL
CEFAO, Istituto Superiore di Sanità- European Union Reference Laboratory
for Chemical Elements in Food of Animal Origin, Rim, Italy.

TIŠLJAR MARINA: 27 August 2014. Workshop – Exchange of good practice
of innovative ventures – Croatian Agency for Small Economy, Innovations
and Investments - HAMAG BICRO. Croatian Chamber of Economy, Zagreb,
Croatia.

SOKOLOVIĆ MARIJANA: 3 February 2014. Seminar – Horizon 2020 Information Day for the European Research Council (ERC). Agency for Mobility and
EU Programs. Zagreb, Croatia.

TIŠLJAR MARINA: 28 August 2014. Workshop – “How to apply to Eurostars
and EUREKA program?” - HAMAG BICRO. Croatian Chamber of Economy. Zagreb, Croatia.
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TIŠLJAR MARINA: 29 January 2014. Workshop – Training on preparations
for application to call - HORIZON 2020 Projects INFO Day - Nanotechnology;
Advanced materials; Biotechnology of Advanced Manufacturing and processing (NMP+B); Spreading of Exellence and Widening of Participation (Era
Ch., Teaming, Twinning – Agency for Mobility and EU Programs). Institute of
Lexicography. Zagreb, Croatia.

ZADRAVEC MANUELA: 10-12 June 2014. IAG (International Association for
Feedingstuff Analysis, Section Feedingstuff Microscopy), Annual Conference, Agroscope, Institute for Livestock Sciences, Posieux, Switzerland.Posieux,
Switzerland.

TIŠLJAR, MARINA: 10 October 2014. Symposium – Experimental animals in
scientific research, 2nd Symposium of the Croatian Laboratory Animal Science Association with International Participation (active participation– Tišljar
et al.: “Are poultry and other birds sufficiently represented as animal models
in biomedical research of some human diseases in Croatia?”). Faculty of Veterinary Medicine University of Zagreb. Zagreb, Croatia.

ZGLAVNIK T.: 4 December 2012. Webinar - Veterinary Continuing Education.
The World Veterinary Association.

ZADRAVEC MANUELA: 21-22 May 2014. EURL-AP Animal Proteins, Annual
Workshop of CRLs for determination of animal tissue, Riga, Lithuania.

Zrnčić SNJEŽANA (2014): 9 October 2014. Nodavirus infection in Croatia.
Lecture held for Cluster of Mariculture, Group of Whitfish Farmers, Split, Croatian Chamber of Economy.
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Major Events
in 2014
10 February 2014
A new PhD at the Croatian Veterinary Institute
On 23 January 2014, our employee, Manuela Zadravec, DVM, assistant (holding the internal
status of a junior researcher) at the Laboratory for Animal Feed Microbiology of the Department for Public Health of the Croatian Veterinary Institute defended her doctoral dissertation under the title “Postnatal differentiation of bone tissue in common bottleneck dolphin
(Tursiops truncatus)” at the Faculty of Veterinary Medicine of the University of Zagreb,
whereby she acquired the academic degree of PhD.
Our sincere congratulations to Manuela Zadravec!

12 February 2014
Visit by Mirjana Mataušić-Pišl, PhD, Assistant Minister of
Agriculture to the Branch Veterinary Institute Rijeka
On Tuesday, 11 February 2014, the Branch Veterinary Institute Rijeka,
as one of the branches of the Croatian Veterinary Institute, was visited
by Mirjana Mataušić-Pišl, PhD, Assistant Minister of Agriculture, accompanied by Prof. Željko Cvetnić, PhD, General Manager of the Institute. In

Major Events in 2014

the course of the visit, Natalija Džafić, MSc, Head of the Branch
Veterinary Institute Rijeka introduced the Deputy Minister to
the professional and scientific achievements of the Branch Institute in the diagnostics and analytics.

Major Events in 2014

3 March 2014
Visit by the Faculty of Food Technology of Osijek
delegation to the Branch Veterinary Institute
Vinkovci
A delegation of the Faculty of Food Technology of Josipa Jurja
Strossmayera University of Osijek headed by Prof. Drago Šubarić,
PhD, Dean of the Faculty and Prof. Mate Bilić, PhD, Prof. Dragan
Kovačević, PhD and Assist. Prof. Stela Jokić, PhD, on Tuesday, 25
February 2014 visited the Branch Veterinary Institute Vinkovci,
one of the branches of the Croatian Veterinary Institute.

The meeting discussed the options for cooperation between the
Branch Veterinary Institute Vinkovci and the Faculty of Food
Technology in preparation of doctoral dissertations for experts of
the Branch Institute and cooperation between the Faculty of Food
Technology and the Branch Veterinary Institute in the application
for prospective projects. The meeting was followed by a tour of
the Branch Institute and presentation of the professional and scientific achievements of the Branch Institute.

7 April 2014
Visit of the Faculty of Veterinary Medicine delegation
to the Branch Veterinary Institute Vinkovci
On Friday, 4 April 2014, the Branch Veterinary Institute Vinkovci, as one
of the branches of the Croatian Veterinary Institute, was visited by a delegation of the Faculty of Veterinary Medicine Zagreb – Department of
Microbiology and Infectious Diseases with Clinic, headed by Prof. Nenad
Turk, PhD, Vice-Dean and Prof. Vilim Starešina, PhD, Head of the Department as well as Prof. Zoran Milas, PhD. The topics of the meeting inclu-

ded the prospects for cooperation in a faster implementation
of the Order on containment of infectious diseases in Slavonia,
but also the professional cooperation, preparation of dissertations for the Department employees and other possibilities
in particular in the preparation of various research projects.
Mario Škrivanko, PhD, Head of the Branch Veterinary Institute
Vinkovci, guided the professors through the Branch Institute
and showed them its technical and professional capacities and
the visitors from the Faculty of Veterinary Medicine expressed
their great satisfaction with what they have seen.
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8 May 2014
A new PhD at the Croatian Veterinary Institute
Ana Končurat, DVM, one of the Institute’s employees, working as
an expert associate in the research system at the Laboratory for
Culture Media Preparation and Sterilization of the Branch Veterinary Institute Križevci, one of the branches of the Croatian Veterinary Institute, defended her doctoral dissertation under the title
“Quality of milk in Croatian cold-blooded mares” at the Faculty of
Veterinary Medicine, University of Zagreb, on 29 April 2014, and
thereby acquired her PhD degree.
Our sincere congratulations to Ana Končurat!

14 May 2014
Presentation of a book by Boris Habrun,
PhD, Assistant Professor: “Clinical Veterinary
Bacteriology”
On 7 May 2014, “Clinical Veterinary Bacteriology”, a book written
by Boris Habrun, PhD, Assistant Professor, Scientific Advisor –
Manager of the Laboratory for General Bacteriology and Mycology
and Head of the Department for Bacteriology and Deputy General
Manager of the Institute was presented in the Congress Hall of the
Aristos Hotel.
After an introduction by Prof. Željko Cvetnić, PhD, General Manager of the Croatian Veterinary Institute, the book was presented by
Prof. Branka Šeol Martinec, PhD; Assist. Prof. Suzana Bukovski,
PhD and Prof. Željko Cvetnić, PhD as reviewers, and Anđa Raič,
Prof., on behalf of Medicinska naklada as the co-publisher.
The book was greeted with a number of compliments and positive
reviews, with a special notice that due to its comprehensiveness
and thoroughness it will become the unavoidable reading matter
for students and doctoral students, as well as experts in veterinary
medicine.

Major Events in 2014

Assist. Prof. Boris Habrun, PhD, as the book’s author, also addressed the audience, expressing his gratitude to the words of praise,
listing by name everyone who contributed in writing the book, as
well as sponsors, his family and to all who responded to the invitation to the presentation of the book. On this occasion, we congratulate once again to Assistant Professor Boris Habrun, PhD on his
achievement, shaped in the book, as a result of his efforts and persistence but also his love for the veterinary medicine and his work.

Major Events in 2014

27 May 2014
Humanitarian aid for Slavonia
We have witnessed the catastrophic floods affecting Slavonia, causing enormous material damages and forcing thousands of people
to leave their homes. We have also witnessed the people united in
compassion, individuals as well as organisations, in their efforts to
contribute with their grants and humanitarian aid to help resolving
the difficult situation in Slavonia.
The Croatian Veterinary Institute readily joined in providing the
assistance. On Friday, 23 May 2014, in coordination with Damir
Agičić, DVM, veterinary inspector and Mario Škrivanko, PhD,
Head of the Branch Veterinary Institute Vinkovci, as our branch,
we sent a grant to Banovci in form of hay (approx. 700 bales) and
veterinary medicinal products for care and nutrition of the animals
rescued from the flooded areas.
On Thursday, 22 May 2014, employees of our headquarters organized the collection of material aid for the affected population
and sent significant quantities of such aid to the people in need.
Our activities in the assistance are going on and we are currently
collecting safety suits and equipment required for the field work.
Also, the experts of the Branch Veterinary Institute Vinkovci perform daily control of the quality of waters on the flooded area free
of charge.

2 June 2014
Foreign experts training at CVI
In the period 6-20 May 2014, the Laboratory for Parasitology of
the Croatian Veterinary Institute hosted Marie Franziska Sommer,
a doctoral candidate of the Ludwig Maximilians Universitat Munich, Institut fur Vergleichende Tropenmedizin und Parasitiologie
Annual report, 2014
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to assist her in her doctoral dissertation under the mentorship
by Cornelia Silaghi, PhD DipEVPC. The topic of her research encompasses the genotyping of Giardia duodenalis from dogs in
the South-Eastern Europe, under supervision by Relja Beck, PhD.
During her visit, she worked on the isolation of DNA from faeces,
multiplication of specific sections of several genes of Giardia spp.

(18S rRNA, GDH, TPI and -giardin), their sequencing and their
analysis. She also worked on the phylogenetic sequence analysis
with the aim to distinguish between zoonotic and non-zoonotic
isolates. Her research results were successful and she expressed
her great satisfaction with what was done as well as her wish for
further cooperation and coming back to the Croatian Veterinary
Institute again in future. During her stay, she conducted molecular tests at the Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Bacterial Diseases in friendly working atmosphere.
In the period 5 May – 5 June 2014, the Laboratory for Parasitology of the Croatian Veterinary Institute hosted Aleksandra Vergles Rataj, PhD, Assistant Professor of the Faculty of Veterinary
Medicine – University of Ljubljana, Institute for Microbiology and
Parasitology. The reason for her visit was training and joint research of protozoa invasions in domestic animals and pets. The training included standard parasitological methods, serological methods for detection of vector-borne agents, detection of Giardia
spp. and Cryptosporidium spp. by direct immunofluorescence
and molecular methods for detection of protozoa and vector-borne diseases. During her training, Assistant Professor Aleksandra
Vergles Rataj, PhD, analysed a significant number of samples regularly received within the scope of the regular diagnostics. She
also participated in molecular analyses of parasitic invasions in
the Laboratory for Bacterial Zoonoses and Molecular Diagnostics
of Bacterial Diseases.

3 July 2014
Agreement for cooperation signed between
the Faculty of Agriculture and Food Technology
in Mostar and the Croatian Veterinary Institute
Zagreb
On 2 July 2014, a delegation of the Croatian Veterinary Institute
Zagreb visited the Faculty of Agriculture and Food Technology of
the University of Mostar. The delegation consisted of Prof. Željko
Cvetnić, PhD, Head of the Institute and Darko Majnarić, PhD, Head
of the Branch Veterinary Institute Križevci as well as Mario Škrivanko, PhD, Head of the Branch Veterinary Institute Vinkovci.

Major Events in 2014

Major Events in 2014

Within the scope of the visit, Assistant Professor Danijela Petrović, PhD, Acting Dean of the Faculty on one side and Prof. Željko
Cvetnić, PhD, Head of the Institute, on the other side, signed the
agreement for mutual cooperation, for the promotion and support
of mutual cooperation, aimed to the progress in science, profession and university education.

28 July 2014
A work meeting held on preparation of a
project proposal for Horizon 2020 Teaming
Program aimed to establish the Centre of
Scientific Excellence for the Animal and Human
Health Care
On 17-18 July 2014, the Croatian Veterinary Institute organized
a work meeting with the representatives of reputable institutions from the European Union member states (Institute of AgroFood Research and Technology IRTA, Spain; Abruzzo and Molise Institute of Experimental Zoology IZSAM G. Caporale, Italy;
French Agency for Food, Environmental and Occupational Health & Safety ANSES, France; Institute of Food Safety RIKILT,

the Netherlands; National Institute of Health ISS, Italy; Royal
Society for the Prevention of Cruelty to Animals RSPCA, United
Kingdom; Wailoon Agricultural Research Centre CRA-W, Belgium; Center of Life and Food Sciences Weihenstephan-Technical University Munich, Germany), with the professional assistance from the consulting company Europa Media, Hungary.
The topic of the two-day meeting was preparation of a project proposal for Horizon 2020 Teaming Program through which a Centre of Scientific Excellence for Animal and Human Health Care is
planned to be established.
Teaming is one of the programs within Horizon 2020 Spreading
Excellence and Widening Participation horizontal area. The EU
member states identified as “low performers” in science have the
opportunity to join their partners from highly developed countries
with the objective to establish new Centres of Scientific Excellence that will become competitive in the EU scientific circles. Within
the framework of Teaming, the Institute has seen a development
opportunity that should result in the establishing of the Centre of
Scientific Excellence for Animal and Human Health Care. The participants in the meeting expressed their unhidden pleasure with
the organisation and capacities of the Institute and a great interest
in active project participation.
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8 September 2014
Works on adaptation and repair of the Branch
Veterinary Institute Križevci building
As the City of Križevci extended the concession held by the Branch
Veterinary Institute Križevci for the use of the building in the next
25 years and after the completion of an open public procurement
procedure for selection of contractors, the works on the adaptation and repair of the Branch Veterinary Institute Križevci building
are currently in progress.
The works include the repair and replacement of the roofing, repair of the building, reconstruction of the yard and adaptation of all
laboratories which were not encompassed in the adaptation within
the World Bank project.
In addition to that investment, new laboratory equipment will be
purchased for the Branch Veterinary Institute Križevci, including
the purchase of UHPLC instrument with LC/MS spectrometer with
triple quadruple, as well as adequate laboratory furniture.
Total investment value is HRK 6,000,000.00 plus VAT.

Major Events in 2014

The completion of works is expected in mid-November this year,
when the Branch Veterinary Institute Križevci will be seen in full
splendour, just like our branches in Rijeka, Split and Vinkovci.

Major Events in 2014

18 September 2014
Visit to the Croatian Veterinary Institute by Monsignor
Vjekoslav Huzjak, bishop of the Diocese of Bjelovar-Križevci
On Thursday, 11 September 2014, the Croatian Veterinary Institute was visited by
a very special guest, Monsignor Vjekoslav Huzjak, bishop of the Diocese of Bjelovar-Križevci. During his visit, Prof. Željko Cvetnić, PhD, Head of the Institute,
presented in detail the history, structure and activities of the Institute as well as
all activities which had to be taken for the Institute to reach the current level of
laboratory organization and equipment and training of its employees. After the
presentation, in the presence of the General Manager, Heads of Branches and
Heads of Departments, Monsignor Vjekoslav Huzjak gave an inspired speech,
prompting to reflect upon the true values in life we live, and invoked the God’s
blessing upon the Institute as the institution and all its employees.
In the second part of his visit, Monsignor Vjekoslav Huzjak toured some of the
Institute laboratories and had short and informal talks with their employees.
The good time we spent with our special and dear guest, in splendid spiritual
atmosphere, and due to the specific nature of this event compared to all prior
visits by other distinguished guests, will be kept in permanent memory by all
participants, who will impatiently wait for a new meeting to take place after the
completion and repair of the building of the Branch Veterinary Institute Križevci.
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15 October 2014
Visit by doctoral students of the University of Milan
and graduate students of the Faculty of Veterinary
Medicine in Bologna to the Croatian Veterinary
Institute
In the period 6 October 2014 – 6 January 2015, the Laboratory for Analytical Chemistry of the Croatian Veterinary Institute in Zagreb was visited
by Dr. Elisa Pasquale, junior researcher, student of the Postgraduate
Course of Doctoral Studies at the University of Milan, Italy. Our colleague Pasquale works as a junior researcher at the University of Milan,
Faculty of Veterinary Medicine – Divet, Dipartimento di scienze veterinarie e sanità pubblica – Department of Veterinary sciences and Public Health, under mentorship by Luca M. Chiesa, PhD. Her field of research encompasses the development of contemporary analytical methods in the
analyses of residues of substances in the group of natural and synthetic
steroids, with the use of confirmatory liquid chromatography – tandem
mass spectrometry (LC-MS/MS). The topic of her dissertation is part of
the “Biosafe” Project of the University of Milan providing young researchers with education abroad in the field of their scientific research.

Major Events in 2014
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17 October 2014
Visit by delegation of the EU-RL for Antibiotic
and Dye Residues of Veterinary Medicinal
Products to the Laboratory for Determination of
Residues
An official visit to the Laboratory for Determination of Residues
in the period 15-16 October 2014 was paid by representatives –
experts of the EU-RL for Antibiotic and Dye Residues of Veterinary
Medicine Products at ANSES, the Laboratory in Fougeres, France,
namely Eric Verdon, PhD, Deputy Manager of the EU-RL and Valerie Gaudin, Manager of Laboratory for Development of Screening
Methods. The visit was the official EU-RL visit to the National Reference Laboratory for the foregoing groups of compounds after
the Croatian accession to the EU and evaluation of development
of the NRL. Discussion during the visit concerned the organisation
of the system for control of residues in the foodstuffs of animal
origin, organization and capacities of the NRL, development of
analytical methods and techniques, validation concept, accreditation and quality assurance, method development plans, equipment
of laboratories and the NRL needs compared to the EU-RL.

21 November 2014
Visit by Prof. Nihad Fejzić, PhD, Dean of the
Faculty of Veterinary Medicine of the University
of Sarajevo

After the presentations and discussion, the Institute laboratories
were visited. Prof. Fejzić did not hide his enthusiasm in view of
what he has seen, specifically in comparison with his preceding
visit to the Institute a dozen years ago.
The end of the visit was reserved for the signing of the Agreement
for cooperation between the Croatian Veterinary Institute and the
Faculty of Veterinary Medicine of the University of Sarajevo based
on which the existing cooperation has been formalized and the
foundations have been laid for permanent cooperation within the
expected future projects.

On Wednesday, 19 November 2014, the Croatian Veterinary Institute was visited by Prof. Nihad Fejzić, PhD, Dean of the Faculty
of Veterinary Medicine of the University of Sarajevo. Prof. Željko
Cvetnić, PhD, General Manager of the Institute, held a presentation on the Institute and its activities in the eight years based on
which the Institute has grown into a respectable scientific institution even out of the Croatian borders. Tihana Bašić, LL.M. presented
various options for project cooperation between the two institutions through the use of the EU funds.
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21 November 2014
Award of the Letter of Thanks to Prof. Velimir Sušić, PhD, tenured full
professor of the Faculty of Veterinary Medicine of the University of Zagreb
On Thursday, 20 November 2014, a ceremonious meeting of the Scientific Council of
the Croatian Veterinary Institute was held on which a Letter of Thanks was awarded to
Prof. Velimir Sušić, tenured full professor of the Faculty of Veterinary Medicine of the
University of Zagreb.
The initiative for the award of the Letter of Thanks was started by Prof. Željko Cvetnić,
PhD, Head of the Institute and the Scientific Council of the Institute supported it unanimously. The reason for the award of the Letter of Thanks to Prof. Sušić is based on
his strong promotion and support for the cooperation between the Croatian Veterinary
Institute and the Faculty of Veterinary Medicine of the University of Zagreb in the education of veterinarians, scientific research and professional services during the time he
was at the position of Dean of the Faculty of Veterinary Medicine of the University of
Zagreb and for the exceptionally successful and very constructive cooperation in the
common cause of development of the Croatian Veterinary Institute while he was on the
position of president of the Management Board of the Institute.
Mario Mitak, PhD, as President of the Scientific Council of the Institute, opened the
ceremonious meeting of the Scientific Council and briefly addressed the audience and
read the CV of Prof. Sušić.
Prof. Cvetnić, PhD, General Manager of the Institute expressed his gratitude to Prof.
Sušić, in an elegant address, praising him for his commitment in the performance of his
duties, and particularly their reflection on the Institute. Prof. Cvetnić quoted the literary
genius Leo Nikolayevich Tolstoy: “Clear head, pure heart, peaceful soul and sincere
words make a true man” noting that those words, with additional epithets such as:
honest, righteous, unobtrusive, and self-denying and above all an honest man describe
Prof. Sušić. With a thunderous applause from the audience, Prof. Sušić was awarded
the Letter of Thanks and commemorative gifts.
In the end, the audience was addressed by Prof. Sušić. In his emotional speech, he
expressed his deep gratitude for the given honour and the acknowledgement and
emphasized the special significance of the Croatian Veterinary Institute in the segment
of veterinary science.
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2 December 2014
Visit by delegation of the Scientific Veterinary
Institute of Serbia
A delegation of the Scientific Veterinary Institute of Serbia from
Belgrade, headed by Dr. Dobrila Jakić-Drmić, Head of the Institute and Dr. Jadranka Žutić, Mr. Slobodan Stanojević and Goran
Radomirević, visited the Croatian Veterinary Institute on Friday,
28 November 2014.
During their visit, Prof. Željko Cvetnić, PhD, General Manager of
the Institute, presented the historical development of the Institute
as well as all activities in the past 8-year period which have had a
significant influence on the current status of the Institute, both in
Croatia and in the region. Tihana Bašić, LL.M. presented the extensive options for cooperation between the two institutions through
project platforms with the use of the EU funds.
After the presentations, the Agreement for Cooperation was signed in which the two institutions expressed their readiness for
the promotion and mutual support aimed for advancement in the
education of veterinarians, scientific research and professional
services. In the end, the Institute laboratories were visited and
the guests were lucidly presented with the laboratories’ standards
which place them on equal footing with the international biochemical laboratories.

10 December 2014
Agreement signed for cooperation between
the Croatian Veterinary Institute and the
Veterinary Specialist Institute of Niš
A delegation of the Croatian Veterinary Institute Zagreb, headed by
Prof. Željko Cvetnić, PhD, Head of the Institute, Mario Škrivanko,
PhD, Head of the Branch Veterinary Institute Vinkovci, Natalija
Džafić, MSc, Head of the Branch Veterinary Institute Rijeka and
Silvio Špičić, PhD, visited the Veterinary Specialist Institute of Niš.
The program of the visit included the touring of their premises and
presentation of the specific units of the Veterinary Specialist Institute of Niš by Miloš Petrović, PhD, General Manager as well as all
individual unit heads, joint meeting of the collegium and presen-

tation of both institutes. On 5 December 2014, the Agreement for
Business and Technical Cooperation between the two institutions
was signed.
Cooperation of the two institutions has been going on for several
years. The signing of the Agreement has only raised the cooperation to a higher level. The cooperation will encompass various fields
including the improvement of the quality management system and
accreditation of the Institute’s laboratories in compliance with the
EU standards, training of experts, cooperation on the applications
for research projects and various other research activities.
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11 December 2014
Works on the reconstruction of the Branch
Veterinary Institute Križevci coming to an end
The works on the reconstruction and adaptation of the Branch Veterinary Institute Križevci are coming to an end. The works were
started on 31 July 2014, including the intervention on the roofing,
façade and in the interior, as well as the repair of damp surfaces
from the basement to the 1st floor. The roofing tiles have been
completely replaced, the attic has been adapted for placement of
archives and the lighting conductor and snow guards have been
Major Events in 2014

installed. The façade layer has been removed from more than 50%
surface and the new one was spread. Reveals on the windows have
been reconstructed and the façade has been painted according to
the requirements of the art restoration office. After 40 years, the
gutters and metalwork have been replaced around the building at
the length of 200 meters.
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The interior of all laboratories has been refurbished and adapted
to the new organization and the custom-made furniture in most
laboratories has been purchased, according to the requirements of
the Standards and their intended purpose.
The new equipment is in the process of arrival and is gradually
installed as planned. The major intervention has been that at the

Laboratory for Analytical Chemistry and Residues - K-3, where a
completely new system has been installed for removal of toxic
gases released during the preparation of samples. There are 4 digesters with the appertaining closets protected from fire and aggressive chemicals.
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18 December 2014
Croatian Veterinary Institute – the
Institute for the future
On Thursday, 18 December 2014, Prof. Željko
Cvetnić, PhD, General Manager of the Institute
held a presentation with a review of the Croatian
Veterinary Institute yesterday and today, providing a comparison of the conceptual plan for the
refurbishing of the Institute’s buildings and the
yard (as part of the plan and program for his first
term of office at the position of General Manager) as well as a presentation of the completion,
layout of the buildings of the branch veterinary
institutes and the appearance of the new building of the Croatian Veterinary Institute.
The new building of the Croatian Veterinary
Institute will be built on the land plot no. 688/1
of the Cadastral Municipality of Kurilovec. The
land is property of the Republic of Croatia and
a Letter of Intent has been sent to the State Property Management Office for donation of the
land. After a meeting held with the representatives of the Office, preliminary activities are in
progress for an official application for the land
donation. Below are several photographs from
the presentation to illustrate the appearance of
the new building of the Croatian Veterinary Institute.
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29 December 2014
Visit by the Coordinator of
the EURL for Fish Diseases
to the Laboratory for Fish
Pathology
On 17-18 December 2014, the Laboratory for Fish Pathology was visited
by Niccolo Vendramin, Coordinator
of the National Reference Laboratories at the EU Reference Laboratory
for Fish Diseases, NVI, DTU, Copenhagen, Denmark. During his two-day
visit, he was introduced to the Laboratory activities, particularly in comparison to the note on the preceding
visit by the EURL delegation in 2010.
The epidemiological situation was
discussed in the trout farming industry in view of viral diseases subject
to reporting in the preceding two
years. Discussion was held on viral
diseases in mariculture and other recent disease outbreaks in the Croatian mariculture and the areas of scientific and professional cooperation
in the following period were defined.
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Entertainment
in 2014
New Year’s celebration - Movie Pub: 18 December 2014

Entertainment in 2014

Entertainment in 2014

Annual report, 2014

CROATIAN VETERINARY INSTITUTE

197

