PREGLED RADA Hrvatskog veterinarskog instituta u 2013.

Review of the
Croatian Veterinary
Institute activities
in 2013
Prof. Željko Cvetnić, DVM, PhD
Director of the Croatian Veterinary Institute Zagreb
e-mail: cvetnic@veinst.hr

I

n early September 2013, the 80th anniversary of the Croatian Veterinary Institute Zagreb was celebrated. The institution currently
known as the Croatian Veterinary Institute Zagreb was established
in 1933 as the Veterinary Experimental Station in Zagreb. The first head
and founder of the Station was Prof. Josip Ježić, PhD. The basic purpose
of the Station was production of vaccines for the control of infectious
diseases in animals. The Veterinary Experimental Station also produced
vaccines for smallpox, rabies, anthrax. Later, they produced many other
vaccines, antiparasitics and disinfectants. First vaccines for swine fever
and foot and mouth disease were also made. At that time, first vaccinations against rabies were organised. Various methods for diagnostics of
brucellosis were tested and serological diagnostics and type determination of Salmonella were introduced. Foundations were laid for type determination of tuberculosis agent and production of synthetic tuberculin
and first tuberculisations were conducted. After the World War II, the
Institute was also the Federal Veterinary Institute for veterinary service,
the most modernised and best equipped at that time.
Same as any other institution, the Veterinary Institute had the periods
of great rises, unpredictable interruptions and unavoidable falls. Despite great and very significant political processes and changes from the
establishing until today, its continuous development and the validity of
its establishing and existence have not been affected. Each period was
difficult and to some extent unpredictable. At this point, 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 its 250 employees and its
budget, the Croatian Veterinary Institute is at the second place, immediately after the Ruđer Bošković Institute, as the leading institute in Croatia. The Croatian Veterinary Institute consists of the headquarters in
Zagreb and the branch offices, namely Veterinary Institutes in Vinkovci,
Križevci, Rijeka, and Split, as well as the Centre for Poultry Science in
Zagreb. In its 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 several recent years, the Croatian Veterinary Institute Zagreb and
its branch offices have been through a great change. The buildings, including laboratory and administrative premises have been completely
refurbished, new valuable equipment has been purchased and the employees have been trained. Total refurbished premises are of approxi-

mately 5000 m2. More than 100 training courses have been completed in
more than 35 institutions in 17 European countries. The Croatian Veterinary Institute Zagreb was assessed as one of the best institutes by an international expert committee for biomedicine in their assessment of public institutes in the Republic of Croatia by their fields of interest. In its
research and professional services, the Institute cooperates with many
institutions on regional basis and on wider scale. Currently, the Institute
is visited for training purposes by staff from the region and from other
continents. The Croatian Veterinary Institute has for many years been
the most important partner of the Directorate for Veterinary Services
and Food Safety of the Ministry of Agriculture. In the recent years, this
cooperation in the control of infectious diseases and veterinary public
health is very live and at highest possible level.
At this moment, we are facing many challenges including the challenge
of the new era. This refers to 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
the European Community fully equipped and refurbished, with 29 accredited laboratories and 174 methods and a multitude of young, educated,
capable and motivated people being the greatest value of the Institute.
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.
The word is that time changes things but truth is that we have to change
them ourselves. Not everyone is a specialist, not all reach peaks in science. Many people are factory workers, farmers, street workers. There
are no insignificant jobs. Every job that is of use to us is dignified and
valuable. Where a person cleans the streets, they must clean them the
same way as Michelangelo painted, Beethoven composed or Shakespeare wrote. We have proven that changes and good things depend to a large extent on the invested efforts, our will, commitment and knowledge.
The roads to success are unknown, the secret of success is only in being
ready to seize an opportunity as it appears, actually – only to respond to
a requirement of a job or to perform one’s job fairly. A person should be
distinguished for their enterprising spirit in planning, their humanity in
performance and their modesty after successful completion of work. Or,
in the words of the Nobel winning writer Ivo Andrić: “He who does good
things is expected to do even more good things”.
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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 2013
PROFESSIONAL DEPARTMENTS

GENERAL DEPARTMENTS

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

Ukupno

university degree

10

8

11

11

12

58

110

associate degree

-

1

-

-

-

-

1

secondary school

9

7

8

9

9

42

84

primary school

2

-

-

3

-

2

7

university degree

-

-

-

-

1

9

10

secondary school

3

2

3

3

1

7

19

primary school

1

2

2

3

2

11

21

25

20

24

29

25

129

252

TOTAL

Croatian Veterinary Institute employees by academic title as at 31 December 2013
ACADEMIC TITLE

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

Ukupno

PhD

2

1

4

3

7

36

53

MSc

3

2

1

-

1

2
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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:

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
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Laboratories:

1. General pathology
2. Bovine Pathology &
transmissive spongiform
encephalopathy
3. Fish pathology

CROATIAN VETERINARY INSTITUTE

3

4

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

Departments and Laboratories of the Croatian Veterinary Institute in Zagreb
Director: Professor Željko Cvetnić, PhD
Quality Manager: Assistant Professor Boris Habrun, PhD
I. Department for Veterinary Public Health
consists of the following laboratories:
Department Head: Mario Mitak, PhD
I.1.

Laboratory for Food Microbiology
Laboratory Manager: Assistant Professor Andrea Humski, PhD

I.2.

I.5.

Laboratory Manager: Assistant Professor Jelka Pleadin, PhD

IV.1.

Laboratory for Analysis of Veterinary Medicinal Products

II. Department for Bacteriology and Parasitology
consists of the following laboratories:
Department Head: Assistant Professor Boris Habrun, PhD
Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Bacterial Diseases
Laboratory Manager: Silvio Špičić, PhD
II.2.

Laboratory for General Bacteriology and Mycology
Laboratory Manager: Assistant Professor Boris Habrun, PhD

II.3.

Laboratory for Mastitis and Raw Milk Quality
Laboratory Manager: Miroslav Benić, PhD

II.4.

Laboratory for Parasitology
Laboratory Manager: Relja Beck, PhD

II.5.

III.3.

Laboratory for Analytical Chemistry

Laboratory Manager: Svjetlana Terzić, PhD

II.1.

III.2.

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

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

Laboratory for Animal Feed Microbiology
Laboratory Manager: Mario Mitak, PhD

I.4.

III.1.

Laboratory for Determination of Residues
Laboratory Manager: Nina Bilandžić, PhD

I.3.

III. Department for Virology consists of the following
laboratories:
Department Head: Tomislav Bedeković, PhD

Laboratory for Growth Media Preparation and Sterilisation
Laboratory Manager: Maja Stepanić, DVM

IV.2.

IV.3.

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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The director and the department heads of the Croatian Veterinary Institute and Branch Institutes (left to right):
Assistant Professor Boris Habrun, PhD – Department of Bacteriology and Parasitology, CVI
Eddy Listeš, PhD - Veterinary Institute Split
Mario Škrivanko, PhD - Veterinary Institute Vinkovci
Darko Majnarić, PhD - Veterinary Institute Križevci
Prof. Željko Cvetnić, DVM, PhD – Director of the Croatian Veterinary Institute Zagreb
Natalija Džafić, MSc - Veterinary Institute Rijeka
Dražen Štefanović, LL.B. - General Department, CVI
Dražen Oraić, PhD - Department of Pathological Morphology, CVI
Mario Mitak, PhD - Department of Veterinary Public Health, CVI
Vladimir Savić, PhD - Poultry Centre
Tomislav Bedeković, PhD - Virology Department, CVI
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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

Priručnik kvalitete, rev. 8, 15.10.2012.
Croatian Veterinary Institute QUALITY POLICY

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
In the period from 2007 until 2013
Croatian Veterinary Institute
accredited 14 laboratories at the
headquarters and 15 laboratories
in the branches.
In 2013 Institute expanded the
field of accreditation for 20 methods at the headquarters and 15
methods in the branches, total 35
methods.
Croatian Veterinary Institute has
accredited 92 methods at the headquarters and 82 methods in the
branches, and has total accredited 174 methods.
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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

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

Laboratory for Virology and Serology

K-1

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

ACCREDITATION in the Croatian Veterinary Institute according to HRN EN ISO / IEC 17025:2007 Standard
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Number of accredited methods till 2013 and methods that have been
accreditation during reaccreditation of the Croatian Veterinary Institute
conducted in March and April 2013
For the first time some of the methods were drawn from the scope of accreditation because it has been replaced with
confirmatory methods or did not achieve a good commercial performance.
Laboratory Code

Name

Accredited methods

Methods for accreditation in 2013

Total

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

Food Microbiology

22

1 (5 se brisalo)

18

Z-I-2

Determination of Residues

20

13 (3 se brisale)

30

Z-I-3

Animal Feed Microbiology

2

1

3

Z-I-4

Analytical Chemistry

14

3 (4 se brisale)

13

Z-I-5

Analysis of VMPs

3

-

3

Z-II-1

Bacterial Zoonozes

3

-

3

Z-II-2

General Bacteriology

4

1

5

Z-II-3

Mastitis and Raw Milk Quality

1

-

1

Z-II-4

Parasitology

1

-

1

Z-III-1

Classical Swine Fever

3

-

3

Z-III-2

Rabies and General Virology

1

1

2

Z-III-3

Serological Diagnostics
of Viral Diseases

4

-

4

Z-IV-2

Ruminant Pathology and GSE

2

1

3

Z-IV-3

Fish Pathology

3

-

3

84

20

92

Centre for Poultry Farming
C-1
Animal Feed Analysis
C-2
Bacteriology
C-4
Virology and Serology
Total Centre for Poultry Farming
Veterinary Institute Križevci

5
4
2
11

1
1

6
4
2
12

K-1

2

-

2

8
4
14

-

8
4
14

1
9
1
11

1
1
1
3

2
10
2
14

3
7
4
14

1
1
3
5

4
8
7
19

4
8
5
17
67

1
1
4
6
15

5
9
9
23
82

151

35

174

Total Headquarters

BRANCHES

Diagnostics

K-2
Food and Feed Microbiology
K-3
Chemistry and Residues
Total Veterinary Institute Križevci
Veterinary Institute Rijeka
R-1
Diagnostics
R-2
Food and Feed Microbiology
R-3
Chemistry and Residues
Total Veterinary Institute Rijeka
Veterinary Institute Split
S-1
Diagnostics
S-2
Food and Feed Microbiology
S-3
Chemistry and Residues
Total Veterinary Institute Split
Veterinary Institute Vinkovci
V-1
Diagnostics
V-2
Food and Feed Microbiology
V-3
Chemistry and Residues
Total Veterinary Institute Vinkovci
Total Branches

Total Institute + Branches
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List of accredited methods of the Croatian Veterinary Institute
During the reaccreditation of the Croatian Veterinary Institute of the Croatian Accreditation Agency during March and April 2013 all
newly registered methods was successfully rated (35 newly registered methods - marked in red).

Accredited methods at the Croatian Veterinary Institute headquarters
No.
1.

Laboratory
Code

Method name

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 - Colony-count technique at 30 °C

5.

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

6.

Z-I-1

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

7.

Z-I-1

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

8.

Z-I-1

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

9.

Z-I-1

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

10.

Z-I-1

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

11.

Z-I-1

Horizontal method for the detection of Escherichia coli O157

12.

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

13.

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

14.

Z-I-1

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

15.

Z-I-1

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

16.

Z-I-1

Carcass sampling for microbiological analysis -- Corrigendum 1

17.

Z-I-1

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

18.

Z-I-1

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

19.

Z-I-2

Screening EIA method for determination of chloramphenicol

20.

Z-I-2

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

21.

Z-I-2

Screening EIA method for determination of neomicine

22.

Z-I-2

Screening EIA method for determination of gentamicin

23.

Z-I-2

Screening EIA method for determination of streptomycin and dihidrostreptomycin

24.

Z-I-2

Screening EIA method for determination of tetracycline and chlortetracycline

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 nicarbazin
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29.

Z-I-2

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

30.

Z-I-2

Determination of antimicrobal substances in milk by Delvotest

31.

Z-I-2

Screening EIA method for determination of enrofloxacin

32.

Z-I-2

Screening EIA method for determination of flumequin

33.

Z-I-2

Screening EIA method for determination of aflatoxin M1

34.

Z-I-2

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

35.

Z-I-2

Determination of cadmium by atomic apsorption spectrometry

36.

Z-I-2

Determination of lead by atomic apsorption spectrometry

37.

Z-I-2

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

38.

Z-I-2

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

39.

Z-I-2

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

40.

Z-I-2

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

41.

Z-I-2

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

42.

Z-I-2

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

43.

Z-I-2

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

44.

Z-I-2

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

45.

Z-I-2

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

46.

Z-I-2

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

47.

Z-I-2

Determination of Cd, Pb, As, Cu and Zn in feed by ICP-OES

48.

Z-I-2

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

49.

Z-I-3

Horizontal method for the detection of Salmonella spp.

50.

Z-I-3

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

51.

Z-I-3

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

52.

Z-I-4

Determination of steroids (LC-MS-MS method)

53.

Z-I-4

Determination of stilbenes and resorcylic acid lactones (LC-MS-MS method

54.

Z-I-4

Determination of beta-agonists (LC-MS-MS method)

55

Z-I-4

Determination of moisture and other volatile matter content

56

Z-I-4

Determination of crude protein content

57.

Z-I-4

Determination of fat content

58.

Z-I-4

Determination of crude ash

59.

Z-I-4

Determination of moisture content

60.

Z-I-4

Determination of crude protein content

61.

Z-I-4

Determination of total fat content

62.

Z-I-4

Determination of nitrite content

63.

Z-I-4

Determination of polyphosphates content

64.

Z-I-4

Determination of hydroxyproline content

65.

Z-I-5

Determination of amoxicillin (HPLC)

66.

Z-I-5

Determination of benzyl alcohol (GC/FID)

67.

Z-I-5

Determination of enrofloxacin (UV/VIS spectroscopy)

68.

Z-II-1

Rose Bengal test (diagnosis of brucellosis)

69.

Z-II-1

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

70.

Z-II-1

Bacteriological examination of material on causative agents of bovine tuberculosis

71.

Z-II-2

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

72.

Z-II-2

Isolation and identification (to O-group) of motile Salmonella spp. from animal feces
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73.

Z-II-2

Antimicrobial susceptibility testing of bacteria by disc diffusion method

74.

Z-II-2

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

75.

Z-II-2

Detection of minimal inhibitory concentrations of gram- negative bacteria by microdilutiom method

76.

Z-II-3

Isolation of mastitis pathogens

77.

Z-II-4

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

78.

Z-III-1

Detection of specific antibodies against classical swine fever virus

79.

Z-III-1

Detection of classical swine fever virus antigens

80.

Z-III-1

Detection of specific antibodies against African swine fever virus

81.

Z-III-2

Detection of rabies virus antigen

82.

Z-III-2

Fluorescent antibody virus neutralisation test for detection of rabies virus antibodies

83.

Z-III-3

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

84.

Z-III-3

Determination of antibodies for swine vesicular disease virus by ELISA test

85.

Z-III-3

Detection of BLVgp51 specific antibodies in bovine serum (screening)

86.

Z-III-3

Detection of BLVgp51 specific antibodies in bovine serum (confirmation)

87.

Z-IV-2

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

88.

Z-IV-2

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

89.

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

90.

Z-IV-3

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

91.

Z-IV-3

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

92.

Z-IV-3

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

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

Accredited methods in the Croatian Veterinary Institute branches
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.

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

No.

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

28.

R-1

Detection of rabies virus antigen

29.

R-2

Horizontal method for the detection of Salmonella spp.

30.

R-2

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

31.

R-2

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

32.

R-2

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

33.

R-2

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

34.

R-2

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

35.

R-2

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

36.

R-2

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

37.

R-2

Horizontal method for sampling from surfaces using:contact slides, swabs

38.

R-2

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

39.

R-3

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

40.

R-3

Determination of electrical conductivity
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41.

S-1

Enzyme linked immunoassay for serological diagnostic of Blue Tongue disease

42.

S-1

Detection of Salmonella spp. with horizontal method

43.

S-1

Detection of motile Salmonella spp. with horizontal method

44.

S-1

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

45.

S-2

Horizontal method for the detection of Salmonella spp.

46.

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

47.

S-2

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

48.

S-2

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

49.

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

50.

S-2

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

51.

S-2

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

52.

S-2

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

53.

S-3

Meat and meat products- Determination od hydroxyproline content

54.

S-3

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

55.

S-3

Meat and meat products-Determination of nitrogen content

56.

S-3

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

57.

S-3

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

58.

S-3

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

59.

S-3

Sensory analyses of meat products

60.

V-1

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

61.

V-1

Artificial digestion

62.

V-1

Detection of specific antibodies against classical swine fever virus

63.

V-1

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

64.

V-1

Detection of BLVgp51 specific antibodies in bovine serum

65.

V-2

Horizontal method for the detection of Salmonella spp.

66.

V-2

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

67.

V-2

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

68.

V-2

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

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

69.

V-2

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

70.

V-2

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli -- Part 2:

71.

V-2

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

72.

V-2

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

73.

V-2

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

74.

V-3

Determination of permanganate index

75.

V-3

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

76.

V-3

Determination of pH

77.

V-3

Determination of electrical conductivity

78.

V-3

Determination of the chemical oxygen demand

79.

V-3

Determination of crude ash

80.

V-3

Determination of moisture and other volatile matter content

81.

V-3

Determination of fat content

82.

V-3

Determination of crude protein content

Colony-count technique at 44 degrees C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide
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Department
for Veterinary
Public Health
(Z-I)
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:

Mario Mitak, PhD,
Department Head

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.

ucts, 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 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 was declared
National Reference Laboratory (NRL) for residues.

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.

The Laboratory determines: prohibited substances (chloramphenicol, nitrofuran metabolites, dapsone), veterinary medicinal prod-

The Laboratory has the NRL status for the analysis of proteins of
animal origin in animal feeding stuffs.

Z-I-2 Laboratory for Determination of Residues

Department for Veterinary Public Health (Z-I)

Department for Veterinary Public Health (Z-I)

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.

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 the marketing authorisation, its
renewal and variation.
The Laboratory has the state-of-the-art equipment for the analyses
of veterinary medicinal products. Quality control is conducted by
the accredited methods of high-performance liquid chromatography (HPLC), spectrophotometry and gas chromatography (GC).
The Laboratory experts are actively cooperating with the research and professional 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).
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Laboratory for
Food Microbiology (Z-I-1)
operation with many international and domestic institutions and
the EU reference laboratories, has ensured the provision of timely
response to demands made by Croatian and international food industry.
Based on Decision of the Ministry of Agriculture, the Laboratory
has been appointed the Reference Laboratory in respect of the following fields of microbiological food testing:

Andrea Humski, PhD, Assistant Professor,

Laboratory Manager

e-mail: humski@veinst.hr

T

he activity of the Laboratory is related to the tests 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 by the 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, personnel hands). In
order to test the food samples, methods and procedures of culture
growth on nutritive media are used, with biochemical and serological verification of isolated bacterial microorganisms according to
international standards. In addition to culturing methods, enzyme
immunoassays are used for determination of antigens of microorganisms or their toxins and for detection of specific BSE risk
material (brain and spinal cord) in all meat products and in samples collected from contaminated work surfaces and swabs from
animal carcasses in slaughtering facilities.
The quality of our laboratory services is accredited according to
HRN EN ISO/IEC 17025 standard by the Croatian Accreditation
Agency. The knowledge, expertise and experience of our personnel, acquired through the continuous education program and co-

Department for Veterinary Public Health (Z-I)

➜

Coagulase positive staphylococci including Staphylococcus
aureus

➜

Escherichia coli including verotoxin-producing E. coli strains

➜

Salmonella spp.

➜

Campylobacter spp.

➜

Listeria spp.; Listeria monocytogenes.

In addition, the Laboratory has been 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 microbiological food safety.

Laboratory activities in 2013
In 2013, the Laboratory for Food Microbiology received 4,025 samples of food, smears of carcasses and samples taken from operating surfaces in slaughtering facilities and food processing plants.
The samples were tested with total 11,435 methods (Table 2 and
Figure 2) to check their compliance with the statutory and recommended microbiological standards.
Among the total number of the tested samples, 28.6% (1,150 samples) were collected within the scope of the official veterinary
inspection controls; out of that there were 12.2% (141 samples)

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

% compliant samples
% incompliant samples

18.8%
81.2%

Department for Veterinary Public Health (Z-I)

Table 1. Number of tested and incompliant samples within the specific food groups
Tested samples (%)

Incompliant samples
within a food group (%)

Meat and meat products

1 688 (42%)

653 (38.7%)

Milk and dairy products

672 (16.7%)

23 (3.4%)

221 (5.5%)

12 (5.4%)

Food group

Fish, crabs, cephalopods,
shellfish and their products
Eggs and related products

3 (0.1%)

0

429 (10.7%)

15 (3.5%)

Complex foodstuffs

31 (0.8%)

0

Fruit and vegetable products

86 (2.1%)

0

Cereals and cereal products

30 (0.7%)

3 (10%)

Edible oils, fats

31 (0.8%)

0

5 (0.1%)

2 (40%)

65 (1.6%)

32 (49.2%)

Bakery products

Ice creams, desserts
Food additives
Honey

35 (0.9%)

0

Carcass smears

323 (8.0%)

4 (1.2%)

Smears of surfaces
and equipment

362 (8.9%)

13 (3.6%)

44 (1.1%)

1 (2.3%)

4 025
(100%)

758 (18.8%)

Miscellaneous
TOTAL tested/incompliant

collected at the Border Veterinary Stations; 8.7% (100 samples)
collected within the scope of the intensified control of imported
goods; 65.8% (757 samples) collected as scheduled in the Order
and 13.2% (152 samples) collected in the course of the control by
the authorized veterinary inspection.
The remaining 71.4% or 2,875 samples were received and tested
based on the customers’ requests.
The share of the specific food groups in the number of tested samples and the number of samples not compliant with the microbiological criteria (incompliant samples) are presented in the table
and graphic presentation below (Table 1, Fig. 1).
The results obtained in the determination of prevalence of Campylobacter spp. in the carcasses of broiler chickens based on the “Order on protection of animals from infectious and parasitic diseases
and their financing in 2013” are presented in Table 3.

Figure 2. Graphic presentation of the share of positive samples in the
total number of test procedures for a tested microbiological parameter
Number of test procedures
Number of positive samples

2000
1750
1500
1250
1000
750
500

Table 2. Presentation of the number of test procedures for each specific tested microbiological
parameter in the Laboratory in the course of 2013

14 (1.1%)

Enterobacteriaceae
Coliform bacteria
Staphylococcus aureus

324

9 (2.7%)

1767

33 (1.9%)

76

0

1 229

4 (0.3%)

Staphylococci enterotoxins

20

0

Sulphite reducing clostridia

1 097

35 (3.2%)

Heat-tolerant Campylobacter spp.

1 514

1003 (66.1%)

718

27 (3.8%)

Yeasts and moulds
Serotyping of Salmonella spp.

22

--

Enterococcus sp

5

0

Bacillus cereus

6

0

Detection of central
nervous system tissue

8

0

Determination of water activity
TOTAL

2

--

11 435

1 180

E. coli

Staph. aureus

Salmonella spp.

20 (1.3%)

1 307

List. monocytogenes

1 521

Aerobic mesophilic bacteria

aerobne mezof.

Listeria monocytogenes

Enterobacteriaceae

35 (1.9%)

sulfitreducirajuće
klostridije

1 819

Campylobacter spp.

Number of Number of positest proce- tive samples (%
dures for a parameter)

Salmonella spp.

Escherichia coli

0

kvasnice i plijesni

Test parameter

250

Table 3. Number of tested samples of broiler carcasses sampled in poultry slaughtering facilities
in Croatia based on the Order on protection of
animals from infectious and parasitic diseases
and their financing in 2013.
Poultry campilobacteriosis – broiler carcasses
Slaughtering
facility (*)

Campylobacter spp.
negative

positive

Positive
only in 25g

Positive
in 1g and
25g

Total
samples

1. LSF

28

93

44

49

121

2. LSF

29

117

53

64

146

SSF

83

407

134

273

490

140
(18.5%)

617
(81.5%)

231

386

757

Total

*LSF = Individual results – large slaughtering facilities; SSF
= Aggregate data – small slaughtering facilities
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Participation in inter-laboratory
proficiency tests
In 2013, our employees took part in international inter-laboratory
proficiency tests with the following institutions:
➜

Public Health England (PHE), London, United Kingdom; Programs: ‘’Staphylococcus aureus Enterotoxin Scheme’’, ‘’Shellfish scheme’’, ‘’Standard scheme’’, ‘’EU Food Microbiology
Legislation Scheme’’

➜

Livsmedelsverket/National Food Administration (SLV/NFA),
Uppsala, Sweden; Program: ‘’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): ‘’Serotyping of Salmonella spp.’’

➜

EURL Salmonella, National Institute for Public Health and the
Environment, RIVM, Bilthoven, the Netherlands; PT NRL 2013:
‘’6th Inter-laboratory comparison study on the detection of Salmonella spp. in food samples (chicken minced meat)’’

Department for Veterinary Public Health (Z-I)

➜

EURL CPS, ANSES, Paris, France: ‘’2013 Inter-laboratory
proficiency testing trial on enumeration of coagulase-positive staphylococci enumeration in powdered infant formulae’’;
‘’2013 Inter-laboratory proficiency testing trial: detection of
staphylococcal enterotoxins types SEA to SEE in all types of
food matrices’’

➜

EURL Lm, ANSES, Paris, France: ‘’2013 Inter-laboratory proficiency testing trial dedicated to the enumeration of Listeria
monocytogenes in diced poultry matrix’’

➜

EURL E.coli, Istituto Superiore di Sanità (ISS), Roma, Italy:
‘’11th Inter-laboratory Study on the identification and typing,
including molecular typing by PFGE, of Verocytotoxin-producing E. coli (VTEC) and other pathogenic E. coli strains’’, ‘’12th
Inter-laboratory Study on the identification and typing, including molecular typing by PFGE, of Verocytotoxin-producing
E. coli (VTEC) and other pathogenic E. coli strains’’

21
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Month of
participation

Parameter/Field of participation/ Type of test

March 2013

E. coli/ food / enumeration, culturing

Organized by

Number of
samples tested

NFA, Uppsala, Sweden

3

March 2013

Aerobic mesophilic bacteria / food / enumeration / culturing

NFA, Uppsala, Sweden

3

March 2013

Enterobacteriaceae / food / detection and enumeration / culturing

NFA, Uppsala, Sweden

3

March 2013

Bacillus cereus / food / enumeration / culturing

NFA, Uppsala, Sweden

3

March 2013

Coagulase positive staphylococci / food / enumeration / culturing

NFA, Uppsala, Sweden

3

March 2013

Sulphite-reducing clostridia / food / enumeration, culturing

NFA, Uppsala, Sweden

3

March 2013

Costridium perfringens/ food / enumeration, culturing

NFA, Uppsala, Sweden

3

March 2013

Lactic acid bacteria / food / enumeration, culturing

NFA, Uppsala, Sweden

3

March 2013

Yeasts and moulds / food / enumeration, culturing

NFA, Uppsala, Sweden

3

May 2013

Staphylococci enterotoxins / food / enzyme immunoassay

PHE, London, UK

2

June 2013

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

EURL E. coli, ISS, Roma, Italy

6

June 2013

E. coli pathological groups VTEC, ETEC / bacteria isolates / serotyping

EURL E. coli, ISS, Roma, Italy

6

July 2013

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

PHE, London, UK

2

July 2013

E. coli O157/ food / detection, culturing and enzyme immunoassay

PHE, London, UK

2

July 2013

Salmonella spp./ food / detection, culturing and enzyme immunoassay

PHE, London, UK

2

July 2013

Aerobic mesophilic bacteria / food / enumeration, culturing

PHE, London, UK

2

July 2013

Enterobacteriaceae / food / enumeration, culturing

PHE, London, UK

2

September 2013

Cronobacter skazakii / food / detection and enumeration, culturing

PHE, London, UK

1

September 2013

Listeria monocytogenes/ food / detection and enumeration, culturing

PHE, London, UK

1

September 2013

Salmonella spp./ food / detection, culturing and enzyme immunoassay

PHE, London, UK

1

September 2013

Enterobacteriaceae / food / detection and enumeration, culturing

PHE, London, UK

2

September 2013

Bacillus cereus / food / enumeration, culturing

September 2013

Salmonella spp./ chicken minced meat / detection,
culturing and enzyme immunoassay

October 2013

PHE, London, UK

1

EURL Salmonella, RIVM-CIB,
Bilthoven, the Netherlands

21

Coagulase-positive Staphylococci / food / enumeration, culturing

PHE, London, UK

2

October 2013

Listeria monocytogenes / food / detection and enumeration, culturing

PHE, London, UK

2

October 2013

Listeria spp. / food / detection and enumeration, culturing

PHE, London, UK

2

October 2013

Salmonella spp./ food / detection, culturing

PHE, London, UK

2

October 2013

Aerobic mesophilic bacteria / food / enumeration, culturing

PHE, London, UK

2

October 2013

Coliform bacteria / food / enumeration, culturing

PHE, London, UK

2

October 2013

Listeria monocytogenes / chicken meat / enumeration, culturing

EURL Lm, ANSES,
Paris, France

7

November 2013

Salmonella spp. / bacteria isolates / serotyping

EURL Salmonella, RIVM-CIB,
Bilthoven, the Netherlands/

21

November 2013

E. coli pathogenic groups VTEC, EPEC, EIEC, ETEC, EaggEC
/ germs / molecular identification and typing

EURL E. coli, ISS, Rome, Italy

3

November 2013

E. coli / shellfish / MPN, culturing

PHE, London, UK

2

November 2013

Salmonella spp./ shellfish / MPN, culturing

PHE, London, UK

2

December 2013

Coagulase-positive Staphylococci / infant formula / enumeration, culturing

EURL CPS, ANSES,
Paris, France

7

December 2013

Staphylococci enterotoxins SEA to SEE / chicken meat,
cheese / detection, enzyme immunoassay

EURL CPS, ANSES,
Paris, France

5

TOTAL
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Development of new methods and
purchase of equipment
At request from the relevant authority and based on frequent customer inquiries for detection of specific BSE risk material in meat
products, samples collected from contaminated work surfaces
and animal carcass swabs in slaughtering facilities, the Laboratory
introduced an enzyme immunoassay method Brainostic GFAPELISA. Besides, for the purpose of participation in the EURL
proficiency tests, in cooperation with the Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases,
the implementation of molecular methods of identification and
type determination of bacterial agents causing food transmissible
diseases has been started. For the preparation of samples for the
foregoing methods, a high-speed homogenizer FastPrep, tissue
and cell lysis matrix and a thermostat with an exchangeable thermoblock were purchased.

Accreditation
The Laboratory for Food Microbiology is accredited according to
HRN EN ISO/IEC 17025 and the specific standards for methods in
the field of microbiological testing of food, animal feed and products of general use, total 18.
The Laboratory accreditation field has been expanded with the
method for serotyping of bacteria isolates of Salmonella spp. after
a successful audit by the Croatian Accreditation Agency in 2013.

Scientific research activities
In September 2013, our junior researcher, Marina Mikulić, PhD,
DVM defended her doctoral thesis under the title “Determination
of thermotolerant Campylobacter strains in fresh chicken meat
and type determination of isolated strains of Campylobacter jejeuni and Campylobacter coli” at the Faculty of Veterinary Medicine of the University of Zagreb. In 2013, another junior researcher,
Dora Stojević, DVM enrolled her doctoral course of studies at the
same institution. Our employees have taken part in the scientific
and applied research in veterinary public health, in drafting the
project topic proposal and in publication of scientific and professional papers.

Education and participation
in research and professional
conferences
In 2013, our professional staff actively participated in the following
conferences and training courses:
‘’Study visit on microbiological testing criteria regarding the
carcass sampling’’, Food Safety Center Brussels, Belgium, 18–
22 March 2013
➜ EURL Listeria monocytogenes, Maisons-Alfort, Paris, France,
Annual Workshop 18–20 April 2013
➜ 7th Conference on food safety and quality in Croatia, Opatija,
Croatia, 20-22 May 2013
➜ EURL Coagulase Positive Staphylococci, Maisons-Alfort, Paris, France, Annual Workshop, 29–31 May 2013
➜ ‘’Seminar for Auditors of the Croatian Accreditation Agency’’,
Croatian Accreditation Agency, Zagreb, Croatia, 18-19 June 2013
➜ CHRO 2013: 17th International Workshop on Campylobacter,
Helicobacter and Related Organisms, Aberdeen, Scotland,
15–19 September 2013
➜ EURL Campylobacter, Aberdeen, Scotland, Annual Workshop
19–20 September 2013
➜ EURL Escherichia coli, Roma, Italy, Annual Workshop 9–11
October 2013
➜ ‘’Microbiological and chemical risk evaluation’’, TAIEX/Croatian Food Agency, Zagreb, Croatia, 19-20 November 2013
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.
➜
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In 2013, the employees of the Cantonal Public Utility Veterinarska
stanica d.o.o. Microbiological Chemical Laboratory Sarajevo, Federation of Bosnia and Herzegovina, and an employee of the Federal Agro-Mediterranean Institute Mostar, Federation of Bosnia and
Herzegovina attended the five-day training course.

In addition to that, our laboratory personnel took part in the implementation of extramural undergraduate training of students of the
Faculty of Veterinary Medicine, University of Zagreb, and in the
practical teaching for two students of the undergraduate course
in molecular biology of the Faculty of Science and Mathematics,
University of Zagreb.

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
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Laboratory for Determination of
Residues (Z-I-2)

Nina Bilandžić, PhD, Dipl. Eng.,

Laboratory Manager

e-mail: bilandzic@veinst.hr

L

aboratory for Determination of Residues is engaged in determination of residues of prohibited substances, veterinary
medicinal products and contaminants in food of animal origin, animal feed and biological liquids. Methods of the Laboratory
include orientation qualitative microbiological and quantitative enzyme immunoassay methods (ELISA), as well as confirmatory atomic absorption spectrometry (AAS), inductively coupled plasma
optical emission spectrometry (ICP-OES), and liquid and gas
chromatography with mass detection (LC-MS-MS, GC-MS-MS).
The Laboratory has been implementing total 64 methods and determining:
➜

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
b) antihelminitics (levamisole)

Department for Veterinary Public Health (Z-I)

c) coccidiostatics (amprolium, clopidol, halofuginone, robenidine, nequinate, toltrazuril, toltrazuril-sulphone, decoquinate, salinomycin, maduramicin, semduramicin, monensin, narasin, lasalocid, diclazuril, nicarbazin)
d) sedatives (azaperol and azaperone)
e) corticosteroids (dexamethasone, flumethasone, betametasone, prednisolone)
f) amitraz
➜ contaminants:
a) heavy metals (arsenic, lead, cadmium, mercury)
b) organochlorine pesticides (23 substances)
c) organophosphorous pesticides (25 substances)
d) pyretroids and carbamates (15 substances)
e) aflatoxin M1
➜ chemical elements:
a) essential elements (copper, selenium, zinc, iron, etc.)
b) macro-elements (calcium, potassium, sodium, magnesium)
b) elements in traces (chrome, cobalt, molybdenum, nickel, etc.)
➜ dyes: malachite and leucomalachite green
➜ type of meat.
The Laboratory has been taking part in four monitoring programs
of the Ministry of Agriculture: National Residue Monitoring Program, Imported Shipments Test and Analysis Monitoring (Border
Monitoring) Plan, Animal Feed Monitoring Program and the 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. In August
2013, the Decision on Reference Laboratory for residues of veterinary medicinal products and contaminants in food of animal origin
of the Ministry of Agriculture was renewed.
In August 203, the Laboratory was declared National Reference
Laboratory (NRL) for Residues by the Ministry of Agriculture, for
the field of heavy metals in food and animal feed and Reference
Laboratory for the field of residues of pesticides.
In cooperation with similar research and professional institutions
in Croatia, as well as similar laboratories and EU reference laboratories in Austria, Italy, Slovenia, Netherlands, Germany and France, the Laboratory has been developing its analytical methodology
and research activities.
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Laboratory activities in
2013

Table 1. Type and number of samples received in 2013
Sample type

In 2013, the Laboratory received total
12,493 various samples and conducted total 21,257 analyses. Out of the total sample number, 19% were samples under the
National Residue Monitoring Program.
Imported Shipments Test and Analysis
Monitoring (Border Monitoring) Plan,
Animal Feed Monitoring and Inhibitory
Substances Control samples accounted
for 19.3% samples. Due to a significant
increase of aflatoxin M1 controls in milk,
the number of samples brought by other
customers (private sector manufacturers, veterinary stations, retail chains
and food industry) was 3.5 times higher
than in 2012 (61.7% of the total number of
samples). Therefore, 42% of the analyses
were conducted for the requirements of
other customers, 79.5% of which were
aflatoxin M1 analyses in milk.

National Residue
Border
Monitoring Pro- Monitoring
gram – Ministry – Ministry of
of Agriculture Agriculture

Animal Feed Monitoring/ Milk Control
– Ministry of Agriculture

773

147

950

Liver

258

28

286

98

15

113

Meat products

189

189

Fat tissue

150

9

159

Eggs

246

9

255

Milk

405

7 097

9 744

625

1 608

Dairy products
Honey and propolis

83

Fish
Fish products
Animal feed

25

25

2

7

92

19

33

52

3

18

21

124

248

7

202

6

Urine

195

Blood

119

Water

118

119

47

Total

2 374

47
685

1 726

7 708

Figure 1. Share of analyses by customers in 2013
Analyses (%)

42

46.7

3.2

Total

Muscle tissue
Kidneys

30

Other
customers

8.1

National Residue
Border
Animal Feed Other customers
Monitoring Program – Monitoring –
Monitoring/
Ministry of Agriculture Ministry of
Milk Control –
Agriculture Ministry of Agriculture
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Table 2. Summary of type and number of analyses in 2013
Sample type
Chloramphenicol

National Residue
Monitoring Program – Ministry
of Agriculture

Border
Monitoring
– Ministry of
Agriculture

286

11

Antibiotics - PREMI

1003

5

Antibiotics – STAR

2003

1

Sulphonamides

1003

Dapsone

47

Animal Feed Monitoring/ Milk Control
– Ministry of Agriculture

Other
customers

234

55
152

6

145

Streptomycin

450

3

Tetracyclines

407

4

Neomycin

725

Gentamicin

725

Tylosin

407

Enrofloxacin

318

Flumequine

642

Nitrofurans

324

10

Corticosteroids

116

1

Coccidiostatics

344

1

Chlorine pesticides

195

Organophosphorous
pesticides

110

Polychlorinated biphenyls
Pyrethroid/carbamates

138

1

1
7
63

35

15

166
20

3

38

3

3

Share of analyses by
customers in 2013

Heavy metals – all

Cooperation with other institions

Lead

3

13

293

Cadmium

9

6

295

Mercury

6

Arsenic

2

In the implementation of the National Residue
Monitoring Program, the Laboratory has been
cooperating with the following external laboratories and organising inter-laboratory tests where required:
IZSM (Istituto Zooprofilattico dell’Abruzzo e
del Molise) G. Caporale, Teramo, Italy
➜ AGES-CC TAHO, Österreichische Agentur
für Gesundheit und Ernährungssicherheit
GmbH Kompetenzzentrum Tierarzneimittel
und Hormone, Vienna, Austria
➜ Umweltbundesamt GmbH Prüfstelle für
Umwelt-, GVO- und Treibstoffanalytik, Vienna, Austria
➜ RIKILT – Institute of Food Safety, Wageningen, the Netherlands
➜ CHELAB S.r.l., Resana, Italy
➜ Public Health Institute Dr. Andrija Štampar, Zagreb
➜ Faculty of Veterinary Medicine University of
Ljubljana, Institute for Animal Hygiene and
Bromatology, Ljubljana, Slovenia
In the foregoing laboratories, various analyses
were conducted (resorcylic acid lactones, antithyroid substances, nitroimidazoles, benzimidazoles, promazines, NSAIDs, dioxins).
➜
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Amitraz/coumaphos

4
376

3

Copper

247
256
2

9

Selenium

9

Zink

6

4

Iron

4

Sodium

2

Calcium

4

Magnesium

9

Tin

9

Cobalt
Aflatoxin M1
Malachite green

2
298

624

1 374

7 097

4

1

Meat type
Total

60
9 925

685

1 716

Total analyses

8 931
21 257

Development of new methods and method
validation
In 2013, the Laboratory implemented the following methods:
➜

Determination of Cd, Pb, As, Cu and Zn in animal feed by ICP-OES method

➜

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

Department for Veterinary Public Health (Z-I)

➜

Determination of levamisol residues in milk (LC-MS/MS)

By application of validation procedures, total 400 analyses were
conducted for determination of:
➜

chloramphenicol by LC-MS/MS method in eggs

➜

pesticides by GC-MS/MS in honey

➜

Cd, Pb, As, Cu and Zn by ICP-OES method in animal feed

➜

revalidation of aflatoxin M1 by ELISA method in milk

Participation in inter-laboratory
proficiency testing
The Laboratory successfully participated in 16 proficiency tests: 5
inter-laboratory controls (ILC) organised by the Laboratory with
other laboratories and 11 proficiency tests (PT) organised by the
official authorities and EURLs.
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Table 3. Summary of inter-laboratory tests in 2013
Month

Test parameter
- sample type

PT organised by
the Laboratory in cooperation with other laboratories

Proficiency test – PT
Inter-laboratory check - ILC

01/2013

PESTICIDES
- fat tissue

FAPAS, UK

PT

02/ 2013

CORTICOSTEROIDS
- urine

Progetto Trieste, Italy

PT

03./2013

Aflatoxin M1
- milk

FAPAS, UK

PT

03./2013

Mercury and As
- fish can

FAPAS, UK

PT

04./2013

Cu, Zn, Cd, Pb, Hg, As
- pigs feeding stuff

DUCARES, KDLL Proficiency Testing
The Netherlands

PT

05./2013

Coccidiostatics
- eggs

Progetto Trieste, Italy

PT

05./2013

Sulfonamides
- milk

Progetto Trieste, Italy

PT

10./2013

Coccidiostatics
-eggs

EURL-BVL, Berlin, Germany

PT

10./2013

Chloramfenicol
- honey

Progetto Trieste, Italy

PT

11./2013

Lead
- shellfish

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

ILC

11./2013

Cadmium
- shellfish

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

ILC

11./2013

Arsenic
- shellfish

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

ILC

11./2013

Mercury
- fish

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

ILC

11./2013

Quinolones
- muscle

Progetto Trieste, Italy

PT

12./2013

Pb, Cd, As, Cu, Zn
- Premix

DUCARES, KDLL Proficiency Testing
The Netherlands

PT

12./2013

Aflatoxin M1
- milk

ILC organised by Z-I-2- Laboratory with the
Public Health Institute Dr. A. Štampar

ILC

Accreditation
In 2013, the Laboratory expanded its field of accreditation with 13
new methods:
Determination of antimicrobial substances by extraction method
Determination of chloramphenicol in muscle, milk, eggs and honey
by combined liquid chromatography – mass spectrometry method
(LC-MS/MS)
Determination of chloramphenicol in urine (LC-MS/MS)
Determination of nitrofurans in milk, eggs and muscle (LC-MS/
MS)
Determination of sulphonamides, trimethoprim and dapsone in
eggs, muscle and milk (LC-MS/MS)
Determination of sulphonamides, trimethoprim and dapsone in
honey (LC-MS/MS)
Department for Veterinary Public Health (Z-I)
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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)
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 pesticides in animal feed samples by
gas chromatography - tandem mass spectrometry (GC-MS/MS)
Determination of metals in animal feed by ICP-OES
Direct method of determination of lead and cadmium in milk and
liquid dairy products by AAS
Three methods have been withdrawn from the Laboratory’s field
of accreditation:
Determination of antimicrobial substances by Premi® Test
Orientation EIA method for determination of ivermectin and abamectin
Determination of mercury by atomic absorption spectrometry
By this extension, the accreditation of the Laboratory has been
rounded up to total 30 methods in the field of testing of prohibited
substances, veterinary medicinal products and contaminants in tissues and food of animal and vegetal origin.

Purchase of new equipment and
refurbishing
In spring 2013, we purchased two UPLC devices with LC/MS spectrometer with triple quadrupole (UPLC-MS-MS and UPLC-MS-QTOF) for determination of residues of medicinal products.
In the course of the year, a pH-meter, two homogenizers and a weighing scale were purchased.
A surface of approximately 45 m2 in the attic has been arranged for
the offices and for placement of the instruments.
The yard-facing building of the Institute houses a new cooling
chamber for the requirements of Laboratory and of other laboratories of the Croatian Veterinary Institute.

Research activities
The Laboratory takes part in scientific and applied research in the
field of veterinary public health, including a scientific research
project of the Ministry of Science, Education and Sports under the
title “Effects and fate of veterinary medicinal products and vaccines in the body” (headed by Svjetlana Terzić, PhD).
Our colleagues Božica Solomun Kolanović, Dipl. Eng. at the Faculty of Food Technology and Biotechnology, and Maja Đokić, Dipl.
Eng. at the Faculty of Chemical Engineering and Technology continued their doctoral studies by taking exams. Ivana Varenina, Dipl.
Eng, is in the process of writing her doctoral dissertation.
In the course of 2013, 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, Toxicological and Environmental Chemistry, International Journal of Food Sciences and Nutrition, Ecotoxicology and
Environmental Safety.

Education and participation
in scientific and professional
conferences
In 2013, our employees participated in the congresses and training
courses in Croatia and abroad:
➜

Maja Đokić, Marija Sedak and Nina Bilandžić:

–– 20 May 2013; Symposium Parasitic zoonoses and heavy
metals in terrestrial and marine predators, Croatian Academy of Science and Arts, Zagreb
➜ Marija Sedak:
–– 24 September 2013; Meeting of National Reference Laboratories organized by the EURL for heavy metals at the 8th
EURL-HM Workshop, Brussels, Belgium
➜ Đurđica Božić:
–– 25-27 September 2013; Workshop for in-house validation,
verification and quality assurance of measurement methods, QUO DATA GmbH, Dresden
–– 11-12 November 2013; Education: Antibiotic analysis in
food and feed – lectures. Wageningen Academy and RIKILT, Wageningen, the Netherlands
–– 13-15 November 2013; Education: Antibiotic analysis in
food and feed – Confirmatory methods LC-MS/MS. Wageningen Academy and RIKILT, Wageningen, the Netherlands
➜ Maja Đokić and Nina Bilandžić:
–– 22-24 May 2013; 5th International Congress of the Federation of the European Societies for Trace Elements and Minerals, Bridging between new advances and public health
issues, Avignon, France
–– 10-11 October 2013; Workshop for control of antimicrobial residues in honey including a training session on LCMS/MS method for antibiotic in honey – Anses-Fougeres
(French agency for food, environmental and occupational
health safety), EU Reference Laboratory for residues of
antimicrobial substances and dyes in food of animal origin, Fougeres, France
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Laboratory employees:
Nina Bilandžić, PhD, Dipl.Eng., Laboratory Manager
Ivana Varenina, Dipl.Eng., assistant
Marija Sedak, Dipl.Eng., expert associate
Božica Solomun Kolanović, Dipl.Eng., junior researcher
Maja Đokić, Dipl.Eng., assistant
Đurđica Božić, Dipl.Eng., expert associate
Antonija Vrbić, Dipl.Eng., expert associate
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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)

The Laboratory conducts the following tests:

Mario Mitak, PhD, DVM,

Laboratory Manager

e-mail: mitak@veinst.hr

➜

Bacteriological and mycological test of animal feed raw materials and mixtures in the production, trade, imports and exports;

➜

Microscopic test on presence of tissue of warm-blooded animals.

Control of animal feed safety provides a more precise view of general health condition and ensures timely prophylaxis, diagnostics
and treatment. Saprophytic bacteria and moulds may harm the
animal health when in great number. Also, the bacteriological test
is used to protect animals from pathogenic bacteria; 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 adequacy.
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
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.
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Laboratory activities in 2013
In the routine operations of the Laboratory in 2013, we tested total 1,016 samples. 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 (499 samples),
microscopy included 178 samples, and all other tests included total 339 samples. The foregoing number of samples was subject to
total 1,332 tests.
Compared to 2012, there was a mild increase in the number of samples (9%) but the number of tests has not grown significantly.
Out of the total number of tested samples, there were 28 (2.7%) incompliant samples. The microscopy has not shown any ruminant
tissue sample positive on the presence of animal tissue particles.
In several samples (3), presence of feather meal or fishmeal was
detected.
Most incompliant samples were contaminated by salmonellas and
mould (9 samples each), followed by Clostidium perfringens (7
samples). Salmonellas were most frequently isolated from animal
feed mixture and soymeal samples.

Structure of samples tested in 2013

57%
5%

1%

3%

34%
Feed mixture
Raw materials of vegetal origin
Other
Raw materials of animal origin
Premixes
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Accreditation and participation in
inter-laboratory proficiency test
programs
The accreditation process currently covers three accredited methods. The Laboratory is accredited for the following methods: 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), as well as
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) has been retained as the accredited method, as
well as microscopic test for determination of animal tissue fragments as integral parts of animal feed and feeding mixtures.
In 2013, inter-laboratory tests were successfully conducted for the
foregoing methods.

Department for Veterinary Public Health (Z-I)

Education and travels
In 2013, Manuela Zadravec attended the following trainings: 19
April 2013 - EURL-AP workshop; 20 September 2013 - Training
session on the detection of ruminant processed animal proteins in
feeding stuffs using the validated PCR method at Walloon Agricultural Centre, Valorisation of Agricultural Department Chaussee de
Namur 24, Gembloux, Belgium.

Her dissertation has been evaluated and the dissertation defence
date has been scheduled on 23 January 2014.
Our experts also attended various professional and scientific conferences related to the Laboratory activities.

Laboratory employees:
Mario Mitak, PhD, DVM,
Laboratory Manager
Manuela Zadravec, DVM,
expert associate, Deputy Manager
Vera Auslender Ujević, MSc, DVM,
expert associate
Ruža Klarić, technical associate
Lidija Dergestin Bačun, technical associate
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Laboratory for Analytical
Chemistry (Z-I-4)
The Laboratory was already appointed as the National Reference
Laboratory (NRL) by the Ministry of Agriculture for determination
of residues of substances with anabolic effect (group A) including
the substances in the group of stilbenes, steroids, resorcylic acid
lactones and β-adrenergic agonists. In July 2013, the Laboratory
was appointed also for testing of the quality of poultry meat.

Laboratory activities in 2013
In the course of 2013, the Laboratory received total 3,059 samples;
including 635 food samples, 1,647 animal feed samples and 777
of samples of biological materials. Total 6,599 chemical analyses
were conducted, most frequently analyses of food and animal
feed samples upon orders from various customers (3,899 analy-

Table 1. Analyses of food ordered by various
customers in 2013
Parameters

Meat and Fish and Milk and
meat fish prodairy
products
ducts products

Other

Total

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

Raw proteins

203

34

6

243

Laboratory Manager

Water

221

34

2

257

e-mail: pleadin@veinst.hr

Ashes

L

aboratory for Analytical Chemistry conducts chemical analyses, aimed to test the quality and safety of food and animal
feed. The analyses are conducted within the scope of the national monitoring programs, inspections, and upon orders from
various customers, with the application of standard and internal
gravimetric, titration and spectrophotometric methods, enzyme
immunoassays (ELISA), gas chromatography (GC) and liquid
chromatography with mass spectrometry (LC-MS/MS) methods.
Food analyses are based mostly on the tests of foodstuffs of animal
origin. In this category, most frequently applied analytical methods
are those for determination of water, proteins, fats, collagen, composition of fatty acids (saturated and unsaturated) and additives
(nitrites, nitrates and polyphosphates) as well as mycotoxins (aflatoxin, zearalenone, ochratoxin, fumonisin, DON and T-2/HT-2).
Analyses of animal feed include determination of basic quality
parameters, mostly determination of raw proteins and fats, ashes,
humidity, fibres, minerals, salts and micotoxins. The Laboratory
activities also include the analyses of substances with anabolic effect in various biological materials of animals, mostly within the
scope of the National Residue Monitoring Program (NRMP) of the
Ministry of Agriculture (MA).
Department for Veterinary Public Health (Z-I)
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2

Total fats

253

34

2

Hydroxyproline/
Collagen

150

Calcium
Sodium/sodium
chloride

Fatty acids

150
33

34

61

33

94

33

33

32
195

32
48

18

Peroxide number

98

Carbohydrates

74

33

2

134

7

2

33

32

Sugars
Energy and
nutrition value

290

1

Phosphorous
Meat proteins

96
1

261
98
109

17

160
65

Sodium nitrite

88

88

Polyphosphates

53

53

Sodium nitrate

45

45

Aflatoxin B1

31

Ochratoxin A

27

Other

17

TOTAL

14
6

7

4

49

6

33

2

32
2 222
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ses). Analyses of mycotoxins (2,189 analyses) were conducted within the scope
of the Animal Food Monitoring and the National Residue Monitoring Program
and upon orders from other customers, in animal feed, feed mixtures, various
foodstuffs and biological materials. There were total 1,172 analyses of residues of
substances with anabolic effect in biological materials, mostly within the scope
of the National Residue Monitoring Program.

Table 3. Analyses of substances with
anabolic effect in biological materials
Group of
substances
A1

Type of substances
Stilbenes

Table 2. Analyses of animal feed ordered by various customers
in 2013
Animal feed

Feed
mixtures

Pet foods

Other

Total

Raw proteins

24

115

52

12

203

Water

24

126

51

21

222

Ashes

13

107

52

22

194

Total fats

23

118

51

19

211

Raw fibres

19

116

47

3

185

Calcium

5

15

7

27

Sodium/Salt

3

10

6

19

Parameters

Phosphorus

2

Fatty acids
Zearalenone
Deoxynivalenol

32

35

7

44

2

15

17

21

27

14

173

152

38

363

Ochratoxin A

18

13

5

36

T-2/HT-2 toxin

7

7

Other

13

8

8

10

A4

A5

Steroids

Resorcylic
acid lactones

Urine

306

Liver

38

Urine

119

Liver

103

Muscle

17

Fatty
tissue

48

Urine

303

Urine

60

Beta-agonists Liver
Muscle

TOTAL

127
1
1 122

53

Aflatoxin B1

Fumonisin

A3

Number of
Matrix analyses per
group

41

14
21
9

27

TOTAL

1 677

Table 4. Analyses of mycotoxins in food and animal feed
Parameter

Animal Feed Moni- National Residue Monitoring
toring – Ministry of
Program – Ministry of
Agriculture
Agriculture

Aflatoxin B1

1 026

Zearalenone

170

Deoxynivalenol

111

Ochratoxin A

66

Fumonisin

94

T-2/HT-2 toxin
TOTAL

25

Other
customers
412
54
41

6

69
21

61

19

14

1 528

50

611

Development of analytical methods
and purchase of new equipment

in animal biological tissue: steroids (A3 – 8 substances) in urine,
beta-agonists (A5 – 15 substances) in urine, muscle and liver, as
well as stilbenes and resorcyclic acid lactones (A1 + A4 – 9 substances) in urine.

After their development and validation, based on the requirements
of the National Residue Monitoring Program, the Laboratory started daily application of the confirmatory multi-method for determination of the following groups of substances with anabolic effect

Also, an enzyme method for determination of sugar in food and gas
chromatography method for determination of composition of fatty
acids in food and animal feed (profile of 36 various fatty acids)
have been developed.
Annual report, 2013
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As for laboratory equipment, a gas chromatograph with flame ionization detector (GC-FID) manufactured by Agilent Technologies,
USA, has been purchased.

Participation in inter-laboratory
proficiency tests

➜

Chemical properties of meat and meat products: total proteins,
fats, water, ashes – Fapas, Central Science Laboratory, York,
England;

➜

Additives in meat and meat products – sodium nitrite, sodium
nitrate and polyphosphates - Fapas, Central Science Laboratory, York, England;

➜

Mycotoxins in food and animal feed: deoxynivalenon, zearalenone, ochratoxin A, fumonisin - Central Institute for Supervising and Testing in Agriculture, Brno, Czech Republic and aflatoxin B1 - Fapas, Central Science Laboratory, York, England;

➜

Substances with anabolic effect in biological materials: stilbenes, steroids and resorcylic acid lactones; beta-agonists in
liver – Progetto Trieste, Padua, Italy

In 2013, in cooperation with a number of international institutions,
the Laboratory participated in the following inter-laboratory proficiency tests:
➜

Chemical properties of animal food: raw proteins, raw fats,
water, ashes, raw fibres, sodium chloride, calcium and phosphorous - Central Institute for Supervising and Testing in Agriculture, Brno, Czech Republic;

Department for Veterinary Public Health (Z-I)
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Accreditation of methods
In 2013, the Laboratory was reaccredited by the Croatian Accreditation Agency according to HRN EN ISO/IEC 17025 standard. The
analyses of chemical properties of meat, meat products and animal
feed and of substances with anabolic effect in biological materials were conducted with the use of 13 accredited analytical methods. In 2013, the accreditation field was expanded with LC-MS/MS
methods, used for analysis of residues of substances with anabolic
effect from the group of stilbenes (A1), resorcylic acid lactones
(A4), steroids (A3) in urine, as well as beta-agonists (A5) in liver.

Research activities
Our research activities were mostly based on the testing of accumulation and persistence of chemical substances in food and animal feed, primarily substances with anabolic effect and mycotoxins, and evaluation of their toxic effect. The research included the
treatment of experimental animals, development and application
of analytical methods in determination of residues of such substances and application of the test results in the control of food
and animal feed.
The Laboratory also took part in the implementation of the
projects “Improvement of the quality and safety of the meat of
pigs – quality of frozen pork meat” and “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 in cooperation with the
Croatian Food Agency.

In the course of the preceding year, our employees also published
a number of research papers in international and Croatian journals
and conference abstracts.

Participation in training courses and
congresses
In the course of 2013, our employees participated in the following
training courses and congresses:
➜ EUROTOX Congress 2013 – 49th Congress of the European Societies of Toxicology; Interlaken, Switzerland, 1-4 September 2013
➜

Scientific and Professional Conference “Days of Veterinary
Science”, Opatija, 9-12 September 2013.

➜

Mycotoxins analysis in food and feed by liquid chromatography – mass spectrometry; training organized by TAIEX & IZSAM
G. Caporale, Teramo; Croatian Veterinary Institute, Zagreb, 2327 September 2013

➜

New approaches in classical chemistry analysis; seminar organized by Labena, Zagreb, 2 October 2013

➜

Mass spectrometry; seminar organized by Agilent Technologies, Zagreb, 9 October 2013

➜

Workshop on microbiological and chemical risk assessment,
organized by TAIEX and the Croatian Food Agency, Zagreb,
19-20 November 2013

➜

EURL Annual meeting and workshop; RIKILT, Institute of Food
Safety, Wageningen, the Netherlands, 26-29 November 2013

Laboratory employees:
Jelka Pleadin, PhD, Dipl. Eng., Assistant Professor, Laboratory Manager
Ana Vulić, PhD, Dipl. Eng., junior researcher
Nina Perši, PhD, Dipl. Eng., junior researcher

Dragica Kundid, technical associate
Višnja Štefan, technical associate
Gordana Bašić, technical associate, until 26 November 2013
Sandra Birin, technical associate
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Laboratory for Analysis of Veterinary
Medicinal Products (Z-I-5)

of biological VMPs, the Laboratory has been cooperating with the
Laboratory for Rabies and General Virology, Laboratory for Bacteriology and Laboratory for Parasitology, as well as the Centre
for Poultry Farming. With the Croatian accession to the EU, scientific and professional evaluation of VMP documents has been
expanded from the national to EU procedures and the Croatian
Veterinary Institute has taken over more than a dozen of various
procedures in which it now takes an active role. Since 1 July 2013,
national marketing authorization and renewal procedures involve
the harmonization with the EU standards in terms of the contents
of documents for VMPs and all nationally authorized VMPs are currently subject to review.

Svjetlana Terzić, PhD, DVM,

Laboratory Manager

e-mail: terzic@veinst.hr

I

n 2013, the Laboratory for Analysis of Veterinary Medicinal Products (VMPs) of the Croatian Veterinary Institute conducted the
scientific and professional evaluation of documents on VMPs
for the purpose of marketing authorisation in Croatia, as well as in
mutual recognition procedures, decentralised procedures and in
other procedures of document evaluation in compliance with the
EU requirements. Also, in compliance with the Act on VMPs and
a license granted by the Ministry of Agriculture, the Laboratory
provided the services of control of quality and equipment of VMPs.
Based on an Agreement between the Ministry of Agriculture and
the Croatian Veterinary Institute of 6 December 2013, the control
of VMPs and the document evaluation services are now entrusted
to the Croatian Veterinary Institute. For research purposes, the Laboratory has also conducted research within the scientific projects
funded by the Ministry of Science, Education and Sports.
For the purpose of laboratory analyses, both standard and internal methods were applied. The analyses were conducted with the
use of modern equipment. The Laboratory conducts physical and
chemical analyses and animal experiments while, in the control
Department for Veterinary Public Health (Z-I)

Cooperation with similar institutions (agencies for veterinary medicinal products in the EU member states, Croatian Agency for
Medicinal Products and Medical Devices) and the European Medicines Agency (EMA) has continued. The Laboratory experts are
taking an active part in its scientific and professional committees,
i.e. they are members of the Quality Working Party (QWP), Safety
Working Party (SWP), Efficacy Working Party (EWP) and Immunological Working Party (IWP).
The Laboratory experts have also participated in various national
bodies and committees (e.g. Committee for Veterinary Medicinal
Products, National GMO Council, etc.). They also take part in the
creation and review of monographs for VMPs in the Croatian Pharmacopoeia.

Laboratory activities in 2013
In the course of 2013, there were 3,506 requests received at the
Laboratory for evaluation of documents for the marketing authorisation of VMPs and regular quality control of finished VMPs. Since
April 2012, documents of all VMPs authorized for marketing in
Croatia are subject to review. This will last until the completion of
the review of all authorized VMPs in Croatia. Due to the scope of
the new documents and the harmonization with the EU legislation,
the procedure is deemed as a new review.
The quality control of VMPs has been in compliance with the
monographs of the European Pharmacopoeia and the Laboratory
standard operating procedures (SOP), the number of which is 126
in the Laboratory, as well as 630 operating instructions (OI) made
based on an order for each authorized VMP.

Department for Veterinary Public Health (Z-I)

Laboratory and clinical reports made for the marketing authorisation, reports
for renewals and harmonization with the EU, reports on variations I and II,
issued in 2013
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standard, it was established that the quality system is 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 the content of
amoxicillin by high performance liquid chromatography (HPLC),
content of enrofloxacin by spectrophotometry and content of benzyl alcohol by gas chromatography (GC).
In 2013, there were total 150 analyses by use of the accredited
methods.
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Identification and determination of content of amoxicillin, benzyl alcohol
and enrofloxacin by use of accredited methods in 2013
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Based on the requests for marketing authorizations, renewals or
variations, and the requests for harmonization with EU standards,
we made total 282 reports.
Based on the requests from manufacturers, agents or distributors,
the Laboratory conducted 11,038 various laboratory analyses but
also in vivo controls on guinea pigs (Cavia porcellus) of diagnostic substances (aviary and bovine PPD tuberculin). In 2013, 2 lots
of aviary tuberculin and 2 lots of bovine tuberculin were tested.

Development of new methods and
validation of methods

50
40
30
20
10
0

Enroﬂoxacin content

Amoxicillin content
Amoxicillin identiﬁcation

Benzyl alcohol content
Benzyl alcohol identiﬁcation

During the evaluation of documents for new VMPs, new methods
were also developed. In 2013, some thirty new methods were developed, and several methods were modified and validated. For research purposes, some new methods were also developed, which
are not in routine use.

Participation in inter-laboratory
proficiency tests
The inter-laboratory check has been conducted for six years already in cooperation with the Croatian Agency for Medicinal
Products and Medical Devices (HALMED). According to the information obtained from the inter-laboratory proficiency tests and
control maps, the results of the analyses of both laboratories were
found harmonized, which shows the authenticity of the results.

Accreditation
During the four audits by the Croatian Accreditation Agency in
the period from October 2007 until now and the annual internal
audits in compliance with HRN EN ISO/IEC 17025:2007 (ISO/IEC
17025:2005+Cor. 1:2006;EN ISO/IEC 17025:2005+AC:2006)
Annual report, 2013
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New equipment, premises and
experts
By expanding the services in the field of document evaluation with
the procedures of mutual recognition, decentralized procedures
and other procedures in compliance with the EU regulations, the
Laboratory team has been increased in order to comply with the
deadlines. New employees, Veterinary Medicine Doctors attending their professional training, are located in modern and well
equipped office premises in the attic.

The project team achieved the planned objectives set out in the
project proposal. In the course of the research, many research
and technical papers were published. During the research project,
experiments were conducted for four dissertations which are in
progress.

Doctoral course of studies

Research activities

Students of the doctoral course of studies at the Faculty of Veterinary Medicine conducted preliminary research for dissertation
purposes, organized the experiment, processed the received samples and conducted a large number of analyses for confirmation of
the selected topic.

Projects

Education and travels

The research project “Effects and fate of veterinary medicinal
products and vaccines in body” conducted by Svjetlana Terzić,
PhD, Laboratory Manager, as part of the program “Modern Diagnostics and Analytics in the Protection of Animals and Environment” by Svjetlana Terzić, PhD, Laboratory Manager, is the basis
of the research activities of the Laboratory employees. In 2013, the
Laboratory employees and the project associates were actively
involved in animal experiments, processing of samples, preparation and conducting of analyses of the received samples for the
purpose of doctoral dissertation.

Department for Veterinary Public Health (Z-I)

With the Croatian accession to the EU and continuation of our research and professional activities, the Laboratory employees have
become members of the working parties of the European Medicines Agency (EMA), participating in their meetings in London,
based on invitations by the EMA. In 2013, four of our experts took
part in 8 meetings of the EMA Working Parties (Immunological
Working Party (IWP), Quality Working Party (QWP), Safety Working Party (SWP), Efficacy Working Party (EWP)).

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, MSc in Chemistry, junior researcher
Anja Vujnović, DVM, expert associate
Katja Vretenar Špigelski, DVM, expert associate
Zdenka Hodak, MSc in Chemistry, 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:

Boris Habrun, PhD, DVM, Assistant Professor,

Department Head
e-mail: habrun@veinst.hr

Z-II-1 Laboratory for Bacterial Zoonoses and
Molecular Diagnostics of Bacterial Diseases

Z-II-3 Laboratory for Mastitis and Raw Milk
Quality

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 has the status of
a national reference laboratory for brucellosis and tuberculosis. It
conducts the national programs for the combatting and control of
brucellosis. The Laboratory has three accredited methods.

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 has the status of a national
reference laboratory for udder health control.

Laboratory Manager: Silvio Špičić, PhD, DVM

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.

Z-II-2 Laboratory for General Bacteriology and
Mycology
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 the serological and bacteriological methods and conducts the molecular
procedures in cooperation with the Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases. The Laboratory is a national reference laboratory for salmonellosis in mammals
and monitoring of antimicrobial resistance. It has five accredited
methods.

Laboratory Manager: Boris Habrun, PhD, DVM, Assistant Professor
Department for Bacteriology and Parasitology (Z-II)

Laboratory Manager: Miroslav Benić, PhD, DVM
Z-II-4 Laboratory for Parasitology

Laboratory Manager: Relja Beck, PhD, DVM
Z-II-5 Laboratory for Culture Media Preparation
and Sterilisation
Laboratory conducts the preparation of microbiological culture
media, washing and sterilisation of laboratory dishes and safe elimination of biological waste from the laboratories of the Croatian
Veterinary Institute. The Laboratory produces culture media with
integral traceability and quality control, and is responsible for full
compliance of culture media with the requirements of accredited
laboratories.

Laboratory Manager: Maja Stepanić, DVM

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 Funding 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 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 2013, the Laboratory conducted the programs of
certification of brucellosis-free and tuberculosis-free cattle herds
and brucellosis-free dairy herds of sheep and goats.

Silvio Špičić, PhD, DVM,

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

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,
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); ANSES,

L

aboratory for Bacterial Zoonoses, as part of the diagnostic
laboratories of the Croatian Veterinary Institute and its branches, is the central 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 basis 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 two PhDs in natural
sciences (Sanja Duvnjak, PhD, Mag.Biol.Mol. and Ivana Račić,
PhD, Mag.Biol.Mol.), one doctor of veterinary medicine (Irena
Reil, DVM) and five technical associates (Valerija Podgorski,
Ksenija Perković, Silvija Drašković, Marijana Novosel and Anđela
Krčelić).
Annual report, 2013

CROATIAN VETERINARY INSTITUTE

43

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

Department of Ruminants Pathology, Q fever NRL (France); Veterinary Faculty of Sarajevo; Veterinary Institute Mostar (Federation
of Bosnia and Herzegovina) and others.
In 2008, the Laboratory implements HRN EN ISO/IEC 17025 quality
system and has two accredited 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 as the Reference Laboratory for brucellosis
and tuberculosis in the field of veterinary services in Croatia.

Laboratory activities in 2013
Serological diagnostics of infectious diseases
In 2013, the Laboratory conducted total 97,626 serological tests.
There were 87,392 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.
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 5,376 blood tests on leptospirosis and positive reactions with at least one of 12 serovars were
found in 880 blood samples.
Complement binding reaction and enzyme immunoassay (ELISA)
on Q-fever were used in 2,145 serological tests, and on paratuberculosis in 149 serological tests.
There were 2,361 tests for serological diagnostics of infectious ram
epididymitis (B. ovis infection) and 21 tests on B. canis infection
in dogs. There were 138 equine blood samples tested on glander
and 43 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

Figure 1. Share of serological tests on specific diseases in 2013
paraTBC 0%
Q fever 2%
Leptospirosis 6%

B. ovis 2,2%
Other 0%

Brucellosis
90%
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Figure 2. Number of samples tested by bacteriological methods in 2013
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abortus, Brucella suis, Brucella ovis, 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 2013, there were total 660 samples of materials tested on various bacterial causes of diseases. Bacteriological tests on brucellosis were conducted on 363 samples (B. melitensis, B. abortus,
B. suis, B. ovis) and Brucella sp. (B. suis and B. melitensis) were
isolated from 2 samples. Experts of the Croatian Veterinary Institute examined tuberculin reactions in 844 cows. Total 284 samples
were tested on tuberculosis (Mycobacterium sp.) and Mycobacterium sp. bacteria were isolated from 20 samples. There were 7
samples delivered for a paratuberculosis test, and Mycobacterium
avium subsp. paratuberculosis was isolated from 2 samples (Fig.
2).
For the control of infectious diseases and sampling for laboratory
tests in 2013, our experts made 24 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) method: 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 Locus Variable Number of Tandem Repeat Analysis) and
RFLP (Restriction Fragment Length Polymorphism) methods.

Department for Bacteriology and Parasitology (Z-II)

Figure 3. Number of molecular tests in 2013
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to M. avium and M. tuberculosis complex and evidence of species within M. tuberculosis complex. Molecular test on M. avium
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(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 Variablenumber Tandem Repeats of Mycobacterial Interspersed Repetitive
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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.
Molecular identification of leptospirosis agent (Leptospira interrogans) is done by means of commercial Adiavet Lepto kit, ADIAGENE, France and by PCR method (Adia 214/215).
In 2013, the Laboratory conducted 99 molecular tests on brucellosis (Brucella sp.), 443 tests on tuberculosis (Mycobacterium sp.),
644 on Q-fever (Coxiella burnetii) and 15 tests on paratuberculosis (M. avium subsp. paratuberculosis) (Fig. 3). Due to the needs
for scientific research from other bacteriological laboratories of
the Croatian Veterinary Institute Zagreb and its branches, other
research and diagnostic institutions in Croatia and in the world,
4,246 molecular tests were done.
Annual report, 2013
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Development of new diagnostic
methods in the Laboratory in 2013
➜
➜
➜

➜

➜

➜

Fast agglutination test for detection of antibodies for brucellosis in dogs (B. canis), Synbiotics Corporation
Determination of bacteria Chlamydophila abortus by Real-Time PCR method (Pantchev et al., 2010)
Determination of enteroinvansive, enteroaggregative and enterotoxigenic Escherichia coli by Real-Time PCR method (EU
Reference Laboratory for E. coli)
Determination of serogroups rfbE (O157), wbdl (O111), wzx
(O26), ihp1 (O145) and wzx (O103) and O104:H4 of Echerichia
coli by Real-Time PCR method (EU Reference Laboratory for
E. coli)
Determination of Enterococcus faecium and Enterococcus
faecalis by PCR method (EU Reference Laboratory for antimicrobial resistance (EURL-AR))
Determination of polymorphism of gene PNPLA3 rs738409
(C10109G) in humans by RFLP method

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
results are still expected. The results for the other inter-laboratory
testing “Direct extraction and microbiological culture” are submitted in February 2014. In February, the results of the inter-laboratory testing “Standardization of MIRU-VNTR” from 2012 were submitted. The results of the genotyping conducted at the laboratory
were satisfactory.
In March 2013, an inter-laboratory test on Q-fever was conducted,
namely serological method ELISA (IDEXX kit). The testing was
organized by ANSES Sophia-Antipolis, Sophia-Antipolis Cedex,
France. The test was successfully completed. The next inter-laboratory test is scheduled for spring 2015.
In December, we started our cooperation with NRL for leptospirosis at the Poultry Health Institute of the Faculty of Veterinary
Medicine in Ljubljana, Slovenia. The results of the inter-laboratory
controls are expected in spring 2014.

Participation in proficiency tests in
2013

Accredited methods

The Laboratory takes part in the international Proficiency Ring
Trial organised since 2005 by O.I.E./ FAO /EU CRL Brucellosis Reference Laboratory, ANSES LERPAZ-UZB, 23 avenue du General de
Gaulle, F-94706, Maisons-Alfort Cedex, France. In October 2013,
CRL organized an inter-laboratory serological test of bovine milk
on brucellosis. The results will be known in the course of 2014.

Accredited methods of the Laboratory for Bacterial Zoonoses and
Molecular Diagnostics of Bacterial Diseases are Rose Bengal test,
enzyme immunoassay iELISA B. abortus, and bacteriological test
on bovine tuberculosis agents. All Laboratory employees are participating in the implementation of one or several accredited methods at the Laboratory.

According to the plan of the Veterinary Laboratories Agency –
Veterinary Laboratory Quality Assessment, College Road, Sutton
Bonington, Loughborough, LE12 5RG, 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 2013, the testing was successfully completed.

Training of diagnostic laboratory
experts from Croatian Veterinary
Institute branches
Since 2009, the Laboratory has participated in the introduction of
serological diagnostics of brucellosis by Rose Bengal test method
in the diagnostic laboratories of the Croatian Veterinary Institute
branches. Theoretical and practical training was conducted, including the assessment of knowledge. In 2010, the inter-laboratory
tests were started as well. For representatives of the diagnostic
laboratories of the Veterinary Institutes, on 23 February 2011, a
workshop was held on validation of Rose Bengal test serological
method. In the course of 2011, the experts conducted the validation and inter-laboratory check in their own laboratories. In 2013,
the Laboratory organised an inter-laboratory check for all regional
diagnostic laboratories.

Participation in congresses and
education of Laboratory experts
The annual workshop, sixth in row, of the EU national reference
laboratories for brucellosis was held on 26-27 September 2013, at
the Croatian Veterinary Institute in Zagreb. The host of the workshop, Croatian Veterinary Institute – Laboratory for Bacterial
Zoonoses and Molecular Diagnostics of Bacterial Diseases hosted
the representatives from 24 EU member states, Switzerland, NorDepartment for Bacteriology and Parasitology (Z-II)

Department for Bacteriology and Parasitology (Z-II)

way, candidate countries F.Y.R.O. Macedonia and Turkey as well
as other countries from the region: Albania, Bosnia and Herzegovina, Kosovo, Serbia and Montenegro. At the workshop, the Croatian
NRL presented a historical summary and the current status of brucellosis in domestic animals in Croatia.
➜

Silvio Špičić:
–– “Mycobacterium tuberculosis… Can we beat it?”, EuroSciCon, London, United Kingdom, 27 March 2013;
–– 34th Annual Congress of the European Society of Mycobacteriology, Firenze, Italy, 30 June – 3 July 2013;
–– Brucellosis in the Eastern Europe, Niš, Republic of Serbia,
16-19 October 2013;
–– 6th Workshop of the European Union Brucellosis National
Reference Laboratories”, Croatian Veterinary Institute
(under the organization by the EU Brucellosis National
Reference Laboratories), Zagreb, Croatia, 26-27 September 2013;
–– Workshop of the European Union Reference Laboratory
for Bovine Tuberculosis, Madrid, Spain, 21-22 November
2013.

Laboratory employees
Silvio Špičić, PhD, DVM, Laboratory Manager
Maja Zdelar-Tuk, PhD, DVM, senior assistant
Sanja Duvnjak, PhD, Mag.Biol.Mol., senior assistant
Ivana Račić, PhD, Mag.Biol.Mol., senior assistant
Irena Reil, DVM, expert associate

➜

Silvio Špičić, Sanja Duvnjak, Maja Zdelar-Tuk, Ivana Račić:

–– Brucellosis in Croatia and the neighbouring countries,
Croatian Academy of Science and Arts, Zagreb, Croatia,
25 September 2013
➜ Ivana Račić and Sanja Duvnjak:
–– “International Basic Training Workshop on Bionumerics
and Gelcompar II”, organized by Applied Maths NV, SintMartens-Latem, Gent, Belgium, 3-7 March 2013;
–– “MLVA 2013 Course” – Collaborative Internet databases
for genotyping bacterial pathogens, Ecole du Val-de-Grace, Paris, France; organized by the Association pour le developpement de la Genetique des Especes (ADGE), France, 3-5 June 2013
➜ Maja Zdelar-Tuk, Sanja Duvnjak, Silvija Drašković, Anđela Krčelić:
–– Disinfectants and their use in the laboratory, Lorena Klarić, DVM of Genera d.o.o., 14 February 2013, Croatian Veterinary Institute Zagreb

Valerija Podgorski, technical associate
Ksenija Perković, technical associate
Silvija Drašković, technical associate
Marijana Novosel, technical associate
Anđela Krčelić, technical associate
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Laboratory for General
Bacteriology and Mycology (Z-II-2)
enterotoxemia, listeriosis, erysipelas, isolation of methicillin-resistant Staphylococcus aureus (MRSA) and other significant bacterial infections of animals, as well as fungi infections including
dermatophytes.
In 2013, 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, 44 isolates were identified.

Boris Habrun, PhD, DVM, Assistant Professor,

Laboratory Manager

Susceptibility of isolated bacterial agents to antimicrobial medications is regularly determined by disk diffusion method (antibiogram). In 2013, susceptibility of 532 bacterial strains was determined by disk diffusion method. Micro-dilution procedure was
used to test 110 isolates (Salmonella and heat-tolerant Campylobacter).

e-mail: habrun@veinst.hr
Method
General bacteriological test
General mycological test

Laboratory activities in 2013
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 (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, we conduct diagnostics of other significant bacterial diseases such as pasteurellosis, colibacillosis,
streptococci and staphylococci infections, gaseous oedema and
Department for Bacteriology and Parasitology (Z-II)

Dermatophytes
Laboratory diagnostic of anthrax (skin)

Tested
samples

Positive
samples

1 338

563

147

63

65

22

256

0

Laboratory diagnostics of
anthrax (organs)

35

0

Genital campylobacteriosis

444

0

50

0

Isolation of Salmonella spp.
from organs and faeces

391

17

Isolation of Salmonella spp. from swabs
of carcasses and lymph nodes of pigs

411

18

Isolation of heat-tolerant
Campylobacter spp.

386

55

Isolation of Listeria spp.

419

86

Trichomoniasis

Serotyping of Salmonella spp.

42

42

Bacteria count (CFU)

105

105

Isolation of anaerobic bacteria

141

68

4 549

1 039

Total

Department for Bacteriology and Parasitology (Z-II)

Serological tests
Enzyme immunoassays were used for serological diagnostics of
mycoplasmal swine pneumonia (94 tested serums, 27 positive) and
determination of antibodies for the bacteria Lawsonia intracellularis (cause of swine ileitis). Out of 177 tested serums, positive
titre of antibodies was discovered in 53 of them. This serological
test aids the farm staff in discovering the infection start period and
timely methaphylaxis for reduction of commercial damages.
At clients’ requests, laboratory tests of disinfectant effects 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 149 veterinary medicinal products was tested.

Basic study for determination of prevalence of
Salmonella spp. and monitoring their resistance
to antimicrobial products in breeding pig herds
in the Republic of Croatia
The study started on 1 August 2012 and lasted until 31 July 2013.
Within the scope of the study, bacteriological tests are done on the
presence of Salmonella spp. bacteria on swabs of carcasses and
breeding pigs. In the first 6 months of 2013, there were 411 swabs
of carcasses and lymph nodes of pigs tested on Salmonella. Meat
extract is also tested on the presence of antibodies for Salmonella
spp. bacteria by means of enzyme immunoassay (in 2013, 176 meat
extracts were 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
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minimum inhibition concentrations of Salmonella isolated from
commercially bred layer hens and broilers (Gallus gallus) to 10
antimicrobial products. In 2013, 130 isolates of Salmonella spp.
were tested.

Program of monitoring of Salmonella
spp.,Campylobacter jejuni and Campylobacter
coli their resistance to antimicrobial products in
cattle herds in Croatia
The Monitoring Program started on 1 August 2013 and is conducted by sampling of caecum of healthy cattle on the slaughtering
line and isolating heat-tolerant Campylobacter bacteria (Campylobacter coli and Campylobacter jejuni) and Salmonella spp. from
there. In 2013, there were 386 caeca tested. There were 60 strains
of heat-tolerant Campylobacter and 4 Salmonella strains isolated.
The isolated strains were tested on susceptibility to antimicrobial
products by micro-dilution method.

Participation in proficiency testing
programs
The Laboratory participates in the inter-laboratory tests for isolation of Salmonella, serotyping of Salmonella, determination
of sensitivity of bacteria 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 2012, we
made excellent results.

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

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 2013, the method of serotyping of Salmonella serovars Enteritidis, Typhimurium, Virchow, Hadar and Infantis was expanded
to all Salmonella serovars.
In 2013, the method of determination of minimum inhibition concentrations by micro-dilution method for gram-negative bacteria
was accredited.

Scientific research activities
The Laboratory conducts a scientific research project no. 0480481186-1178 “Antimicrobial resistance of bacteria significant in
the veterinary medicine”, headed by Boris Habrun, PhD, Assistant
Professor.

Laboratory employees:
Boris Habrun, PhD, DVM, Assistant Professor, Laboratory Manager
Gordan Kompes, PhD, DVM, junior researcher
Department for Bacteriology and Parasitology (Z-II)

Branka Kostenjak, technical associate
Mario Vinkšel, technical associate

Department for Bacteriology and Parasitology (Z-II)

Laboratory for Mastitis and Raw
Milk Quality (Z-II-3)
Laboratory activities in 2013
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

Table 1. Number and type of tested samples in 2013
by months
Sample type

Month

Total

Udder secretion

Raw milk

January

40

352

392

February

43

281

324

Miroslav Benić, PhD, DVM,

March

83

400

483

Laboratory Manager

April

26

296

322

e-mail: benic@veinst.hr

May

79

231

310

June

67

314

381

July

76

346

422

August

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

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;

➜

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

➜

testing the susceptibility of mastitis agents to antimicrobial
products;

➜

testing of chemical composition of raw milk;

➜

testing of hygienic quality of raw milk.

34

251

285

September

151

329

480

October

152

310

462

November

98

299

397

December

16

351

367

865

3 760

4 625

Total

In addition to the above listed professional activities, the Laboratory is involved in scientific research activities related to milk
gland health and milk quality.
Udder health control measures are conducted in compliance with
the Ordinance on inspection of raw milk for public consumption
(Official Journal NN 110/2010).
Annual report, 2013
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milking hygiene though there is a visible growth in frequency of
E. coli, a typical representative of conditionally pathogenic agents
from the environment.

Table 2. Summary of isolated mastitis agents
from udder secretion by animal species
Agent
Staphylococcus aureus

Animal
Cow

Goat

Sheep

113

1

16

Staphylococcus spp.
(coagulase-negative staphylococci)

84

Streptococcus spp.
(serological group D)

79

Streptococcus dysgalactiae

19

Streptococcus uberis

57

Other streptococci (including
beta-haemolytic)

28

Escherichia coli

65

Yeasts

41

Other agents

73

Total tested samples

557

1

The analysis of data collected in 2013 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.
1

16

Table 4. Susceptibility of the most frequent mastitis agents to cefoperazone and amoxicillin with
clavulanic acid in 2013 (share of susceptible
strains in 2012 shown in brackets)

TOTAL:

Bacillus spp.

3

Beta haemolytic Streptococcus sp.

4

Citrobacter spp

1

Corynebacterium spp.

7

Enterobacter spp.

6

Enterococcus faecalis

1

Enterococcus sp.

13

Escherichia coli

65

Klebsiella spp.

11

Listeria monocytogenes

1

Pasteurella spp.

8

Yeasts

41

Proteus spp.

3

Pseudomonas aeruginosa

7

Serratia marcescens

1

Serratia spp.

9

Shigella spp.

2

Staphylococcus aureus

Isolated mastitis agents have been tested for susceptibility to 11
antimicrobial substances in form of intra-mammary products for
mastitis treatment, namely: penicillin, cloxacillin, streptomycin,
tetracycline, canamicine, cefoperazone, ampicillin, lincomycin,
neomycin, amoxicillin with clavulanic acid and novobiocin.
In the earlier years, it was found that most efficacious active substances in vitro are amoxicillin with clavulanic acid and cefoperazone, notwithstanding the agent.

Table 3. Detailed presentation of agents isolated
from udder secretion of cows
Name of pathogenic microorganism:

Susceptibility of isolated agents to antimicrobial
agents

113

Antimicrobial
substance

S. aureus Streptococci from the environment
% susceptible strains
in 2013 (2012)

% susceptible strains
in 2013 (2012)

Cefoperazone

77.1 (77.7)

89.1 (73.5)

Amoxicillin
with
clavulanic acid

88.6 (91.1)

89.1 (93.7)

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 compulsory 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.

Production
In 2013, there were 60 batches or 1,200 litres of Zagreb mastitis
regent produced.

Table 5. Number of raw milk tests
Number of
tests

Number of samples out
of permitted criteria*

Enumeration of
somatic cells

2 453

185 (7.5%)

2 465

45 (1.8%)

Test method

Staphylococcus spp. (coagulase-negative)

84

Streptococcus D

79

Streptococcus dysgalactiae

19

Streptococcus spp.

24

Determination of total
number of microorganisms
in raw milk

Streptococcus uberis

57

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

Department for Bacteriology and Parasitology (Z-II)
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Participation in inter-laboratory tests
The Laboratory has been participating in an 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.

Table 6. Expected and actual results of the interlaboratory tests in 2013

September

April

Month

Sample
number

Expected result

Actual result

1

Pasteurella multocida
Staphylococcus xylosus

Pasteurella spp.
Staphylococcus
spp (CNS)

2

Trueperella
pyogenes

Trueperella
(Arcanobacterium)
pyogenes

3

E. coli

E. coli

1

Enterococcus faecalis

Enterococcus sp.

2

Streptococcus
agalactiae

Streptococcus
agalactiae

3

Serratia marcescens
Staphylococcus
epidermis

Serratia sp.

Laboratory employees:
Miroslav Benić, PhD, DVM, Laboratory Manager
Mladen Slović, technical associate

Accreditation
In 2008, the Laboratory reported the method Isolation of mastitis
agents from udder secretion for accreditation. After a 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 a National Reference Laboratory
(NRL) for Udder Health Control and the official laboratory for enumeration of somatic cells and microorganisms in raw milk.

Janko Capak, technical associate
Kristina Bačić, technical associate
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Laboratory for Parasitology
(Z-II-4)

Laboratory activities in 2013
In 2013, there were 4,378 tests done on 2,768 samples: 500 organ
and tissue samples, 1,177 faeces samples, 688 muscle tissue samples, 216 blood samples, 132 mosquito samples, 41 dust samples
from poultry farms, 13 vaccine analyses and other samples. Coprological tests on pets most frequently proved the cysts of Giardia
duodenalis, oocytes of Cystoisospora canis and Cryptosporidium canis, eggs of Trichuris vulpis, Toxocara canis and eggs of
Strongyloides (Uncinaria stenocephala / Ancylostoma duodenle).
Most frequently found in cats were eggs of Toxocara cati, cysts of
G. duodenalis and oocysts of Cryptosporidium felis and Isospora
felis.
Relja Beck, PhD, DVM,

Laboratory Manager
e-mail: beck@veinst.hr

In the Laboratory, re-emergent Besnoitia besnoiti, bovine besnoitiasis agent was detected, for the first time in this part of Europe.
The parasite, similar to Toxoplasma gondii and Neospora caninum, forms tissue cysts in the skin (Fig 1, 2, 3), udder, eye sclera,
vagina, and causes the orchitis and sterility in bulls for breeding.
Most invasions have their sub-clinic course, which is essential
for spreading of the parasite and we believe that the parasite was
imported in Croatia with the cattle from the endemic region of
France.
In horses with anaemia, thrombocytopenia, leukopenia and submandibular oedema, infection with Anaplasma phagocytophillum, equine anaplasmosis agent was detected for the first time.

T

he Laboratory is conducting 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 and faeces, standard parasitology methods are used based on their morphometric characteristics, as well
as molecular methods (PCR), particularly in diagnostics of protozoa invasions (e.g. Toxoplasma gondii, neospora caninum) and
serological methods.
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, Borelia burgdorferi
s.l., Leishmania spp., Dirofilaria immitis, D. repens, Bartonella
spp., Rickettsia spp.

Department for Bacteriology and Parasitology (Z-II)

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 2013 (Official
Journal NN 1/11). Out of 629 tested muscle tissue samples in fox,
there were 8 samples positive on presence of Trichinella larvae.
Only T. brittovi was detected by multiple polymerase chain reaction (PCR).
The Laboratory conducts also all stipulated tests for export of dogs
to Australia, New Zealand and South Africa and 2013 was marked
with a growing trend in the number of requested tests.

Accreditation
In December 2011, the Croatian Accreditation Agency conducted
an audit and provided a positive assessment for the method “Artificial ingestion of group samples with the use of magnetic mixer for
detection of Trichinella larva”. In 2013 the Laboratory participated
in an inter-laboratory test and made excellent results.

Department for Bacteriology and Parasitology (Z-II)

Slika 1a.

Slika 1b.

Tissue cysts of Besnoitia besnoiti in bovine skin

Slika 2.
Numerous bradyzoites of B. besnoiti from tissue cysts stained with Giemsa stain

Slika 3.
Obligatory miasis from horse stomach: Gastrohilus pecorum

Slika 4.

Slika 5.

Exit of tick (Dermacentor reticulatus) larvae from egg (cultivated in the Laboratory)

Adult tick D. reticulatus in search of “food“
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Education and travels
In 2013, our laboratories participated in the following education
events:

Relja Beck
➜

➜

Čakovec: invited lecture organized by the Croatian Ministry
of Agriculture – Directorate of Veterinary Services and Croatian Microbiological Society on mosquitos as West Nile virus
agents (5 July 2013)
Zagreb: lecture on trichinelosis in wolves in Croatia within the
scope of Symposium on parasitic zoonoses and heavy metals
in terrestrial and marine predators in the Croatian Academy of
Science and Arts (20 May 2013)

➜

Rovinj: invited lecture on vector borne zonoses at the Croatian
Congress of Clinical Microbiology and the 7th Croatian Congress on Infectious Diseases with International Participation
(24-27 October 2013)

➜

Kusadasi, Turkey: presentation of bovine besnoitiasis in Croatia, at the Congress on Protozoa in Farm Animals (31 October
– 2 November 2013)

➜

Bruges: education on diagnostics, control and therapy of parasites in intensive poultry farming with emphasis on coccidosis,
organized by Vetworks (12-15 November 2013)

➜

Munich: education on new methods in parasitology with special reference to vector borne diseases and new methods of control of parasites in farm animals. The education was organized
by Deutscher Akademischer Austauschdienst (26 November
– 4 December 2013)

Scientific research
IPA Project: „High Tech Vets- high tech veterinary platform for
high transparency and competitiveness“
COST Project TD1303: „EurNegVec- European Network for Neglected Vectors and Vector- Borne Infections“

Other activities
Relja Beck participated as a commentator in the preparation of a
student paper, awarded with the Rector’s Award, under the title
“Molecular etiological retrospective study of infectious haemolytic anaemia in dogs” of students Maja Antolić and Željka Anzulić
(mentored by Assistant Professor Ana Beck, PhD).
Relja Beck also participated as a commentator in the preparation
of the doctoral dissertation of Damir Lukačević, PhD under the title “Monitoring of lichmaniasis in dogs with application of various
combinations of diagnostic methods” (mentored by Prof. Tatjana
Živičnjak, PhD).
Relja Beck is appointed member of the Scientific Board for Biological Hazards of the Croatian Food Agency.

Laboratory employees:
Relja Beck, PhD, DVM,
Laboratory Manager
Ranka Rajković Janje, PhD, DVM,
senior research associate
(until 31 December 2013)
Sanja Bosnić, PhD, DVM,
senior research associate
Renata Brezak, DVM
Kristina Skrblin, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (Z-II-5)
Laboratory activities in 2013
In 2013, the Laboratory continued the central preparation of culture media according to the requirements of the microbiological laboratories of the Institute. The Laboratory has been preparing culture
media from dehydrated bases according to manufacturers’ instructions or based on recipes from individual ingredients. The necessary
records and documents are kept about the preparation, sterilization
and equipment, in order to achieve the required traceability.
The Laboratory prepares ready-to-use culture media from dehydrated powders, in test-tubes, bottles and Petri dishes, depending
on the laboratories’ orders.
The Laboratory has ingredients for approximately 130 various
types of liquid, semi-solid and solid culture media for the growth
of microorganisms (bacteria, yeasts/moulds, mycoplasmas).

Maja Stepanić, DVM,

Laboratory Manager
e-mail: stepanic@veinst.hr

L

aboratory for Culture Media Preparation and Sterilisation prepares culture media for the accredited bacteriological laboratories of the Croatian Veterinary Institute. It also performs the
sterilisation of laboratory accessories and dishes, both reusable
and disposable, in laboratory sterilizers and autoclaves. Part of the
Laboratory is the central washing facility of the Institute, and its
employees are in charge of transport, washing and preparation of
accessories and dishes before sterilization.

After the weighing, dissolution by heating, sterilisation (where required) and cooling, the culture media are poured into Petri dishes,
test tubes or bottles, labelled with name, LOT and expiry date. After their production, the media are subject to controls (pH, sterility, selectivity, specificity, productivity). After that, they are issued
to the laboratories or stored in refrigerators until use. The Institute’s laboratories order the desired types, quantities, volumes and
forms of culture media, in written form, by filling in the Request
Forms. Stored media are taken from the storage area immediately,
while others are taken after their production and control.
The Laboratory also prepares various sterile solutions (e.g. distilled water, saline solution, phosphate buffers /pH 6.8, 7.2, 7.4,
etc.), as well as various solutions for the needs of the Laboratory
for Parasitology.

The Laboratory also provides storage area for hazardous chemicals and a special room for autoclaving of biological waste of the
Institute. Our employees take care of appropriate handling, storage and regular transport of such types of waste on the Institute
level, in cooperation with a utility company in charge of management of such types of waste, under the supervision by the Laboratory Manager as the responsible person for waste management on
the Institute level.
The storage and disposal of waste is recorded in the special records
and our good 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, which all together contributes to better protection of the personnel involved, and the environment in general.
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Special attention is paid to the servicing and calibration of equipment (e.g. system for the production of deionised water, autoclaves, sterilizers, refrigerators, water baths, peristaltic pumps,
etc.) in order to fulfil the quality requirements and to ensure the
required traceability.
Potentially contaminated reusable dishes are sterilised in a special
autoclave before washing, for the protection of the personnel. After the sterilisation, clean dishes are returned to the laboratories
for reuse.
Microbiological waste from all laboratories of the Institute is
specially classified, taken to the autoclaving room, sterilized, disposed into designated containers and transported for disposal in
an organized manner from the Institute on weekly basis.
Purchase of the device for automatic preparation of agar (Masterclave 09, AES), automatic filler of Petri dishes (APS One, AES), automatic test vial filler (XY500, AES), peristaltic pump (PM05, AES
and Dose It, Integra), laminar Flow activa VE (Aquaria), rotating
welding machine for sterile packing (Hawo) and two horizontal
autoclaves 230 L (Astell) has proven to be a good decision.

Types and quantities of produced culture
media and solutions
Compared to 2012, the number, type and quantity of culture media
produced in 2013 have not changed significantly. In 2013, we produced total 92 culture media types, out of which we obtained 2,521
L agars and broths (1,292 L agars and 1,229 L broths).
Out of that, 45% are culture media for salmonella tests (mostly PPV,
XLD, Rambach, RVS, MKTTBn, MSRV, Sven Gard), 8.3% are media
for growth of various demanding bacteria (EKA, Columbia with
sheep blood, etc.), 7.5% are media for growth of Listeria (Fraser,
ALOA, Oxford, etc.), 5.4% on PCA (for total number of microorganisms), 5.3% are media for campylobacter (Bolton, mCCDA, etc.),
5.1% are media for brucella (Farrell, Brucella, PIA, etc.), and 2.8 are
media for yeasts and moulds (DRBC, DG18, Sabouraud). Further
2.6% is Diluent for bacteria and moulds and 2.5% for Enterobacteriacae (VRBD, TSI, etc.). The rest is agar for creation of antibiogram

Department for Bacteriology and Parasitology (Z-II)

Table 1.Production of culture media in 2013
Agars (solid and semi-solid)
Esculin - blood agar (EBA) 173 L
XLD agar 140 L
Plate count agar (PCA) 135 L
Rambach agar 88.5 L
Diluent + „Tween 80“ 66.25 L
mCCDA(Campylobacter
blood free agar) 61.5 L
Potato infusion agar (PIA) 56 L
ALOA agar 45.5 L
Farrell agar 44 L
Neutral (enriched) agar 42 L
Baird – Parker agar 38.5 L
VRBD agar 38.5 L
TSC agar 37 L
Columbia agar +5%
sheep blood 35 L
Mueller Hinton (MH)
agar acc. CLSI 31 L

Brucella agar 28 L
DRBC agar 28 L
DG18 agar (Dichloran
Glycerol) 27 L
MSRV semi-solid agar 22.5 L
TSI agar 17 L
MH agar acc. CLSI with
5 % blood 15 L
Oxford agar 14.5 L
Sabouraud agar 13.5 L
Lowenstein Jensen with
pyruvate 12.8 L
TBX agar 12 L
Stonebrink agar 11.4 L
Lowenstein Jensen
with glycerol 11.2 L
Sven Gard semi-solid
agar 10.25 L

Broths
Buffered peptone water
(BPW) 821 L

Leptospira medium
base (LMB) 24.3 L

Fraser I broth 128 L

RVS broth 22.8 L

Bolton broth 71.5 L

MKTTBn broth 20 L

Diluent with Tween 80 66.25 L

PPV + „Tween 80“ 18 L

(MH), media for tuberculosis (Stonebrink, Lowenstein-Jensen),
for staphylococci (BP, etc.), for clostridia (TSC, etc.), media for
less demanding bacteria (NA etc.). The smallest share is that of
media for E.coli, enterococci, coliform bacteria, tularemia, paratuberculosis, bacterial diseases of fish, B.cereus, etc.

Department for Bacteriology and Parasitology (Z-II)

Compared to 2012, in 2013 there was an increase in the produced
quantities of ALOA, mCCDA, Columbia agar, DG18, DRBC, EKA,
Lowenstein Jensen (both), MSRV, MH, NA, PIA, Sabouraud, Sven
Gard, TBX, TSC and VRBD. As for broths, higher amounts of Bolton, Fraser I, PPV I and PPV + Tween 80 were made. There has
been a minor reduction in the produced quantities of BP, Brucella
agar, Farrell, PCA, Stonebirnk, Thayer Martin, XLD, LMB, MKTTBn
and RVS.

Other agars and broths produced in smaller
amounts:
➜

➜

Agars (solid and semi-solid) – Thayer Martin, VRBL agar,
CAMP esculin – blood agar, Glucose agar, Kanamycin-esculinazide agar, CASO agar (TSA), Mac Conkey agar, Mossel (MYP)
agar, Lowenstein Jensen with Mycobactin J, Cystine agar,
Tryptose agar with TTC, Lysine iron agar, Marine agar, DTM
agar, Sporulation agar, Antibiotic residue agars (DST agar, Antibiotic agar 11, Test agar pH6 and pH8), Camylobacter agar
Skirrow, Czapek yeast agar (CYA), Malt extract agar, Rice
extract agar, CEMO agar, SMAC agar, CT-SMAC agar, FMM
agar, Herrold’s agar, TCBS agar, Chocolate agar, Levine EMB,
Meat peptone agar, MRS agar, MH + 1.5% NaCl, semi-sold NA,
Tributyrin agar, TSYE agar.
Broths – Fraser II broth, Brain heart (BH) broth, Lactosesulphite 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, M - broth,
Mueller – Hinton broth, mTSB with novobiocin, BRILA broth,
PPV + Ctx, Lauryl sulphate + NaCl.

Production of sterile solutions
➜

sterile distilled water: 352 L

➜

sterile saline solution (0.85 % sodium chloride): 285 L

➜

PBS (Phosphate buffer saline) solution (pH 7.4): 190 L

Solutions for parasitology:
➜

1M glucose solution: 12 L

➜

solution of magnesium – sulphate: 8.5 L

➜

saturated table salt solution: 8 L

Accreditation
Laboratory for Culture Media Preparation prepares culture media
for the Institute laboratories accredited by the Croatian Accreditation Agency and applies the work methods, keeps the records and
drafts the documents and complies with the rules as required by
the management system and the accreditation. This provides the
required traceability in the procurement and preparation of culture
media, keeping of records, as well as the servicing and calibration
of the laboratory equipment. We have regular and high quality cooperation with the accredited laboratories and our employees are
regularly notified about the novelties in the management system.
The Laboratory is subject to regular annual audits, both internal
and external.

Laboratory employees:
Maja Stepanić, DVM, Laboratory Manager
Damir Leskovec, DVM, expert associate
Tomislav Dvorneković, technical associate
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 the
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).
Another important activity is the scientific research of the
Department, directly related to the routine diagnostics
of viral infectious diseases aimed to find the programs
for their control. For that purpose, the Department uses
the state-of-the-art molecular methods and conducts
the routine analyses of specific virus genome sequences
(phylogenetic analysis).

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

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 dated 1 October 2011, declared National Reference
Laboratories for diagnostics of specific viral diseases.
Department for Virology (Z-III)

Tomislav Bedeković, PhD, DVM,

Department Head
e-mail: bedekovic@veinst.hr

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 2008, the Laboratory accredited one diagnostic method
in the field of etiological diagnostics. In 2013, the Laboratory accredited a diagnostic method in the field of detection of specific
antibodies for rabies virus. Also, in 2013, the Laboratory was subsequently 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 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 footand-mouth 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

Department for Virology (Z-III)

Laboratory for Diagnostics of
Classical Swine Fever, Molecular
Virology and Genetics (Z-III-1)
➜

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;

➜

Virus isolates type determination 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,

➜

pestivirus infections,

➜

porcine reproductive and respiratory syndrome (PRRS) virus,

➜

Aujeszky’s disease virus (AD),

➜

infectious bovine rhinotracheitis (IBR),

Laboratory Manager

➜

enzootic bovine leucosis (EBL),

e-mail: jemersic@veinst.hr

➜

hepatitis E virus or HEV.

Lorena Jemeršić, PhD, DVM, Assistant Professor,

L

aboratory for Diagnostics of Classical Swine Fever, Molecular
Virology and Genetics is a part of 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 accordance with
the methods recommended in the Ordinance on Diagnostic
Terms of Reference for ASF (Official Journal NN 41/2007);

➜

Diagnostics of viral animal infections by means of molecular
methods (polymerase chain reaction or PCR, reverse transcription polymerase chain reaction or RT-PCR, nested PCR
and quantitative polymerase chain reaction or QRT-PCR);
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Table 1. Tabular presentation of the Laboratory tests in 2013
METHODS
ELISA antigen

ELISA antibodies

PCR

Real-time PCR

VNT/VI

Total

Classical swine fever (CSF)
Domestic swine

52

10 994

//

2 528

124

13 698

Wild boar

//

8 937

//

5 393

37

14 367

TOTAL CVI:

52

19 931

//

7 921

161

28 065

Vinkovci and Križevci Branch:

24 349

24 349

TOTAL

44 280

52 414

2. African swine fever (ASF)
Domestic swine

//

//

90

//

//

90

Wild boar

//

//

15

//

//

15

TOTAL

//

//

105

//

//

105

Domestic swine

//

//

88

//

//

88

//

610

//

108

//

17

//

51

//

1

3. Aujeszky’s disease
4. Bovine viral diarrhoea (BVDV)
Bovine

42

382

186

//

5. Infectious bovine rhinotracheitis (IBR)
Bovine

//

//

Swine

//

//

108

//

6. Porcine circovirus type 2 (PCV2)
17

//

7. Porcine reproductive respiratory syndrome (PRRS)
Swine

//

//

Bovine

//

//

51

//

8. Enzootic bovine leucosis (EBL)
1

//

9. Hepatitis E virus (HEV)
Human

//

//

25

//

//

25

TOTAL

94

44 662

556

7921

161

53 394

Other
In addition to its regular activities, the Laboratory is involved in
research and takes part in the program of postgraduate studies in
molecular virology and in extramural undergraduate courses at
the Faculty of Veterinary Medicine University of Zagreb.
In addition to the Laboratory Manager, there are three other PhDs
at the Laboratory: Tomislav Keros, PhD earned his doctor’s title in
2009, Jelena Prpić, PhD in 2012 and Dragan Brnić, PhD in 2013.
The Laboratory experts have been regularly cooperating with experts from other Croatian and international research and professional institutions.

Optimisation/validation of new
methods and/or procedures in 2013
Two qRT-PCR methods for detection of CSF virus, TaqMan and
Sybr Green;

Department for Virology (Z-III)

1. TaqMan qPCR for two glycoproteins (gB and gE) of Aujeszky’s
disease virus, enabling differentiation of field strains from vaccine strains;
3. PCR for detection of glycoprotein gC of Aujeszky’s disease virus;
4. PCR for detection of glycoprotein gE of infectious bovine
rhinotracheitis/pustular
vulvovaginitis, enabling differentiation of field strains from vaccine strains;
5. PCR for detection of ORF7 region of genome of porcine reproductive respiratory syndrome virus;
6. PCR for detection of Paramyxovirus in reptiles;
7. PCR protocol for detection of Arenavirus in reptiles.
In addition, in 2013 the Laboratory was the first in Croatia to isolate Aujeszky’s disease virus from a dog’s brain on PK-15 cell line
culture.

Department for Virology (Z-III)

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 by
the Ministry of Agriculture – Directorate for Veterinary Services,
the Laboratory has been declared the National Reference Laboratory of the Republic of Croatia for the diagnostics of Classical
Swine Fever (CSF) and African Swine Fever (ASF).

International inter-laboratory tests
In order to ensure the quality and permanent improvement of its
operations, as from 1999, the Laboratory has been taking part 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 May/June in Brussels.

The Laboratory has accredited the following methods:
➜

Detection of specific antibodies for classical swine fever virus

SOP-Z-III-1-03, Rev 05 (11 June 2011), OIE Manual of diagnostics
tests and vaccines for terrestrial animals. 6th ed., 2008. Chapter
2.8.3. Classical swine fever
➜

Detection of antigens of CSF virus SOP-Z-III-1-04, Rev 05 (11
May 2011), OIE Manual of diagnostics tests and vaccines for
terrestrial animals. 6th ed., 2008. Chapter 2.8.3. Classical swine
fever

➜

Detection of specific antibodies for African swine fever SOP
Z-III-1-46, Rev 00 (5 February 2010) OIE Manual of diagnostics
tests and vaccines for terrestrial animals. 6th ed., 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
National Official Laboratory for detection of Aujeszky’s disease,
infectious bovine rhinotracheitis/pustular vulvovaginitis (IBR/PV),
enzootic bovine leucosis (EBL) and bovine viral diarrhoea virus
(BVDV) by use of molecular methods.

Classical swine fever
The inter-laboratory test conducted in late 2012 confirmed the successfully conducted tests.
In the course of 2013, the quantitative in-house reverse transcription polymerase chain reaction (RT-PCR) protocol according to
Hoffmann et al (2005) and Vilček et al. (1994) was introduced in
the routine use. Both methods are recommended by the World Organisation for Animal Health.
In 2013, we received 24 samples of lyophilised swine serums,
which were tested by the following methods:
➜

Enzyme immunoassay for detection of antibodies for CSF virus;

➜

Enzyme immunoassay for detection of antigen of CSF virus;

➜

Standard PCR for detection of a gene sequence coding for E2
glycoprotein of CSF virus;

➜

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

Quantitative real-time PCR (QRT-PCR);

➜

Isolation of virus on PK-15 cell culture;

➜

Virus neutralization test by use of reference virus Alfort 187;

➜

Virus neutralization test by use of virus genotype 2.3 (our isolate).

➜

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

➜

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

The test results have been sent to the EU Reference Laboratory
in Hannover in December 2013. The assessment of the results is
expected in April or May 2014.

African swine fever
The inter-laboratory test conducted in late 2012 confirmed the successful performance of the tests.
In November 2013, we received 11 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

➜

Imunoblotting (IB) as a confirmatory serological test.

On 8 December 2012, the test results were sent to the EU Reference Laboratory in Madrid. The evaluation of the results is expected in April or May 2014.

Department for Virology (Z-III)

Other
In 2013, the Laboratory took part in the international inter-laboratory tests also for:
➜

detection of IBV/PV virus with differentiation of vaccine strain
from field strains of virus by polymerase chain reaction (PCR),
organized by the National Reference Laboratory for IBV/PV at
Friedrich-Loeffler Institute in Germany;

➜

detection of EBL virus by nested polymerase chain reaction
(nested PCR), organized by the Reference EU Laboratory for
diagnostics of enzootic bovine leucosis (Veterinary Institute
Pulawy), Poland;

➜

detection of BVDV organized by the EU Reference Laboratory
in Hannover (jointly with the tests for classical swine fever).

Education and travels
Participation in workshops:
➜

Tomislav Keros, PhD, DVM:

–– IPA - Western Balkans Regional Project – Workshop Laboratory Networking Belgrade (11-12 February 2013)
➜ Dragan Brnić, PhD, DVM:
–– Education in the field of CSF diagnostics, Madrid, Valdeolmos 29 September – 5 October 2013

Congresses and conferences:
➜

Lorena Jemeršić:
–– Meeting of Managers of NRL for CSF and ASF in Brussels,
3-5 June 2013
–– 5th European Congress of Virology, Lyon, France, 11-14
September 2013

Department for Virology (Z-III)

–– 10th Croatian Congress of Clinical Microbiology and 7th
Croatian Congress on Infectious Diseases with International Participation, invited lecture. Rovinj, 24-27 October
2013
➜ Tomislav Keros:
–– 4th ESVV Veterinary Herpesvirus Symposium, University of
Zurich 2013 Zurich, Switzerland, 17-18 January 2013.
➜ Dragan Brnić:

Defended doctoral dissertations
BRNIĆ, D. (2013): Detection and phylogenetic analysis of astroviruses isolated from potential animal reservoirs in Croatia. Doctoral dissertation, University of Zagreb, Zagreb, Croatia. Mentor:
Assistant Professor Lorena Jemeršić, PhD.

–– Meeting of Managers of NRL for CSF and ASF in Brussels,
3-5 June 2013
–– 31st World Veterinary Congress in Prague, 17-20 September
2013

Laboratory employees:
Lorena Jemeršić, PhD, VMD, Assistant Professor, Laboratory Manager
Tomislav Keros, PhD, DVM, scientific associate
Jelena Prpić, PhD, Eng.Mol.Biol, senior research assistant

Dragan Brnić, PhD, DVM, senior research assistant
Ivana Prajdić, technical associate
Marija Prugovečki, technical associate
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Laboratory for Rabies and
General Virology (Z-III-2)
detection of rabies virus”. In late 2011, the method was successfully reaccredited. Based on the Decision issued by the Ministry of
Agriculture, 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, since 1 June 2013, the Laboratory was 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

L

aboratory for Rabies and General Virology is a part of the Department for Virology of the Croatian Veterinary Institute. It
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 dogs, cats and domestic ferrets on
the 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 virus neutralisation tests:
Rapid Fluorescent Focus Inhibition Test (RFFIT) and 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
Department for Virology (Z-III)

Starting from 2011, the Laboratory has been actively involved in
the EU pre-accession project “IPA 2008 Testing of dead or hunted
animals” (ref. 2008-0303-0804). In addition to determination of the
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 killed foxes on presence of oxytetracycline and testing of blood serums of killed foxes on presence of
specific antibodies. In the course of 2013, we tested total 2,066 fox
carcasses within the scope of the Project.
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.

67

Department for Virology (Z-III)

In addition to the rabies diagnostics, the Laboratory also conducts
the etiological diagnostics of other viral diseases: Schmallenberg
virus, 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 hepatitis and infectious catarrhal fever in dogs. 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 2013, during the routine tests at the Laboratory, a case
of Schmallenberg infection and a case of European Brown Hare
Syndrome were confirmed for the first time.

Table 2. Diagnostics of other infectious diseases

Our experts conduct training courses for practicing veterinarians
and veterinary inspectors, and organize and conduct inter-laboratory tests in rabies diagnostics for experts from the Branch Veterinary Institute. They also have permanent cooperation with our
colleagues from Croatian and international scientific research institutions. When required, they also hold lectures concerning rabies to medical students within their postgraduate course of studies
at the Faculty of Medicine in Zagreb.

European brown hare syndrome

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.

Disease (agent)

Etiological diagnosis

Infectious canine hepatitis

5

Bovine parainfluenza

61

Schmallenberg virus

190

Bovine rotavirus

8

Bovine coronavirus

9

Respiratory syncytial virus infection

57

Contagious echtyma in sheep

20

International research cooperation
In 2013, the Laboratory continued the participation in the joint research with the OIE Reference Laboratory for Rabies in Germany
on the matter of reproduction of rabies virus in fox tonsils after the
vaccination and testing of the applicability of oral vaccination on
small Indian mongooses (Herpestes auropunctatus).
The Laboratory also participated in the joint research with an Italian institute (Istituto Zooprofilattico Sperimentale delle Venezie
- IZSVe) on the topic of infectious catarrhal fever in dogs and the
analysis of microsatellite loci in foxes.

Our experts are also actively involved in scientific research projects funded by the Ministry of Science, Education and Sports and
the Ministry of Agriculture.

Laboratory activities in 2013
Etiological diagnostics of rabies
In 2013, the Laboratory tested total 3,126 wild game and domestic
animals on rabies by direct immunofluorescence method. Most tested samples were foxes (2,219) out of which 32 were positive.

Immunity control after vaccination
In the course of 2013, the Laboratory tested total 86 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 84 dogs and 2 cats.

Participation in the EU pre-accession projects –
Monitoring the performance of fox vaccination
programs
Table 1. Samples tested in 2013 by specific methods
within the scope of the fox vaccination performance monitoring program
FAT

ELISA

RFFIT

Old-age

Oxytetracycline

2 060

1 812

1 935

2 052

2 063

2
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Participation in inter-laboratory tests
In 2013, the Laboratory participated in inter-laboratory tests in the
field of rabies diagnostics and Schmallenberg virus infection 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 (RT-PCR) and isolation of
rabies virus on line cell culture. In the field of Schmallenberg virus
infection diagnostics, the Laboratory participated in an inter-laboratory test with Friedrich Loeffler Institute in Germany.

Accreditation
In 2013, the Laboratory successfully accredited the method “Virusneutralisation immunofluorescence test for detection of antibodies to rabies virus - SOP Z-III-2-07”.

Personnel education, training
courses and travels
11-12 February 2013, Tomislav Bedeković, PhD attended the 3rd regional workshop “IPA Multibeneficiary Project - Western Balkans;
support for the control/eradication of animal diseases” in Belgrade.
1-2 October 2013, Tomislav Bedeković, PhD attended the “Rabies
serology meeting” in Nancy, France.
13-14 November 2013, Tomislav Bedeković, PhD attended the 6th
EURL workshop of the EU Rabies National Reference Laboratories in Athens, Greece.

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.
scientific associate
Nina Lemo, DVM, junior researcher
Ines Ugrin, technical associate
Mirjana Frljužec, Dipl. Eng. Agriculture,
technical associate
Ivana Šimić, trainee
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Laboratory for Serological
Diagnostics of Viral Diseases (Z-III-3)
dom and has had an active role in 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.
Dr. sc. Besi Roić, dr. vet. med.,

voditeljica laboratorija
e-mail: roic@veinst.hr

L

aboratory for Serological Diagnostics of Viral Diseases, as
part of the Department for Virology of the Croatian Veterinary
Institute, is the central 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 health 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 Institute for Animal Health, Pirbright Laboratory, United King-

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 5 employees, among which one PhD in Biomedicine and Health, one senior expert associate and three technical associates.

Laboratory activities in 2013
In 2013, the Laboratory received 75,312 animal samples. The samples were tested by one or several serological methods, with total
83,590 tests.

Table 2. Total number of tested samples and total
number of tests in 2013
Tests conducted based on
Order from Ministry of Agriculture
Animal health control
Border control
Total
Annual report, 2013

Number of
samples

Number of
tests

71 815

78 293

3 336

5 099

161

198

75 312

83 590
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Table. 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)
Detection of specific antibodies for EBL virus by enzyme
immunoassay (Ab ELISA -Screening) - blood*
Detection of specific antibodies for EBL virus by enzyme
immunoassay (Ab ELISA -Confirmation) - blood*
Detection of specific antibodies for EBL
virus by enzyme immunoassay (Ab ELISA
–Screening and Confirmation) – milk
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)
Caprine arthritis encephalitis virus (CAEV)
Detection of specific antibodies for CAEV by enzyme
immunoassay (Ab ELISA -Screening)
Detection of specific antibodies for CAEV by enzyme
immunoassay (Ab ELISA -Confirmation)
Schmallenberg virus (SBV) virus (SBV)
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 and Asia1 by enzyme
immunoassay (Ab ELISA) LIQUID PHASE BLOCKING IMMUNOASSAY (LPBE)
Detection of specific antibodies for FMD serotypes O, A, C and
Asia1 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)

Table 3. Animal blood and milk serum sample
tests based on: Orders from the Ministry of
Agriculture:
Disease
Enzootic bovine leucosis (EBL)

69 273

Infectious bovine rhinotracheitis (IBR)

5 621

Aujeszky’s disease (AD)

1 905

Schmallenberg virus (SBV)

280

Blue Tongue disease (BTD)

1 203

Foot and mouth disease (FMD)
Total number of tests
Department for Virology (Z-III)

Number of tests

11
78 293

Department for Virology (Z-III)

Table 4. Animal health control
Disease

Number of tests

Porcine reproductive and respiratory syndrome (PRRS)

460

Porcine circovirus infection (PCV2)

147

Swine influenza (H1N1)

87

Porcine parvovirus (PPV)

55

Bovine parainfluenza (PI-3)

35

Bovine respiratory syncytial virus (BRSV)

30

Caprine arthritis encephalitis virus (CAEV)

4 285

Total number of tests

5 099

Table 5. Border control
Disease

Number of tests

Porcine reproductive and respiratory syndrome (PRRS)

24

Aujeszky’s disease (AD)

24

Enzootic bovine leucosis (EBL)

9

Infectious bovine rhinotracheitis (IBR)

13

Foot and mouth disease (FMD)

3

Blue Tongue disease (BTD)

125

Total number of tests

198

Development of new methods and
method validation
In 2013, the Laboratory implemented two methods for diagnostics
of foot-and-mouth disease (FMD) in its activities:
➜

Enzyme immunoassay for detection of antibodies for FMDV
type A – PrioCHECK FMDV type A

➜

Enzyme immunoassay for detection of antigens of FMDV type
Asia 1 – PrioCHECK FMDV type Asia 1

Organised by

Program title

Reagents have been purchased for AG ELISA and LPBE ELISA for
serotype SAT2 for foot-and-mouth disease diagnostics from the
Reference Laboratory - WRL/EU/OIE The Pirbright Institute, UK.
The purpose of the introduction of these methods was to improve
the quality of the analysis and test results.

Participation in inter-laboratory tests
in 2013
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, United Kingdom.
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 2013” were received
in September 2013. The results will be known in 2014. 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 immunoaasay for detection of antibodies for FMD virus type O-PrioCHECK FMDV Type O
3. Enzyme immunoaasay for detection of antibodies for FMD virus type O-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 2013.

4. Enzyme immunoaasay for detection of antibodies for FMD
virus type O-PrioCHECK FMDV Type Asia 1
5. Enzyme immunoassay for detection of antibodies for swine
vesicular disease virus PrioCHECK SVDV Ab
6. Liquid Phase Blocking Immunoassay for detection of antibodies
for FMDV (LPBE ELISA) – serotypes O, A, C and Asia 1
7. Indirect sandwich enzyme-linked immunosorbent assay for detection
of antigens of FMDV serotypes O, A, C and Asia (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. Reverse transcription polymerase chain reaction (RT-PCR) method for
determination of virus genome of swine vesicular disease
Annual report, 2013
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Enzootic bovine disease

Infectious bovine rhinotracheitis

In 2013, the Laboratory participated in the inter-laboratory test
on enzootic bovine leucosis (EBL), namely serological ELISA
method. The testing is organized by the Reference Laboratory for
Diagnostics of EBL - National Veterinary Research Institute, Pulawy, Poland. The testing has been successfully performed by both
methods (100% compliance with CRL results).

In 2013, the Laboratory expanded the area of its participation in
inter-laboratory tests regarding the diagnostics of infectious bovine rhinotracheitis (IBR) organized by OIE Reference Laboratory
Friedrich-Loeffler Institute, Institute of Diagnostic Virology, Greifswald, Insel Riems, Germany. Both tests were successful (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 2013.

Number of methods used in
the test
1. Enzyme immunoassay
for detection of
antibodies for EBL
virus Svanovir BLV
gp51-Ab, Screening
2. Enzyme immunoassay
for detection of
antibodies for EBL
virus Svanovir BLV
gp51-Ab, Confirmation

Organizator programa Naziv programa
OIE Reference
Laboratory Friedrich-Loeffler-Institute of Diagnostic
Virology Postfach
13 18 17493
Greifswald, Insel
Riems Germany

Bovine
Herpesvirus type
1 „Antibodies
investigation by
ELISA technique
gB specific
antibodies and
gE specific
antibodies“
2013.

Number of methods used in
the test
1. Enzyme immunoassay
for detection of
antibodies for infectious
bovine rhinotracheitis
(IBR) –IDEXX IBR gB
2. Enzyme immunoassay
for detection of
antibodies for infectious
bovine rhinotracheitis
(IBR)-HerdChek
Anti-IBR gE (IDEXX)

Aujeszky’s disease
In 2013, the Laboratory participated in inter-laboratory testing for
Aujeszky’s disease organized by OIE Reference Laboratory for
Aujeszky’s disease Anses Laboratory Ploufragan, France. The test
results will be known in 2014.

Organised by

Program title

OIE Reference
Laboratory and
National Reference
Laboratory for
Aujeszky’s disease;
Anses Laboratory
Ploufragan, France

Ring Trial
Aujeszky’s
Disease
„Antibodies
investigation
by ELISA
technique“
2013.

Number of methods used in
the test
1. Enzyme immunoessay
for detection of
antibodies for Aujeszky’s
disease virus HerdCHEK
Anti-PRV gB IDEXX
2. Enzyme immunoessay
for detection of
antibodies for Aujeszky’s
disease virus HerdCHEK
Anti-PRV gpI Test IDEXX

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-III-3SOP 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)
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.

Training of experts of diagnostic
laboratories of the CVI branches
The Laboratory organizes training courses and/or national tests for
the CVI branches.
In 2013, the inter-laboratory testing in introduction of serological
diagnostics of foot and mouth disease by enzyme immunoassay
for NS proteins of FMD virus was started for the employees of the
Vinkovci Branch Institute – Laboratory for Diagnostics.
In December 2013, training was organized for employees of the
Branch Veterinary Institutes Vinkovci and Križevci regarding the
diagnostics of Aujeszky’s disease (enzyme immunoassay for detection of antibodies for glycoprotein gpI of Aujeszky’s disease virus).
Theoretical and practical training with an assessment of knowledge was conducted.
Department for Virology (Z-III)

Department for Virology (Z-III)

Participation in congresses and
personnel education
Besi Roić
–– “Combined annual meeting of EU National Swine vesicular disease (SVD) and Foot-and mouth disease laboratories for 2012”, Woking, Pirbright, United Kingdom, 21-22
May 2013;
–– 11th Symposium “Health care, selection and reproduction
of swine with international participation” Srebrno jezero,
Veliko Gradište, Republic of Serbia, 31 May -2 June 2013.
Lecture under the title: “Current study of porcine circovirus type 2 in Croatian pig populations”;
–– “5th European Congress of Virology”, Lyon, France, 11-14
September 2013. Poster presentation under the title “Serological surveillance for selected viral agents in Roe deer
(Capreolus Capreolus) and Red deer (Cervus Elaphus) in
Croatia”

Andreja Jungić
–– “Combined annual meeting of EU National Swine vesicular disease (SVD) and Foot-and mouth disease laboratories for 2012”,Woking, Pirbright, United Kingdom, 21-22 May
2013;

Laboratory employees:
Besi Roić, PhD, DVM, Laboratory Manager
Andreja Jungić, DVM, senior expert associate,
Deputy Manager
Anđelka Borošak, independent technical associate

–– 11th Symposium “Health care, selection and reproduction
of swine with international participation” Srebrno jezero,
Veliko Gradište, Republic of Serbia, 31 May -2 June 2013.
–– 31st World Veterinary Congress, Prague, Czech Republic,
17-20 September 2013. Poster presentation under the title:
“Schmallenberg virus infection in cattle in Croatia” (Jungić et al.)

Ada Mikulec, technical associate
Ivana Pišćak, technical associate
Viktorija Mačković, DVM, trainee without employment contract,
on one-year basis
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Department for
Pathological
Morphology
(Z-IV)
By organisation, the Department is divided into three
Laboratories. The foregoing diagnostic procedures
and tests in the laboratories are conducted by their
experts, including 8 PhDs, 1 doctor of veterinary
medicine and 5 technical associates.

The laboratories of the Department for Pathological Morphology
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 procedures and methods. In additional to the diagnostic services, the Department also conducts the research, mostly related to routine diagnostics but also through target
research in the field of animals of wild game and aquatic animals.

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

Laboratory for Transmissive Spongiform
Encephalopathy and Ruminant Pathology (Z-IV-2)
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 histological pathological tests and the results
of sample testing in the specialised laboratories of the Croatian
Veterinary Institute.
Department for Pathological Morphology (Z-IV)

Dražen Oraić, PhD, DVM,

Department Head
e-mail: oraic@veinst.hr

Laboratory for Fish Pathology (Z-IV-3)
Laboratory is the National Reference Laboratory for diseases
of aquatic animals. Pathological anatomical tests and results of
parasitological, bacteriological and virological tests, by use of accredited and other methods, and the results of tests at the other
laboratories of the Croatian Veterinary institute, the diagnostics
is conducted aimed to determine the health status and to provide
recommendations and measures for disease control for the requirements 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 set forth by the Ministry of
Agriculture, Fisheries and Rural Development 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 have been subject to and successfully passed the annual inter-laboratory
proficiency tests of 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 lead 2 research projects of the Ministry of
Science, Technology and Sports and the research projects are
also conducted on the outbreak and agents of diseases 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.
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Department for Pathological Morphology (Z-IV)

Laboratory for General
Pathology (Z-IV-1)
of swine, 13.5% were domestic carnivores, and 1.2% other animal
species.
Histological pathological tests were done on 145 tissue samples
from 57 various domestic animals and wild game. The immunohistochemical test was used on 369 swine tissue samples for diagnostics of post-weaning multi-systemic wasting syndrome in
swine, porcine reproduction and respiratory syndrome, mycoplasma pneumonia, proliferative enteropathy, Aujeszky’s disease and
swine influenza.
In situ hybridisation tests for detection of SCV2, porcine parvovirus 4 and porcine hokovirus were conducted on 139 swine tissue
samples. In situ PCR was used for testing of 68 swine tissue samples on SCV2, PRRSV and torque teno sus virus 2.

Table 1. Number of samples tested at the Laboratory in 2013
Zoran Lipej, PhD, DVM,

ANIMAL TYPE

Laboratory Manager

Pig

e-mail: lipej@veinst.hr

Horse

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 the 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.
In 2013, pathological morphological diagnostics at the Laboratory
was conducted by three of our employees: Zoran Lipej, PhD 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 services of 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 conducted by Mario
Maršić, technical associate.

Laboratory activities in 2013
In 2013, the Laboratory tested total 4,028 carcasses and organs of
22 various animal species. Out of the total number of tested samples, 82.2% were wild mammals, 3.0% were carcasses and organs

CARCASSES

ORGANS

TOTAL

116

5

121

12

Wild boar

3

Rabbit

2

12
1

4
2

Dog

257

18

275

Cat

267

2

269

Hare

3

Fox

3 113

3
51

3 164

Badger

8

8

Marten

118

118

8

8

Jackal
Polecat

1

1

Mouse

14

14

Rat

13

13

Squirrel

1

1

Hamster

1

1

Guinea pig

3

3

Hawk

1

1

Hen

5

5

Wild cat

2

2

Wild rabbit

2

2

Otter

1

1

TOTAL

3 951
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Table 4. Number of tests by hybridisation IN SITU
Disease
Post-weaning multi-systemic
wasting syndrome

Genome test Number of
tests
ssDNA PCV2

68

Porcine parvovirus 4

PPV4

5

Porcine hokovirus

PHoV

5

PRRSV

61

Porcine reproductive and
respiratory syndrome
TOTAL

139

Table 5. Number of IN SITU PCR tests
Method

NUMBER OF
TESTS

Post-weaning multi-systemic
wasting syndrome

In situ PCR

6

Post-weaning multi-systemic
wasting syndrome

PCR-ISH

20

In situ PCR

6

Disease

Table 2. Total number of histological pathological
tests in 2013
ANIMAL
TYPE

NUMBER OF NUMBER NUMBER NUMBER OF
H&E PAS BB
ANIMALS OF TISSUES OF BLOCKS SECTIONS

Cow
Pig

2

8

9

39

86

498

13

9

Rodanin
4

Torque teno sus virus 2

610 125

Dog

8

20

25

29

25

Cat

2

9

11

11

11

Horse

3

15

29

45

29 16

Poultry

1

2

30

8

8

Wolf

1

2

2

2

2

Lion

1

3

4

4

4

Total

57

145

608

Porcine reproductive and
respiratory syndrome

4

722 213 16

PCR-ISH

6

In situ RT PCR

30

TOTAL

4

4

Table 3. Number of tests by immunological histochemical method in 2013
Disease

Torque teno sus virus 2

68

Development of new diagnostic
methods
In 2013, the diagnostics of porcine virus agents was improved by
adoption of two new specific and very sensitive molecular diagnostic methods: direct and indirect in situ PCR and in situ RT
PCR. The training for the methods was conducted by Dinko Novosel, PhD at the Research Centre CINVESTAV in Mexico within the
COST Project, the funds of which were also used for the purchase
of equipment (thermal cycler for in situ PCR).

Antibody specific
feature

Number
of tests

Post-weaning multi-systemic
wasting syndrome

PCV2 ORF 2

41

Scientific research and cooperation

Swine influenza

H1N1/H3N2

18

Porcine reproductive and
respiratory syndrome

PRRSV ORF 7

251

Project funded by the Ministry of Science,
Education and Sports

Mycoplasma pneumonia

Mycoplasma
hyopneumoniae

18

Proliferative enteropathy

Lawsonia
intracellularis

16

Classical swine fever

CSF

5

Aujeszky’s disease

gpE

20

TOTAL

Department for Pathological Morphology (Z-IV)

369

➜

“Research of swine diseases caused by porcine circovirus type
2” – by Zoran Lipej, PhD

International cooperation
➜

EuroPRRSnet - COST project FA0902 “Understanding and
combating porcine reproductive and respiratory syndrome” Zoran Lipej, PhD and Dinko Novosel, PhD.

Department for Pathological Morphology (Z-IV)

Education and participation
in research and professional
conferences
➜

➜

21-23 February 2013, Zoran Lipej, PhD attended the international scientific conference “Suvaxyin PCV” in Ptuj, Slovenia,
where he held a lecture under the title “PCV situation in Croatia”.

hod for detection of porcine reproductive and respiratory syndrome virus.
➜

15-24 April 2013, Dinko Novosel, PhD attended CINVESTAV in
Mexico with the aim of development of in situ RT PCR met-

Laboratory employees:
Zoran Lipej, PhD, DVM, Laboratory Manager
Danko Dežđek, PhD, DVM, senior scientific associate
Dinko Novosel, PhD, DVM, scientific associate

14-20 October 2013, Dinko Novosel, PhD visited Heraklion,
Greece, where he took part as a moderator and lecturer in the
“PRRS Control and diagnostics” conference within the COST
Project FA0902 “Understanding and combating porcine reproductive and respiratory syndrome”.

Jerneja Pauković, technical associate
Mario Maršić, technical associate
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Laboratory for Ruminant Pathology
and Transmissive Spongiform
Encephalopathy (Z-IV-2)
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 and 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 funding issued by the Ministry of Agriculture for the
current year. For 2013, the Decree set out the compulsory testing
of bovine brain samples older than 30 months subject to regular
slaughtering and brain samples of deceased cows older than 30
months. Also, the compulsory testing is ordered of sheep and goats
older than 18 months subject to regular slaughtering or in case of
death for any reason. The Laboratory uses Prionics®Check PRIOSTRIP and IDEXX HerdCheck as routine diagnostic methods, and
Prionics®Check WESTERN is used as confirmative method. In the
diagnostics of scrapie in sheep, IDEXX HerdCheck is used as the
diagnostic method.
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, the 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.
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.

Department for Pathological Morphology (Z-IV)

Laboratory activities in 2013
In 2013, the Laboratory tested 37,916 samples of brain tissue of
domestic and wild ruminants on bovine spongiform encephalopathy (BSE) and scrapie in sheep. Out of that, 28,866 bovine samples

Table 1. Number of samples tested on BSE by animal species and type of slaughtering of cows in
2013
Animal

Type of slaughtering
Older than 30 months
Sick

Cow

Forced slaughtering
Euthanized
Deceased
Total

Sheep

Number of analyses
28 866
2
1 146
6
6 551
36 571
1 118

Goat

227

Total

1 345

Department for Pathological Morphology (Z-IV)

were older than 30 months, in regular slaughtering, according to
the Program for Testing on Bovine Spongiform Encephalopathy.
There were 6,551 were deceased, 2 sick in herd renewal and 1,146
forcedly slaughtered cows. We also tested 6 samples of brain tissue of euthanized cows. There were 1,118 brain samples of sheep
and 227 brain samples of goats tested on scrapie.

Table 2. Number of carcasses and organs tested
at the Pathology of Ruminants in 2013
Carcasses

Organs

Cow

Animal

101

7

Aborted cow foetus

117

0

Goat

9

8

Aborted goat foetus

25

0

Sheep

29

113

Aborted sheep foetus

23

0

Deer

8

7

Roe

34

0

Antelope

0

1

Sea turtle

0

1

346

137

Total

Participation in inter-laboratory tests
Our inter-laboratory testing and purchase of reference materials
were conducted in 2013 in cooperation with NeuroCenter, University of Bern, Bern, Switzerland and EURL Animal Health Veterinary Laboratory Agency, Weybridge, UK. The samples were tested
by Prionics Check WESTERN, Prionics Check PrioSTRIP and
IDEXX HerdCheck methods and with confirmatory immunohistochemical method.

Accreditation
Development of new methods and
validation of methods
In 2013, the Laboratory equipped the premises for the implementation of the confirmative immunohistochemical method for determination of pathogenic prion in brain tissue and validated the
method. The method for determination of bovine spongiform encephalopathy and scrapie in sheep by IDEXX HerdCheck, which
was accredited in May 2013, has also been validated. In 2013, the
Laboratory developed the genotyping of sheep.

The Laboratory was two 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, and the last
one is also accredited for diagnostics of scrapie in sheep. In 2013,
the inter-laboratory testing was conducted on the confirmatory immunohistochemical method for BSE and scrapie in sheep and the
method will be accredited in 2014.

Annual report, 2013

CROATIAN VETERINARY INSTITUTE

79

80

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

Education and travels
In 2013, our employee Karmen Branović Čakanić, scientific associate, successfully attended the training in sheep genotyping at the
Faculty of Veterinary Medicine in Ljubljana, Republic of Slovenia.

in the implementation of the confirmatory immunohistochemical
method at the Faculty of Veterinary Medicine in Ljubljana, Republic of Slovenia.

Our employee Dunja Grabarević, DVM, junior researcher, attended
the professional and doctoral course of studies at the Faculty of
Veterinary Medicine of the University of Zagreb and the training

In the course of 2013, our technical associate Mihaela Stuparić
Komušar successfully attended the training in the implementation
of the confirmatory immunohistochemical method at the Faculty
of Veterinary Medicine in Ljubljana, Republic of Slovenia.

Laboratory employees:
Branko Šoštarić, PhD, DVM, Laboratory Manager
Karmen Branović Čakanić, PhD, Dipl.Eng., scientific associate
Željko Mihaljević, PhD, DVM, scientific associate
Department for Pathological Morphology (Z-IV)

Dunja Grabarević, DVM, junior researcher
Mihaela Stuparić Komušar, technical associate
Angela Bradarić, technical associate

Department for Pathological Morphology (Z-IV)

Laboratory for Fish Pathology
(Z-IV-3)
Our fields of activity include:

Dražen Oraić, PhD, DVM,

➜

Diagnostics of viral fish diseases and parasitic diseases of
shellfish as set out by the Act on Veterinary Services (Official
Journal NN 41/2007), 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 disease;

➜

Introduction of new diagnostic methods, and their constant
improvement and harmonization in accordance with the applicable standards set out by the European laws and recommendations of the International Aquatic Animal Health Code of
OIE;

Laboratory Manager
e-mail: oraic@veinst.hr

L

aboratory for Fish Pathology is a 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 that
Ordinance, the Laboratory is appointed the National Reference Laboratory for Diseases of Aquatic Animals. The diagnostics is based
on implementation of morphological, 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 in cooperation with the
Laboratory for Bacterial Zoonozes and Molecular Diagnostics of
Bacterial Diseases (Z-II-1). In the last year, for the requirements of
our research we started the implementation of enzyme immunoassay for quantification of IgM in fish serum in cooperation with the
Laboratory for Analytical Chemistry (Z-I-4).
Annual report, 2013
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Participation in the annual inter-laboratory testing of viral disease diagnostics in fish, organized by EURL for Fish Diseases
VET-DTU, Aarhus, 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 of
the Ministry of Agriculture in the 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, in cooperation 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.

Laboratory activities in 2013
In the performance of the foregoing activities, the Laboratory for
Fish Pathology has been applying the following diagnostic methods:
➜

Autopsy and basic parasitological testing;

➜

Basic bacteriological testing on culture media, creation of
antibiograms and determination of minimum inhibitory concentrations (MIC) as well as identification of isolated bacteria
in cooperation with Laboratory for General Bacteriology and
Mycology;

➜

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

➜

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 imunoperoxidase test (IP) while koi herpes virus (KHV), epizootic
hematopoietic necrosis virus (EHNV) and infectious salmon
anaemia virus (ISAV) are identified by molecular methods in

Department for Pathological Morphology (Z-IV)

cooperation with Laboratory for Diagnostics of Classical Swine Fever, Molecular Virology and Genetics (Z-III-1);
➜

Endoparasitic 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 section;

➜

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 the bacterial agents
of fish diseases, in cooperation with the Laboratory for Bacterial Zoonozes and Molecular Diagnostics of Bacterial Diseases.

Samples and tests
In 2013, the Laboratory received 5,245 aggregate samples of fish
and shellfish, out of which there were 3,488 freshwater fish samples, 82 seafish samples and 1,190 shellfish. The samples were subject to 679 virological tests on cell cultures, 353 virus identifications by the foregoing methods. Out of 82 seafish samples, basic
bacteriological tests were done on 78 samples. On 1,190 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.

Figure 1. Samples received in 2013
Shellfish
Seafish
Other
freshwater
fish
Brown trout

Carp

Rainbow trout

Department for Pathological Morphology (Z-IV)

Figure 2. Number and type of tests conducted on samples received in 2013

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 ostreae of the European flat oyster (Ostrea edulis)
by molecular methods, organized by the EU Reference Laboratory, IFREMER, La Tremblade, France.
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354
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200

Other cell cultures
(CCB and SSN1)

Number of tests

1200

➜

Accreditation
In compliance with the quality requirements of standard HRN EN
ISO/IEC 17025, the Laboratory has accredited the following methods in the field of diagnostics of viral fish diseases:
1. Virological fish test on cell cultures EPC and BF-2

Among the received samples, 4,379 are in the group of those ordered in the Decree. The group includes all shellfish samples received, while other samples are aggregate samples of various fish
sent for determination of causes of mortality or for diagnosis and
recommendation for treatment.

Development of new methods
In the preceding year, the Laboratory improved the bacteriological
identification methods of bacterial disease agents in fish:
➜

started the implementation of API 20E method for identification of Gram negative bacterial disease agents in fish;

➜

ETEST method was introduced for determination of minimum
inhibitory concentrations of antimicrobial agents for isolated
bacterial disease agents in fish.

2. Identification of viral hemoragic septichemia virus by enzyme
immunoassay (ELISA)
3. Identification of infectious hematopoietic necrosis (IHNV)
by enzyme immunoassay (ELISA).

Education and participation
in resarch and professional
conferences
➜

Annual Conference of National Reference Laboratories for viral fish diseases, called and organized by EURL for viral fish
diseases, Copenhagen, May 2013;

➜

Annual Conference of NRLs for crustacean diseases and workshop on the topic „Crayfish fever“, called and organized by
EURL for crustacean diseases, Tampere, Finland, August 2013;

➜

16th International Conference “Fish and Shellfish Diseases”
organized by the European Association of Fish Pathologists
(EAFP), 2-5 September 2013, Tampere, Finland;

➜

1st Regional Workshop “Improvement of National and Regional
System of Control and Supervision of Aquatic Animal Disea-

Participation in inter-laboratory tests
In 2013, the Laboratory participated in the testing of proficency
in:
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ses and Their Reporting” organized within FAO TCP/RER/3402
Project “Assistance to Western Balkan Countries for Improving Compliance to International Standards on Aquatic Animal
Health”, 15-19 July 2013, Belgrade, Serbia;
➜

➜

➜

2nd Regional Workshop: “Improvement of Capacities for Diagnostics of Fish and Shellfish Disease” 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 2013, Banja Luka, Bosnia and Herzegovina;
Workshop on implementation of immunoprophylaxis in mariculture organized by Mariculture Cluster, 26 November 2013,
Split;
Meetings of fishermen of Agriculture PP Orahovica 2013, 6 December 2013, Orahovica.

Participation in field research
Within the cooperation with the Mariculture Cluster – Group of
White Fish Farmers, the research of non-specific and specific immunoprophylaxis of the sea bass was started. A field pilot study of
the effect of the beta glucans (immunomodulators) and of mannan
oligosaccharides (prebiotics) on the growth and survival of the sea
bass and a trial vaccination of young sea bass against vibriosis and
pasteurellosis in fish farming cages.
Based on the results of the pilot project on the farm, in cooperation with the Institute for Oceanography and Fisheries, we conducted laboratory tests to study the modulation of the immunity
system of the sea bass by the same non-specific immunomodulators in laboratory conditions.

Laboratory employees:
Dražen Oraić, PhD, DVM,
Laboratory Manager
Snježana Zrnčić, PhD, DVM,
senior scientific associate
Marija Pajdaković,
technical associate
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Scientific research activities
Projects funded by the Ministry of Science,
Education and Sports:
➜

Molecular epizootiology of significant bacterial zoonozes –by
Željko Cvetnić, PhD, CVI

➜

Dynamics and Pathology of Parasitofauna in Sea Fish Farming
System – by Ivona Mladineo, PhD, IOR

Other projects:
➜

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

In the preceding year, our employees took part in the review of papers for scientific journals: Snježana Zrnčić, PhD reviewed papers
for international journals Aquaculture, CBM-Cahiers de Biologie
Marine, Annales de Limnologie - International Journal of Limnology, International Journal of Environmental Health Research
and Environmental Science and Pollution Research.

Cooperation with other institutions
➜

Institute for Oceanography and Fisheries in Split

➜

Mariculture Cluster – Group of White Fish Farmers

➜

Zoology Department of the Faculty of Natural Science and
Mathematics 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”

General Department (Z-VI)

General
Department
(Z-VI)
The structure of the Croatian Veterinary Institute
requires certain services that are jointly referred to as
the General Department and which are of significant
importance for regular daily functioning of the
Institute.
General Department consists of the following:
Accounting
Procurement
Sample Receipt and Control Office
➜ IT Office.
➜

Dražen Štefanović, LL.B.,

Department Head
e-mail: stefanov@veinst.hr

I

n the segment of legal and administrative operations, the General Department keeps records of all employees of the Institute,
including its branch offices, and is in charge of all industrial
relations, employment benefits based on the Labour Act, Collective Agreements and the Internal Rules of the Institute, as well as
the healthcare of the Institute employees. A significant part of our
daily operations refers to a wide scope of the accounting and bookkeeping as well as legal services.
General Department is in charge also of the implementation of the
Act on Public Procurement. By preparation and implementation of
public procurement processes, the General Department actively
participated in the purchase of an entire array of laboratory equipment, diagnostic and analytical tests, chemicals, laboratory and
office supplies, and other goods required for the regular operations of the Institute.
In compliance with the Act on Public Procurement, enabling the
transparency of all procedures started by the Institute as the contracting authority, all public procurement procedures have been
successfully completed in form of contracts, which led to the performance of works as well as deliveries and installation of laboratory equipment and other goods, which are continuously purchased for regular operations of the Institute.
The Sample Receipt and Control Office is a segment of the General Department that is indispensable for the entire Institute, as it
records each received sample and forwards it to the appropriate
laboratory, with the use of Vetlab software.
Croatian Veterinary Institute, through its IT Office, is constantly
monitoring the recent IT developments and the options for their
implementation at the Institute, particularly when it comes to data
protection.

➜

➜

In April 2013, we hired a new trainee with a Master of Laws degree.
Also, in April 2013, a new employee with a diploma in Economics
joined our Accounting Office.
In July 2013, a doctor of veterinary medicine was hired with the
aim of establishing an Animal Welfare Office. In six months of
work, a framework operating strategy of the Animal Welfare Office
was prepared and drafted for the period 2013-2015, based on which
the further development of the Office was planned. Also, the first
meeting for animal welfare coordination in Croatia was held, with
our partners from the Directorate of Veterinary Services, Faculty
of Veterinary Medicine University of Zagreb and the Royal Society
for the Prevention of Cruelty to Animals (RSPCA) from the UK and
an application was made for OIE twinning project in partnership
with Instituto Zooprofilattico Abruzzo e Molise “G. Caporale” of
Teramo. The preliminary application was assessed positively. With
the project, the Office would be a candidate for OIE Collaborative
Centre for Animal Welfare for the entire region.
Also, the Office was involved in the operations of the consulting committee of FP7 projects AWARE and EuWelNet, aimed to
networking of scientists and professionals in the animal welfare
area, and determine the guidelines of the future EU network for
animal welfare.
In addition, the Office attended “The Welfare of Dogs and Cats
in the EU – Building a Europe that cares for companion animals”
and the regular annual meeting of the Scientific Network for Risk
Assessment in Animal Health and Welfare of the EU Agency for
Food Safety.
At the proposal of the Croatian Food Agency (CFA), Tomislav
Mikuš, DVM, was appointed into the Scientific Network for Risk
Assessment in Animal Health and Welfare) of the European Food
Safety Agency (EFSA).
Annual report, 2013
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General Department employees:
Dražen Štefanović, LL.B., Head Department
Sanja Gmaz, Dipl.Oecc., senior expert adviser
Tihana Bašić, LL.M, expert associate – trainee
Ivana Tunić, Dipl.Oecc., Office Manager
Tomislav Mikuš, DVM, expert associate
Antun Osvaldić, Dipl. Oecc., Accounting Manager
Mariza Kurelja, Dipl. Oecc., plan and analysis officer
Ljiljana Kralj, accounting officer
Mira Rogina, accounting officer
Ivana Nestić, accounting officer

Zlata Glogovšek, administration officer
Patricija Zamberlin, administration officer
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 officer
Mira Pejak, administration officer
Dubravka Matušin, administration officer
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

CROATIAN VETERINARY INSTITUTE

87

88

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

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

with other scientific institutions. Thus, in 2013 there were 25 employees (7 PhD, 1 MSc, 1 MSpec, 3 university degree employees,
11 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 industry, thus keeping close contacts with poultry farmers. Such relation is reflected in the organisation of a traditional
biannual scientific and professional symposium 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 employees and cooperation

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 industry 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
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Laboratory for Animal Feed
Analysis (C-1)
Laboratory activities in 2013
In the course of 2013, the number of samples and chemical analyses was reduced in comparison with 2012 by approximately 1520%. A logical question is why this is happening. Through discussions with our customers and other producers, we have come to
the conclusion that the reason is of financial nature. In fact, the
farming of animals in 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 admixtures and raw materials at the laboratory. The situation would probably be even worse
had the number of received samples depended only of the manufacturer’s 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.
Milivoj Mikec, PhD, DVM,

Laboratory Manager
e-mail: m_mikec@veinst.hr

Table 1. Type and number of chemical analyses in 2013
Sample type

T

he Laboratory activities include numerous 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 and they also introduce new analytical methods and the
most recent 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.

Type of analysis
Number of samples
Chemical composition
analysis

Animal
Raw
feed materials

Other

TOTAL

534

184

133

851

2 331

256

352

2 939

Coccidiostatics

0

0

0

0

Residues

0

0

0

0

2 331

256

352

2 939

Total analyses

*Other: Animal feed admixtures and premixes
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which will make possible the introduction of new methods and
more precise and faster operation.

Table 2. Type and number of microbiological
and mycotoxicological analyses in 2013

Bacteriological analyses
Mycological analyses
Mycotoxins
Ionophore-coccidiostats
Other
Total analyses

Animal
feed

Raw ma
terials

Other

Total

374

146

54

574

65

17

9

91

104

9

31

144

33

0

12

45

1

1

5

7

512

156

102

770

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

In addition to their routine analytical services, the Laboratory experts were also active in research, development and comparison of
new methods, implementation of quality system and resolution of
problems in the practical production process.

Development of new methods
The Laboratory regularly improves its operations by testing and
introduction of new methods. In the preceding year, methods were
introduced for determination of the quantity of vitamins by high
performance liquid chromatography and their validation by various matrices is in progress. In addition, the method for determination of aflatoxins in food has been validated and accredited.

Purchase of new equipment
In the preceding year, a high performance liquid chromatograph
(HPLC) with a post-column derivatization unit was purchased,
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Inter-laboratory proficiency testing
In the course of 2013, 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 admixtures. 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 recent years, the Laboratory accredited the following methods in the field of testing the food and animal feed:
1. Determination of fat content in animal feed (HRN ISO
6492:2001)
2. Horizontal method for detection of Salmonella spp. (HRN EN
ISO 6579:2003, HRN EN ISO 6579:2003/Corr.1:2008)
3. Horizontal method for detection of Escherichia coli O157
(HRN EN ISO 16654:2003)
4. Determination of deoxynivalenol (SOP C-1-M-07)
5. Determination of T-2/HT-2 toxin (SOP C-1-M-19)
In 2013, the Laboratory accredited the method for determination
of aflatoxin in food and animal feed (SOP C-1-M-06). In the course
of audit by the Croatian Accreditation Agency, the auditors tested
the Laboratory compliance with regard to requirements of the current version of HRN EN ISO/IEC 17025 standard and concluded
that the Laboratory conducts all the required procedures and possesses the appropriate well organized documents thereof.
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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:
➜

On 13 March 2013, Marija Berendika, Univ.Spec.Techn.Aliment
and Marijana Sokolović, PhD, DVM, attended a training seminar Alltech European Lecture Tour 2013 – Stay Curious in
Zagreb organized by Alltech Biotehnologija d.o.o. Zagreb and
Alltech Inc.;

➜

Milivoj Mikec, PhD, DVM; Tihomir Zglavnik, DVM; Marija Berendika, Univ.Spec.Techn.Aliment and Marijana Sokolović,
PhD, DVM took an active role in the scientific and professional
symposium with international participation “Days of Poultry
Science 2013” in Šibenik, 15-18 May 2013;

➜

On 5 June 2013, Marija Berendika, Univ.Spec.Techn.Aliment
and Marijana Sokolović, PhD, DVM, attended the seminar “Research Cooperation Between the European Commission’s Joint Research Centre and Croatia” in Zagreb organized by the
European Commission;

➜

On 25 September 2013, Tihomir Zglavnik, DVM; Marija Berendika, Univ.Spec.Techn.Aliment and Marijana Sokolović, PhD,
DVM attended the symposium “Brucellosis in Croatia and
neighbouring countries” held at the palace of the Croatian
Academy of Science and Arts in Zagreb, organized jointly by
the Committee for Animal and Comparative Pathology, Department of Medical Sciences of the Croatian Academy of Science
and Arts and the Croatian Veterinary Institute Zagreb;

➜

On 25 September 2013, Marija Berendika, Univ.Spec.Techn.
Aliment and Marijana Sokolović, PhD, DVM, attended the seminar “Proficiency testing – Welcome to the EU” in Zagreb,
organized by LGC Standards company;

➜

On 9 October 2013, Marija Berendika, Univ.Spec.Techn.Aliment and Marijana Sokolović, PhD, DVM attended the seminar
“Mass Spectrometry Seminar – ultimate tool for food safety
and environmental applications” organized by Alphachrom
d.o.o. and Agilent Technologies;

➜

Tihomir Zglavnik, DVM, actively participated in the scientific
and professional conference with international participation
“Days of Veterinary Science 2013” held on 9-12 October in
Opatija.

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 trichothecenes (mycotoxins) and with SSI
Diagnostica and WHO Collaborating Centre for Reference and Re-
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search on Escherichia and Klebsiella from Hillerød, Denmark, in
the field of molecular typing of verotoxigenic E. coli strain.

International cooperation
In the preceding year, the Laboratory cooperated with the institutions abroad including:
➜

Aristotle University of Thessaloniki, Department of Chemistry,
Laboratory of Analytical Chemistry, Greece;

➜

Instituto Superiore di Sanita, Department of Veterinary Public
Health and Food Safety, Unit of Foodborne Zoonoses and Veterinary Epidemiology in Roma, Italy;

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

Ludwig-Maximilians-Universität (LMU) Munich, Faculty of Veterinary Sciences, Chair of Food Safety, Germany;

➜

SSI Diagnostica and WHO Collaborating Centre for Reference
and Research on Escherichia and Klebsiella, Hillerød, Denmark;

➜

Veterinarska fakulteta, Inštitut za mikrobiologijo in parazitologijo, Slovenia.

Marija Berendika, Univ.Spec.Techn.Aliment, expert associate
Vesna Flajpan, technical associate
Ljerka Gregurić, technical associate
Marijana Jurić, technical associate

Branch – Centre for Poultry Science

Laboratory for Bacteriology
(C-2)

Borka Šimpraga, PhD, DVM,

Laboratory Manager
e-mail: b_simpraga@veinst.hr

T

he Laboratory for Bacteriology provides the services of diagnostics of major 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. 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 2013, 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. MoA appointed the Laboratory for Bacteriology the National Reference Laboratory for Salmonella and Campylobacter in Poultry.
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Laboratory activities in 2013

Inter-laboratory proficiency testing

Out of total number of tested samples (14 908) in 2013 (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 470 positive
samples. Out of that, there were 129 isolates of Salmonella spp.,
19 isolates of Clostridium spp., 15 isolates of Staphylococcus spp.,
99 isolates of E. coli and 173 isolates of Campylobacter spp. In 23
tested samples, pathogenic moulds and yeasts were determined.

In 2013, 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.
The results of the inter-laboratory proficiency tests were good.

Table 1. Total number of samples tested at Laboratory for Bacteriology in 2013
2013
Sample type
Faeces/Overboots
Organs
B. eggs/Eggshells

Tests

Number
of
samples
12 123

Bacteriological
SAL

CL

PAS

STA

41

28

EC

PSA

155

155

155

16

16

16

344

344

1 324

1 324

C. eggs

235

235

166

396

396

268

45

45

15

15

Dust from farming facilities
Appendices
Water
Total

ENT.

AEB

CAMP

Mycolo
gical

12 123

Swabs
Cloaca swabs

LIS

166

30

166
268

166
268

166

268

268

736

736

34

34

14 908

14 516

41

28

605

166

34

34

605

605

34
268

200

736

464

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

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.

Personnel education, training
courses, lectures and travels
➜

Radmila Raguž-Đurić, Borka Šimpraga, Sokolović Marijana,
Balenović Mirta, Marija Berendika: 5 June 2013 - Conference:
“Scientific cooperation between JOINT Research Centre of the
European Union and Croatia”. At the conference, there were
lectures on the topics of method of operation of the Research
Centre and its cooperation with the EU member states, the priorities of Croatia in the field of science and innovations, the cooperation between Croatia and the Research Centre, energy and
environment, and the topic of food and consumer protection;
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➜

Marijana Sokolović, Borka Šimpraga, Marija Berendika, Fani
Krstulović: 26 September 2013: Workshop: “Inter-laboratory
proficiency testing”. The workshop included the lectures on
the topics of inter-laboratory proficiency tests organized by
LGC Standards, the activities of the Croatian Accreditation
Agency and their policy of conducting inter-laboratory proficiency tests, the need of the Laboratory participation in interlaboratory proficiency tests and the success of Croatian laboratories in such tests;

Branch – Centre for Poultry Science

➜

Krunoslav Rajaković: 10-12 December 2013 – Training at the
SGS CTS Laboratory for analysis of food, drinking water and
products of general use, accredited according to HRN EN ISO/
IEC 17025 standard;

➜

Fani Krstulović: 17-19 December 2013 – Training at the SGS
CTS Laboratory for analysis of food, drinking water and products of general use, accredited according to HRN EN ISO/IEC
17025 standard.

Research conferences
Borka Šimpraga, PhD and Fani Krstulović, MSc attended the 10th
Symposium “Days of Poultry Science” 2013 with international participation held in Šibenik, 15-18 May 2013.

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 in
Roma, Italy, managed by Prof. Alfredo Caprioli, PhD and with similar laboratories and institutes within Croatian scientific research
institutions.

Scientific research activities
Projects funded by the Ministry of Science, Education and Sports:
➜

“Antimicrobial resistance of bacteria significant in the veterinary medicine” by Boris Habrun, PhD

➜

“Mutagens and antimutagens in ecogenetic research” by Prof.
Vera Garaj-Vrhovac, PhD

Laboratory employees
Borka Šimpraga, PhD, DVM, senior scientific associate, Laboratory Manager
Fani Krstulović, MSpec, DVM, senior expert associate
Krunoslav Rajaković, Bacc.Ing.Agr., technical associate
Aleksandar Hađina, technical associate
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Laboratory for Pathology
(C-3)
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 photodocumented. 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.
Marina Tišljar, PhD, DVM,

Laboratory Manager
e-mail: m_tisljar@veinst.hr

T

he Laboratory for Pathology conducts 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 researchers (poultry
or fowl kept for experiments), tested during field visits and as part

Branch – Centre for Poultry Science

Laboratory activities in 2013
In 2013, the Laboratory tested total 733 carcasses of domestic poultry (including poultry held for experiments), wildfowl,
decorative birds and other types and categories of birds. Out of
that, in 95.22% of cases, the pathological-morphological test included various production and age categories of domestic poultry from both intensive and extensive farming (broiler chickens, lightweight and heavyweight hybrid layer hens, turkeys,
ducks and geese, 48.29% - Table 1-5; and experimental fowl,
40.79%). In 4.77% cases, the tests were conducted on wildfowl
and decorative birds (pets) and other types and categories of
fowl (poultry). A pathological anatomical test of broiler chickens
(231 or 31.51% of the total number of autopsied animals) detected
runting and stunting syndrome in the majority of cases, followed
by a secondary bacterial infection and/or parasite invasion (Table
1 – 45; 19.48%). Aspergillosis (12.98%) was second most frequent
disease caused mostly by microorganisms, and also the most fre-
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Table 1. Diseases in broiler chickens, heavyweight
and lightweight hybrid layer hens, caused mostly
by microorganisms

Omphalitis; infected /
undeveloped yolk sac

and lightweight hybrid layer hens, caused mostly
by errors in nutrition and breeding technology

Broiler
Heavyweight
Lightweight
chickens hybrid layer hens hybrid layer hens

Diseases
Sepsis (E. coli., Staph.
sp., Pasteurella sp., etc.)

Table 2. Diseases of broiler chickens, heavyweight

No.

%

No.

%

15

6.49

16

26.66

21

No.

%

9.09

Heavyweight
Broiler
hybrid layer
chickens
hens

Diseases
NO.

15

2.16
0.86

23.80

1

1.66

2

0.86

3

4.99

26 11.25

3

4.99

Cannibalism; pecking
Enteritis

45 19.48

23

9.95

7

2.38

Marek’s disease
Reproductive organ
diseases (sepsis)

8

3.46

2

3.33

2

3.17

17

28.33

8

12.69

6

9.52

9

3.89

31

49.20

Tuberculosis
Infectious bronchitis
Aspergillosis

30 12.98

Chronic respiratory disease

3

4.99

Purulent arthritis

6

9.99

44

73.33

Total

162 70.12

2

Fatty liver syndrome

17

7.35

Myocardial infarction

1

0.43

Gizzard erosions

8

3.46

quent disease in broiler chickens in early age (1-6 days) (Table 1).
Chicken infectious anaemia (9.95%) was confirmed in serologically positive chickens (age: 30 days). In 9.09% chickens of 1 to 8
days of age, the pathological anatomical test results pointed out
to infection of the navel and/or infected contents of the yolk sac
i.e. undeveloped yolk sac (E. coli was most frequently isolated in
the bacteriological test). Sepsis as a consequence of the infection
with E. coli, Staphylococcus sp., Pasteurella sp. etc. (15; 6.49%)
was determined in various ages of chickens during the breeding
period (Table 1). Among the diseases caused mostly by errors in
nutrition and breeding technology of broiler chickens (Table 2),
most frequent are ascites – pulmonary hypertension syndrome
(PHS) (11.25%) and fatty liver syndrome (7.35%). Ascites – PHS
was detected mostly in winter as a consequence of errors in the
farming technology (hypothermia in chickens or overcrowded
farming facilities with consequential hypoxia and chronic failure
of left ventricle), but however the pathological-histological test
frequently diagnosed cell inclusion bodies of the adenovirus inclusion bodies type in organs (adenovirus infections are frequent
cause of ascites – PHS both in birds and in humans and mammals).
Fatty liver syndrome in broiler chickens of 30 – 45 days of age is a
consequence of long-term presence of small quantities of aflatoxin

Total

NO.

63 27.27

%

19 30.15

0.86

Osteoporosis

Fowl pox
Infection of the
bursa of Fabricius

1.66

5
2

Ascites – PHS

Chicken infectious
anaemia

1

Cachexia; wasting

Runting and stunting
sysndrom

1.73

%

Trauma

Arthritis (tendovaginitis)

4

NO.

Degenerative joint disease

Necrotic enteritis

Infection of the
bursa of Fabricius

%

Lightweight
hybrid layer
hens

1
1

1.66

1

1.66

1

1.66

11 18.33

1.58

11 17.46

31 49.20

in their feed. Reproductive organ diseases (ovarian infection, eggperitonitis, egg retention and/or pseudoconcrements in oviduct)
are most frequently followed by sepsis (E. coli, Staphylococcus sp., Streptococcus sp.) in heavyweight hybrid layer hens (17;
28.33%; Table 1). Second by frequency in the mortality structure of
this domestic poultry category is sepsis (16; 26.66%) and purulent
arthritis (E. coli, Staphylococcus sp.; 9.99%). Cannibalism/pecking
and ascites - PHS (Table 2 – 4.99%) are the most frequent diseases
caused mostly by errors in breeding and nutrition technology. In
the same group of diseases, traumatic injuries are most frequent in
lightweight hybrid layer hens (Table 2 – 30.15%) due to old equipment (breeding in cages) or errors in technology during the receipt
of one-day chickens. In 23.80% cases, necrotic enteritis was found
(Table 1) (food safety issues). Fatty liver syndrome with bleeding
occurred in a lightweight hybrid layer hens bred in cages during
summer heats, causing mortality of 17.46% (Table 2). In this production category of layer hens, diseases of reproduction organs
were found in 12.69% cases, while death due to consequences of
fowl pox infection was found in 9.52% of tested hens.

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

Diseases
Ascardiosis

NO.

%

1

0.43

NO.

%

Infection with
poultry mite
Coccidiosis

5

2.16

5

8.33

Total

6

2.59

5

8.33

Grand total

231

Annual report, 2013

60

NO.

%

1

1.58

1

1.58
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Table 4 presents diseases of extensively bred hens. The most frequent are traumatic injuries (pecking wounds; 38.88%), followed
by parasitary diseases (heteracidosis), Marek’s disease and gizzard erosions with melena (16.66%) and two cases of tuberculosis (11.11%). In the structure of turkey mortality in 2013, a small
sample is represented (22 intensively bred broiler turkeys and 5
Zagorje turkeys; Table 5). In 13 carcasses (59.09%) of broiler turkeys, Marek’s disease and leucosis viruses were isolated. In 22.72%
carcasses, ascites –PHS was found. Molecular biology methods
confirmed mycoplasma (chronic respiratory disease /Mycoplasma
gallisepticum/; 18.18%)
In wildfowl, exotic decorative birds and in other types and categories of birds (35 or 4.76 % of total number of tested birds in 2013),

Table 4. Diseases of layer 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

Number.

%

Tuberculosis

2

11.11

Marek’s disease

3

16.66

Gizzard erosions and melena

3

16.66

Trauma

7

38.88

3

16.66

Heterakidosis
Grand total

18

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

Broiler turkeys
Number

Chronic respiratory disease

4

% Number

Ascites – PHS
Grand total
Branch – Centre for Poultry Science

%

18.18

PEMS
Leucosis and Marek’s disease

Zagorje turkeys

5 100.00
13

59.09

5

22.72

22

5

most frequently found were traumatic injuries such as bruises,
gunshot wounds, fractures and internal haemorrhage (54.28% Glossy ibis /Plegadis falcinellus/, Eurasian Sparrowhawk /Accipiter nisus/, White Stork /Ciconia ciconia/, Common Buzzard /
Buteo buteo/, Common Blackbird /Turdus merula/, Barn Swallow
/Hirundo rustica/, Eurasian Tree Sparrow /Passer montanus/, European Robin, /Erithacus rubecula/, Eurasian Nuthatch /Sitta europaea/, Song Thrush /Turdus philomelos/, Great Spotted Woodpecker /Dendrocopos major/, Great Grey Shrike /Lanius excubitor/)). In 19.99% of the tested birds, gizzard erosions with melena
were found (Black-headed Gull /Larus ridibundus/, Mute Swan /
Cygnus olor/, White-tailed Eagle /Haliaeetus albicilla/, Great Tit
/Parus major/, Great Spotted Woodpecker /Dendrocopos major/,
Western Yellow Wagtail /Motacilla flava/). Suspicion on poisoning with anticoagulants was based on pathological morphological
test and anamnesis (5.71%) (Mute Swan /Cygnus olor/, Eurasian
Teal /Anas crecca/). A pathological histological test in carcasses
of Common Merganser /Mergus merganser/ and Griffon Vulture /
Gyps fulvus/ showed a hepatitis of (adeno)virus type (supplemental virological test was left out due to the client’s request). The
suspicion on sepsis was confirmed with the test results in Common Blackbird /Turdus merula/. In decorative birds, a disease of
yet unexplained aetiology was found, of particularly fatal outcome
and characteristic of large parrots: proventricular dilation disease
(PDD) in Blue-and-yellow Macaw /Ara ararauna/. Among other
diseases of decorative birds, macroscopic test on Budgerigar /
Melopsittacus undulatus/ established a hepatomegaly of high intensity, probably as a consequence of histologically determined
hepatitis with numerous cell inclusion bodies of adenovirus inclusion body type. Although adenoviruses are frequently found by
accident (particularly in Agapornis and Budgerigar), hepatitis or
hepatitis syndrome with enteritis are described in several commercial budgerigar farms. The autopsy of the birds detected enlarged
liver. Histologically, diffuse hepatitis was found with eosinophil
cell inclusion bodies. Pacheco’s disease (PB) was determined in
African Grey Parrot /Psittacus erithacus/. It is caused by herpes
virus which, by multiplication in numerous organs (proven by the
finding of cell virus inclusion bodies in the spleen, to a smaller extent in the crop, small intestine and pancreas) causes the necrosis
of mostly infected hepatocytes. Among parasitic diseases, infection with poultry mite was found in a Jacobin pigeon.
Pathological-morphological tests are also accompanied with a
pathological-histological test (total 753 organ tests) and an immunohistochemical test (agent production service; diagnostic services
by the Laboratory for Pathology of Centre for Poultry Science – 74
tests). Depending on the customer’s requirements and the results,
samples were taken during the autopsy for the following supple-
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mental tests in the Croatian Veterinary Institute and the Centre for
Poultry Science laboratories: parasitological – 21; microbiological
(bacteriological, mycological and virological) tests – 604.
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, Munich, Germany).

Education and participation
in scientific and professional
conferences
➜

➜

➜

➜

➜

Patricija Mihalinčić- Workshop: Implementation of SPI system,
work in the application Record of Material Procurement and
Expenditure. Libusoft Cicim d.o.o. Zagreb – Croatian Veterinary Institute - Savska cesta 143, Zagreb, 27 November 2013
Marina Tišljar, PhD - Workshop: “Structural Funds – What to
Expect in the EU?”; “Project Funding Options through EAFRD,
EMFF, EFCT” – Bukovac, S. (Croatian Chamber of Economy);
Savić, Z. (Croatian Chamber of Economy) – Croatian Veterinary Institute, Zagreb, Zagreb – 19 February 2013
Marina Tišljar, PhD - Lecture: “Cytology evaluation of the liver”
– Grest, Paula (Institute of Veterinary Pathology, University,
Zürich) – Faculty of Veterinary Medicine University of Zagreb,
Zagreb – 22 February 2013
Marina Tišljar, PhD - Workshop: NEWFELPRO – Čolić, Aleksandra, Šoh, D. (Croatian Ministry of Science, Education and
Sports) – Croatian Ministry of Science, Education and Sports,
Zagreb – 9 September 2013
Marina Tišljar, PhD - Symposium: “Brucellosis in Croatia and
neighbouring countries” – several lecturers – Croatian Academy of Science and Arts, Zagreb – 25 September 2013

Medicine University of Zagreb – Croatian Veterinary Institute,
Centre for Poultry Science, Zagreb - 2012/2013

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
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. GENERA d.d., Kalinovica, Rakov Potok
8. Prof. Helga Gerlach, PhD (Fachtierärztin für Geflügelkrankheiten 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

Scientific research activities
„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
➜ „Migration systems and ecology of bird population in the area
of the National Environmental Network“ – Croatian Ministry
of Science, Education and Sports – conducted by: Goran Sušić,
PhD, Croatian Academy of Science and Arts
➜

Research activities – Marina Tišljar, PhD
Pathological-morphological research related to study of effect of protective vaccination of chickens against infection of
the bursa of Fabricius and infectious bronchitis –Genera d.d.,
Kalinovica – Croatian Veterinary Institute, Centre for Poultry
Science, Zagreb – 2012/2013
➜ Pathological-morphological research related to the feeding
technology of autochthonous breeds of Croatian hen and Zagorje turkey (effects of rapeseed meal/erucic acid) – Faculty of
Agriculture University of Zagreb, Zagreb – Croatian Veterinary
Institute, Centre for Poultry Science, Zagreb - 2012/2013
➜ 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
➜

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)
wildfowl samples for the National Monitoring in order to determine the risk of introduction of avian influenza virus into
domestic poultry farms.

Vladimir Savić, PhD, DVM,

Laboratory Manager
e-mail: v_savic@veinst.hr

➜

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 Pullorum,
Salmonella Gallinarum, Mycoplasma gallisepcticum and
Mycoplasma meleagridis.

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

Laboratory activities in 2013

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 part of the Laboratory activities is the evaluation of
post-vaccination immunity in farm poultry and freely bred poultry.
An activity of the Laboratory is also serological and molecular diagnostics of certain bacterial poultry disease. 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 and neuraminidase inhibition.
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

Branch – Centre for Poultry Science

In the course of the preceding year, the Laboratory conducted
18,771 analyses. Out of that, there were 17,560 serological analyses (Table 1) and 1,211 analyses related to detection of virus in
the tested samples (Table 2).

Branch – Centre for Poultry Science

In 2013, the infections detected in domestic poultry in Croatia were
very virulent bursal disease virus, infectious bronchitis, fowl pox
virus, inclusion body hepatitis and Mycoplasma gallisepticum.

Table 1. Tests for detection/quantification of
antibodies (method)
TOTAL
39 421

Antibodies
Avian influenza, subtypes H5 and H7 (IHA)

4 834

Newcastle disease (IHA)

1 823

Western Nile encephalitis (ELISA)

Inter-laboratory proficiency tests
The Laboratory took part in two inter-laboratory proficiency tests.
The tests are related to avian influenza and Newcastle diseases.

426

Haemorrhagic enteritis in turkeys (IDG)

1. EU AI PCR Proficiency Testing 2013 - Veterinary Laboratories
Agency, Weybridge, United Kingdom

1 524

Infectious bursal disease (ELISA)

537

Egg drop syndrome (IHA)

730

Infectious bronchitis (ELISA)

294

Swollen head syndrome / Turkey
rhinotracheitis (ELISA)

197

Leucosis (ELISA)

311

Reovirus (ELISA)

84

Salmonella D group (BSA)

2. EU APMV-1 (ND) PCR Proficiency Testing 2013 - Veterinary
Laboratories Agency, Weybridge, United Kingdom
The Laboratory organized two inter-laboratory proficiency tests
for avian influenza and Newscastle disease.
1. Interlaboratory comparison test detection of avian influenza
virus
2. Interlaboratory comparison test detection of Newcastle disease virus

984

Mycoplasma gallisepticum (BSA)

Method accreditation

3 076

Mycoplasma synoviae (BSA)

882

Mycoplasma meleagridis (BSA)

Since 2009, the Laboratory for Virology and Serology started the
implementation of a quality system based on standard HRN EN
ISO/IEC 17025:2007. Accredited methods:

1 858

Total

17 560

Table 2. Tests for detection/quantification of viruses
Virus

Real Time
PCR

Influenza A

Stan
dard
PCR

Sequen
cing

Virus titra
Virus isolation
tion in SPF
in hen embryos
embryos

40

Newcastle disease

160

Infectious bronchitis

172

12

Infectious bursal disease

73

73

22

20

7

5

8

2

2

Haemorrhagic enteritis in turkeys

Avian pneumovirus

2

Avian reoviruses

24

Leucosis in poultry

6

Adenoviruses

49

Marek’s disease

11

Fowl pox

285
2

4

Chicken infectious anaemia

6

10

Aviary encephalo-mielitis

4

Duck virus enteritis

2

Infectious laryngotracheitis

1

Mycoplasma gallisepticum

32

Mycoplasma synoviae

26

Total

469

Grand total tests

ELISA

149

2

Western Nile encephalitis

IDG

165

82

51

157

2

285
1 211
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➜

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).

Personnel education, training
courses, lectures and travels
➜

➜

➜

➜

➜

15-18 May 2013: Vladimir Savić, PhD; Tajana Amšel Zelenika,
PhD; Mirta Balenović, PhD and Luka Jurinović, Dipl.Eng.Biol
actively participated in the 10th Symposium “Days of Poultry Science 2013” with international participation, Šibenik, Croatia
19-30 August 2013: Luka Jurinović attended the International
Atomic Energy Agency (IAEA), Seibersdorf, Austria workshop
“European regional training course on rapid and confirmatory
diagnosis of avian influenza H7N9” within the scope of Project
RER/5/016 “Supporting coordinated control of transboundary
animal diseases with socioeconomic impact and that affect human health”.
24-26 September 2013: Vladimir Savić, PhD took part in the
“Joint 19th Annual Meetings of the National Laboratories for
Avian Influenza and Newcastle Disease of European Union
Member States 2013” in Helsinki, Finland.
25 September 2013, Tajana Amšel Zelenika, PhD and Mirta
Balenović, PhD attended the Symposium “Brucellosis in Croatia and neighbouring countries” – several lecturers – Croatian
Academy of Science and Arts, Zagreb.
19 February 2013: Vladimir Savić, PhD took part in the workshop: “Structural Funds – What to Expect in the EU?”; “Project
Funding Options through EAFRD, EMFF, EFCT” – Bukovac, S.
(Croatian Chamber of Economy); Savić, Z. (Croatian Chamber
of Economy) – Croatian Veterinary Institute, Zagreb.

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, Dipl.Eng.Biol, assistant
Maja Marđetko, technical associate
Željka Račić, technical associate
Branch – Centre for Poultry Science

International cooperation
In the course of the preceding year, the Laboratory cooperated
with international institutions including:
➜

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

Scientific research activities
Projects funded by the Ministry of Science,
Education and Sports:
➜

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

Branch – Centre for Poultry Science

General Unit
production, consumption, export and import of poultry products,
and on training of poultry farmers.
Numerous letters, contracts, invoices, various financial analyses
were made, and we purchased office consumables, cleaning agents
and agents for maintenance of laboratory and office premises,
technical and scientific literature, and safety clothes, as well as
various administrative services related to the operations of the
Centre for Poultry Farming in general.
A great role in the operations of the General Unit was played by
its Reception Office, which received and recorded the diagnostic
samples submitted to the Centre for Poultry Farming.
A significant contribution to the operations of the Centre for Poultry Farming was provided by the General Unit staff engaged on
washing and sterilisation of laboratory dishes and cleaning and
maintenance of laboratory and office premises.

Radmila Raguž-Đurić, MSc, Dipl. Eng.,

General Unit Manager

Accreditation

e-mail: r.raguz-duric@veinst.hr

General Unit is actively involved in all operations concerning the
implementation of the management system in the Centre for Poultry Farming and fulfilment of requirements of HRN ISO IEC 17025
standard.

G

General Unit activities in 2013 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 Farming. 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.

eneral Unit provides the services of economics, statistics and
IT services, administration, reception office, washing and
sterilisation of laboratory vessels, and cleaning of laboratories and offices. It provides full support to the Centre for Poultry
Farming. General Unit has five employees: one MSc, two technical
associates and two cleaning ladies. In September 2013, Jelena Kirin, our former technical associate, retired.
General Unit activities are numerous, the most significant being:
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 Centre for Poultry Farming; receipt of diagnostic materials; washing and sterilisation of laboratory vessels, and cleaning of
laboratory and office premises.

General Unit activities in 2013
In 2013, the Economics, Statistics and IT department of the Unit
participated in various research studies related to the poultry industry. This primarily means a regular collection and analysis of
statistical data on development of the Croatian and global poultry

Education, seminars, workshops
In 2013, all the General Unit employees attended seven internal
seminars on the topic of management systems. The following employees took part in external education courses:
➜

Radmila Raguž-Đurić, MSc:
–– Lecture: Structural Funds – What To Expect in the EU?
- Project Funding Options through EAFRD, EMFF, EFCT,
Croatian Veterinary Institute, Zagreb, 19 February 2013
–– Workshop – Implementation of SPI system in the application Record of material procurement and expenditure,
Libusoft Cicom d.o.o., Zagreb, 27 November 2013
–– Seminar – ERA Chairs information day. BICRO, Ministry
of Science, Education and Sports, Agency for Mobility, Zagreb, 25 January 2013
Annual report, 2013

CROATIAN VETERINARY INSTITUTE

103

104

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

–– Seminar – Alltech Education Tour 2013, Alltech European
Bioscience Centre, Alltech biotehnologija d.o.o. Zagreb, 13
March 2013
–– Seminar – Protecting Croatian brands before joining the
EU. BICRO. Zagreb, 28 May 2013
–– Seminar – Research cooperation between the European
Commission’s Joint Research Centre and Croatia. European Commission, Ministry of Science, Education and
Sports, BICRO. Zagreb, 5 June 2013
➜ Vesna Vinter
–– Workshop – Implementation of SPI system in the application Record of material procurement and expenditure,
Libusoft Cicom d.o.o., Zagreb, 27 November 2013

Research and professional
conferences
In 2013, Radmila Raguž-Đurić, MSc took part in a domestic Scientific and Professional Symposium as Secretary. In the course of
2013, the General Unit prepared and organized the 10th Scientific
and Professional Symposium “Days of Poultry Science 2013” with

international participation, which took place on 15-18 May in Solaris Hotels Resort, Ivan Hotel in Šibenik. The Symposium was
organised by the Centre for Poultry Farming for the 10th 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 2013, we continued the research on lifelong learning of poultry
farmers, which was 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. The
research is conducted in several steps. In the 2013, the 2nd and 3rd
step questionnaires were prepared and the surveys were conducted to collect the opinions and attitudes from the selected experts
about the life-long education of poultry farmers.

General Unit employees:
Radmila Raguž-Đurić, MSc, Dipl.Eng., expert associate, General Unit Manager
Vesna Vinter, technical associate
Jelena Kirin, technical associate (retired since 5 September 2013)
Ivanka Majer, cleaning lady
Ivana Oštrić, cleaning lady
Branch – Centre for Poultry Science

Branch – Veterinary Institute Križevci

Branch –
Veterinary
Institute Križevci

Darko Majnarić, PhD, DVM,

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

T

he beginning of the year 2013 was quite difficult for us. Namely, during the first 8 months there were not many samples submitted for tests, which was often depressing considering the
complex circumstances in the Republic of Croatia. However, the
beginning of September indicated that despite the crisis, the blood
sampling campaigns started for tests on brucellosis and enzootic
bovine leucosis. So by the end of year, we did a great deal of work
with help from veterinary organisations, our laboratory and the
laboratory of the Croatian Veterinary Institute Zagreb. Veterinary
clinics and field veterinarians regularly submitted their samples
and we managed to process them.

The system maintenance costs are significant and there were somewhat more samples and tests than in the preceding year. On
daily basis, we have had more paperwork and our work hours have
been spent on filling in numerous procedures and forms. There
have been many controls and assessments of the laboratory operations, inter-laboratory proficiency tests, validations of methods
and devices, calibrations of instruments, dishes, etc. Controls by
the Occupational Safety Inspection and a control by the National
Archive concerning the extraction of archival materials have additionally increased our operating costs and the scope of keeping of
written records.

The quality system according to Standard 17025 is still the priority
of all laboratories although there were no external audits during
the year. However, internal independent audits and the Management audit were conducted as planned. Also, all the scheduled inter-laboratory proficiency tests were completed with satisfactory
results. The planned education of experts and technical personnel
was conducted though to a smaller extent than in the previous years. New laboratory equipment was purchased for determination
of benzimidazole, as well as two new microscopes, ELISA reader
and washer and a passenger vehicle, purchased with the financial
assistance from the Croatian Veterinary Institute Zagreb.

The number of official samples of veterinary and other inspections was very small and our good operations and employment rates
are due to the programs conducted through the contract with the
Ministry of Agriculture. Assistance from the Veterinary Institute
Zagreb is still indispensable for our undisturbed operations. We
are worried with the constant decreasing trend in the number of
cows and pigs in the sheds and sties and the absence of farmers.
The animals are sent for slaughtering and the farms are selling
their animals and stop their cattle breeding activities. There have
been no significant outbreaks of infectious diseases and it could be
said that both we and the veterinary service have been generally
working well.

The laboratory accreditation and the quality system maintenance
have significantly contributed to the quality of services. However
the demand for our services is not on the level of our laboratory
capacities.

The number of our employees is the same as the last year, namely
25 of them. The reports by laboratories follow.
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Laboratory for Diagnostics (K-1)
By application of 45 research methods, in 2013 the Laboratory
received total 111,675 samples, processed them in 171,160 procedures and documented them in 12,263 test result reports. Compared to the preceding year, there was a 68.5% increase in the
number of processed samples, 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.

Table 2. Tests based on the Decree at the
government budget expense in 2013
METHOD
Branko Bačanek, MSc,

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

TESTED

Campylobacter foetus subs.foetus
microaerophilic isolation on Columbia agar

98

Listeria spp. – isolation from animal organs

30

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

632

Laboratory for Diagnostics activities

Immunoassay for detection of
Aujeszky’s disease antibodies

Laboratory for Diagnostics provides both field and laboratory services of disease diagnostics in domestic and wild animals, licensed
disinfection, disinfestation and pest control services to businesses
(55) and cooperation in the organizing and conducting of practical
training in microbiology and parasitology as well as mentorship
for the Secondary Trade School Križevci students in drafting their
final theses.

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

61 228

Immunoassay for detection of classical
swine fever virus antibodies

1 651

Table 1. Types of tests and number of samples
tested in 2013
SAMPLE TYPE
Bacteriological test

nUMBER OF SAMPLES

6.44

14

0.01

Pathological-anatomical test

235

0.31

Parasitological test

361

0.32

Virological test

921

0.83

Serological test

102 948

92.19

Ukupno

111 675

100

Branch – Veterinary Institute Križevci

921

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

206
95 723

%

7 196

Mycological test

1 086

Immunofluorescent test for
detection of rabies virus

Rose-Bengal test

POSITIVE

Accreditation and participation in
inter-laboratory proficiency tests
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). With its results, the
Laboratory fulfilled the criteria in the inter-laboratory PT scheme
(Veterinary Laboratories Agency) for Salmonella infections as
well as trichinellosis, brucellosis (Z-II-1) and rabies (Z-III-2).

Branch – Veterinary Institute Križevci

Table 3. Number of serological blood tests in
2013
COWS

PIGS

SHEEP

GOATS

TOTAL

Brucellosis (RBT)

74 809

111

16 497

5 460

96 877

Enzootic bovine
leucosis (ELISA)

65 475

65 475

804

804

Infectious bovine
rhinotracheitis
(ELISA)
Classical swine
fever (ELISA)

1 651

1 651

Aujeszky’s disease

1 802

1 802

Total

141 088 3 564

16 497

5 460

166 609

Education

Purchase of new equipment

➜

T. Sukalić: Seminar “Proficiency Testing” organized by LGC
Standard, 26 December 2013

➜

J. Jurmanović, I. Pavljak, B. Bačanek: Application of enzyme
immunoassay for detection of antibodies for glycoprotein gpI
of Aujeszky’s disease virus from blood serum, Z-III-3, 16 December 2013

Laboratory employees:
Branko Bačanek, MSc, DVM, Laboratory Manager
Jadranka Jurmanović, MSc, DVM
Ivica Pavljak, MSc, DVM

In the course of 2013, the Laboratory purchased a new fluorescence microscope with a set of accessories and the appertaining
software for enzyme immunoassays of blood.

Tomislav Sukalić, DVM
Ivo Kolar, technical associate
Snježana Perus, technical associate
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Laboratory for Food and Feed
Microbiology (K-2)
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
8. HRN EN ISO 11290-1:1999/ A1:2008 Horizontal method for detection and enumeration of Listeria monocytogenes – Part 2:
Enumeration method
Vesna Jaki Tkalec, PhD, DVM,

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

T

he Laboratory activities include the microbiological tests
of food, water and animal feeds, as well as pollen analysis
of honey. The analyses are conducted at request from various inspections and customers (through cooperation with food
production and trade facilities). The Laboratory employees also
collect the samples of food, water and swabs in slaughtering and
processing facilities.
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, water, animal feed
and products of general use, total 8 methods.
1. HRN EN ISO 6579:2003/ cor 2004 Horizontal method for detection of Salmonella spp
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 -1:2000 Detection and count of Escherichia
coli and coliform bacteria – Part 1: Membrane filtration method

Branch – Veterinary Institute Križevci

Based on a decision of the Directorate for Food Safety and Quality, the Laboratory was appointed the official laboratory for microbiological tests with the accredited methods and with 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 determination of residues of antimicrobial agents by
microbiological test and pollen analyses.

Laboratory activities in 2013
In 2013, the Laboratory received 15,268 samples of food, drinking
water, swabs of carcases and swabs taken from operating surfaces
in slaughtering facilities, processing facilities as well as samples
of animal feed. The 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).

Participation in inter-laboratory
proficiency tests
In order to ensure the quality of analytical capacities, in 2013 the
Laboratory employees took part in the inter-laboratory proficiency
tests with LGC Standards UK, within the scope of the program
“Quality in Microbiology Scheme 180”, BIPEA, France and the Reference Laboratory for Milk and Dairy Products at the Faculty of
Agriculture in Zagreb.

109
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Table 1. Number tested and non-compliant samples within
specific food groups
Number of tested
samples

Number of incompliant
samples in a food group

3 431

227

146

1

47

2

9

0

Confectionary products

18

0

Cereals and cereal products

37

0

Bakery products

67

1

3 497

48

Fish and fish products

77

1

Eggs and egg products

228

0

Honey and its products,
other bee products

191

23

Condiments

18

2

Juices and refreshing drinks

19

3

217

11

Food additives

61

0

Ice

71

0

Food/sample group
Milk and dairy products
Oils and fats
Ice creams
Fruits and vegetables

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

Complex foodstuffs

21

2

Drinking water

1 304

117

Carcass swabs

Bovine and swine halves

1 286

5

Surface and
equipment swabs

Slaughtering, processing,
transport facilities

4 207

11

Animal feed

Animal feed mixtures
and raw materials

316

3

15 268

457

Other

TOTAL tested / incompliant

Table 2.
Test parameters

Method

Number of
tests

Aerobic mesophilic
HRN EN ISO
bacteria (count) in food 4833:2008

3

HRN EN ISO
Listeria spp/ Listeria
11290-2:1999/
monocytogenes in food
A1:2008

1

Total coliforms in
drinking water

HRN EN ISO
9308-1:2000/
Cor.1:2008

2

Escherichia coli in
drinking water

HRN EN ISO
9308-1:2000/
Cor.1:2008

2

Faecal streptococci
in drinking water

HRN EN ISO
7899-2:2000

2

Pollen grains in honey

Pollen analysis

Total tests

5
15

Laboratory employees:Vesna Jaki
Tkalec, PhD, DVM,
Laboratory Manager
Jadranka Sokolović, DVM,
expert associate
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)

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 two technical associates, one MSc in Chemistry (since May
2013) and one Diploma Engineer of Chemistry.
In the course of 2013, the Laboratory received 2,022 samples. The
Laboratory conducted total 13,002 chemical analyses, based on requests from various clients and inspections. Most non-compliant
samples were wastewaters that did not fulfil the criteria of the
issued Water Management Licenses. In comparison with the preceding year, total number of analysed samples has been reduced
and the most significant reduction was observed in the number of
honey samples.

Marija Denžić, Dipl. Eng.,

Laboratory Manager, since 28.05.,
e-mail: denzic.vzk@veinst.hr

Participation in inter-laboratory
proficiency tests
In 2013, the Laboratory took part in several inter-laboratory tests
for waters, wastewaters, animal feed, honey and cheese.
The Laboratory joined the free-of-charge program GEMS/Water
Study No. 8 and participated with 48 parameters related to drinking water and wastewaters. The Laboratory also participated in the

Table 1. Number of total samples and the number
of samples that are non-compliant with the criteria of relevant Ordinances, labels and Water
Management Licenses
Number of
samples

Non-compliant

Flour, cereals, bakery products

27

7

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

97

0

122

3

Milk, dairy products and
milk-based products

67

2

Honey, bee products and
honey-based products

41

4

1 274

50

367

125

27

0

2 022

191

Sample type

Animal feed

Drinking water
Wastewaters, water from ponds,
natural watercourses
Other
Total
Branch – Veterinary Institute Križevci
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program organized by RTC company for the following parameters:
anionic, cationic and non-ionic surfactants, phenols and total chlorine. Results of the tests are still expected.
As for animal feed, the Laboratory participated in a free-of-charge
inter-laboratory test with a laboratory from Slovenia (Pivka Perutnina). The analysis included 36 parameters on 3 samples of animal feeds. Results are also expected.The inter-laboratory test for
cheese was organised by the reference laboratory of the Faculty of
Agriculture in Zagreb. Two cheese samples were processed on the
parameter of “dry matter”. The results are rather satisfactory.
The Laboratory continued to take part in the inter-laboratory test
for honey, organized by the French Reference Laboratory for Honey “Bipea”. There were 5 honey samples delivered and analysed on
7 parameters.

Education and participation
in scientific and professional
conferences

➜

M. Denžić: «Reversed phase HPLC/UHPLC method development», Phenomenex, Zagreb, 7 May 2013

➜

M. Denžić: «LGC standards seminar», Zagreb, 26 September
2013

➜

D. Pavliček: «ANAS Day», AnAs, Zagreb, 1 October 2013

➜

D. Pavliček: «New approaches in classical chemistry analysis»,
Labena, Zagreb, 2 October 2013

➜

M. Denžić:»17th Scientific and Professional Conference on
Water and Public Water Supply System», Lopar, 1-4 October
2013

Purchase of new equipment
In February, the Laboratory purchased a new high-performance
liquid chromatograph (HPLC). The purchase of the new instrument made it possible for the Laboratory to implement and validate a method for determination of benzimidazole residues in milk
and animal tissue.

In 2013, the Laboratory reduced the number of professional seminars and mostly free-of-charge seminars were attended:

Laboratory employees:
Marija Denžić, Dipl.Eng, Laboratory Manager
Damir Pavliček, M.Chem, expert associate
Marija Japec, technical associate
Marijan Bojko, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (K-4)

The K-4 Laboratory has been providing the following services to
other VIK laboratories:

Ana Končurat, DVM,

➜

Production of deionized water

➜

Decontamination of waste materials

➜

Pre-sterilisation and sterilisation of laboratory dishes, equipment and accessories

➜

Washing of laboratory dishes, equipment and accessories

➜

Washing and ironing of working clothes of VIK staff

➜

Cleaning of microbiological laboratories of VIK

➜

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

➜

Control of fertility of microbiological media

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

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.
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 auditors of the Croatian Accreditation
Agency. 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 Veterinary Institute are used. Media are prepared in compliance with
ISO/TS 11133-1:2009 – Instructions for preparation and production
of culture media, and controlled according to HRN CEN ISO/TS
11133-2:2004 – Practical instructions for media testing.
Branch – Veterinary Institute Križevci

Quality control of the media prepared at the Laboratory includes
the control of sterility and the control of fertility. In the fertility
control of culture media, their productivity and selectivity as well
as their specific features are evaluated.
Depending on the type and purpose of a prepared medium, various
fertility determination methods are used.
Control of fertility and sterility of the culture media is done on
the defined forms, which are divided by types of methods and the
intended purpose of the media.
The Laboratory maintains reference strains, used in the internal
quality control.
In addition to fertility control, reference strains are used also in
validation of microbiological methods, thus ensuring the traceability.
Strains are preserved, maintained and their purity is regularly controlled.
In the process of preserving and maintaining a strain, it is important to use the defined media and to comply with the defined procedure of cultivation and the age of the culture.

Branch – Veterinary Institute Križevci

In 2013, the K4 Laboratory prepared the following culture media according to the standard procedures:
Peptone water (buffered); acc. to ISO 6579

Pseudomonas Selective agar

VRBD Agar

Salmonella enrichment broth acc. To
RAPPAPORT and VASSILIADIS

SMAC agar

SABOURAUD 4% maltose agar

Muller-Kauffmann Tetrathionate Novobiocine
enrichment broth acc.to ISO

mTSB – broth with Novobiocin Triple sugar iron agar

Chromocult TBX Agar

BAIRD-PARKER Agar

Plate Count Agar

FRASER Listeria Selective Enrichment Broth

XLD agar

Adonit

Lactose TTC Agar with Tergitol 7

YGC Agar

Campylobacter selective agar

Listeria Selective Agar Base acc. OTTAVIANI
and AGOSTI (ISO 11290)

Nutrient agar

Blood agar

Test agar for the residue test acc. to KUNDRAT

Lauryl sulfate broth

Azide dextrose broth

Gelose O157:H7 ID

Tryptic Soy Broth – CASO

MUELLER-HINTON agar

Fluorocult E.coli O157:H7 Agar

MSRV medium base

BRILA broth

PALCAM Listeria – Selective Agar

Columbia agar

Eosin methylene blue lactose agar – Levine

Bile Aesculin Azide Agar acc.to ISO 7899-2

ENDO agar

Chromocult Coliform agar

RAMBACH agar

Nutrient broth

Tryptone water

Membrane filter enterococcus selective
agar acc.to SLANETZ and BARTLEY

Urea broth

MUELLER-HINTON bujon

Yeast extract agar acc.to ISO 6222

Tryptic soy agar

Laboratory employees:
Ana Končurat, DVM, Laboratory Manager
Ivanka Bratanić, technical associate
Martina Bašić, laboratory technician
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General Unit

G

eneral Unit provides the accounting and bookkeeping
services for the Branch, receipt and distribution of samples, writing and sending of analysis reports, receipt
and sending of mail, procurement of consumables, growth
media, chemicals, small inventories and equipment. Its services include procurement of equipment and services, cash register, storage and issue of goods. The Unit has 6 employees
and the Head is the manager. Year after year, the scope of
activities has been increasing and is now much larger than in
the preceding years. In addition to their regular operations,
the Unit employees also provide assistance to other laboratories, when required.

General Unit employees:
Darko Majnarić, PhD, Head and Unit Manager
Gordana Nemet-Leboš, Accounting Department Manager
Goranka Polimac, administrative officer

Branch – Veterinary Institute Križevci

Karlo Šimonek, administrative officer
Marko Markulin, administrative officer
Dino Majnarić, technical associate
Nada Sačarić, cleaning lady

Branch – Veterinary Institute Vinkovci

Branch –
Veterinary
Institute Vinkovci

Dr. sc. Mario Škrivanko, dr. vet. med.,

predstojnik podružnice
e-mail: skrivanko@veinst.hr

T

he year 2013, started at the Branch Veterinary Institute Vinkovci in the usual way, without much activities at the Laboratory for Diagnostics, and with standard services provided
throughout the year at the Laboratory for Food and Feed Microbiology and the Laboratory for Analytical Chemistry and Residues,
based on our customer contracts,.
As the time went by, the number of samples arriving at the Laboratory for Diagnostics has increased, primarily blood samples for
testing on CSF (classical swine fever), based on the Program of the
Ministry of Agriculture – Directorate of Veterinary Science and Food
Safety. In the second half of the year, the second autumn campaign
continued for blood sample testing on CSF, as well as bovine blood
testing on brucellosis and EBL (enzootic bovine leucosis) with the
purpose of obtaining the status of disease-free herd in respect of
foregoing diseases, based on the Programs of the Ministry of Agriculture – Directorate for Veterinary Science and Food Safety.
Considering the large number of blood samples in the Laboratory
for Diagnostics, we increased our operating capacities with the
purchase of new equipment, primarily of the new micro-titre plate
reader and washer. Besides, the equipment for molecular diagnostics has been purchased and completed in the separate premises of
the Laboratory for Diagnostics.
Tests based on the Programs of the Ministry of Agriculture – Department for Veterinary Science and Food Safety have continued
in 2014, provided that in addition to those already existing, the new
Programs will be started for AD (Aujeszky’s disease) in pigs. As
from autumn, the Program of testing of all sheep and goats on brucellosis will be started.
In the course of 2013, there were total 208,339 tested samples of
diagnostic materials, food, animal feed, drinking water, waste water and swabs, which is a great increase compared to 2012, when
total 87,184 samples had been tested.

As at 31 December 2013, the Branch
Veterinary Institute Vinkovci had 29
employees, out of which 6 Doctors of
Veterinary Medicine and 5 Diploma
Engineers of Food Technology (3 PhDs, 1
senior scientific associate). Three of 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).

Considering the financing of the Branch Institute, the trend observed in the several recent years has continued, namely the revenues from the Ministry of Agriculture (Decree and Programs for
specific diseases) have grown and the Branch Institute’s own revenues have been reduced (self-controls of food processing facilities) due to amendments in the legal provisions but also because
of disloyal competition.
In March 2013, we had an external audit by the Croatian Accreditation Agency for re-accreditation purposes. The audit was successfully conducted in all laboratories, with certain recommendations
without incompliances. The area of accreditation was expanded
by 6 new methods, and we currently have 23 accredited methods
at the Branch Institute.
In the course of 2013, one employee of the Branch Institute was
retired. Finally, I would like to seize this opportunity to wish a
lot of health, happiness, love and success at work in 2014 to all
the employees of the Croatian Veterinary Institute and the Branch
Veterinary Institutes.
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Laboratory for Diagnostics
(V-1)
In addition to the five accredited methods, we also process the
samples with approximately 40 other diagnostic methods (pathological anatomical, parasitological, serological, bacteriological and
mycological). The samples for tests are provided to the Laboratory
mostly by the veterinary inspection, field veterinary service, individuals or employees of the Laboratory after field sampling.
Most samples in the course of 2013 were provided based on the Order on the measures for the protection of animals from infectious
and parasitic diseases and their financing in 2013 of the Croatian
Ministry of Agriculture (Official Journal NN 3/2013) and within the
scope of national Program of control of bovine brucellosis and classical swine fever, Program of eradication and control of enzootic
bovine leucosis, Program of control of brucellosis in dairy sheep
and goats as well as Program for control of salmonella in flocks of
hens and turkeys.

Davor Balić, PhD, DVM,

Laboratory Manager
e-mail: balic@veinst.hr

S

ince the beginning of 2013, the Laboratory for Diagnostics
has been operating with the new Manager. Following the retirement of Marin Periškić, PhD, the Laboratory Manager has
been Davor Balić, PhD, and the Deputy Manager has been Marica
Lolić, PhD.
Based on the Decision of the Croatian Ministry of Agriculture (Official Journal NN 122/2013), the Laboratory for Diagnostics in Vinkovci has been appointed the reference laboratory for parasites
(Trichinella).
The Laboratory has been accredited by the Croatian Accreditation
Agency for the implementation of 5 methods:

The samples for tests are delivered to the Laboratory for Diagnostics from five Croatian counties: Vukovar-Srijem, Osijek-Baranja,
Brod-Posavina, Požega-Slavonija and Virovitica-Podravina.

Table 1. Number of samples tested in 2013
Test

Animal carcasses

Pathological anatomical

250

Brain

Immunofluorescence,
bacteriological

124

Organ and
tissue parts

Bacteriological,
parasitological

240

Serum (blood, milk)

RBT (brucellosis)

90 548

ELISA (CSF)

22 734

ELISA (EBL)

66 408

ELISA (IBR/IPV)

1. Isolation of Salmonella spp. from diagnostic materials –V-1-01
(ISO 6579 Amendment 1, Annex D);

ELISA (Brucella ovis)

2. Detection of Trichinella spp. larvae by artificial digestion in
meat samples, V-1-36 (EC NO 2075/2005);

Serological tests total

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);
4. Detection of antibodies on CSF virus by enzyme immunoassay
(ELISA) from porcine blood serum, V-1-40 (OIE);
5. Detection of antibodies on EBL by enzyme immunoassay (ELISA) from bovine blood serum, V-1-41 (OIE)
Branch – Veterinary Institute Vinkovci

Number of
samples

Sample type

ELISA (Aujeszky’s disease)

1 228
377
551
181 846

Faeces

Bacteriological,
parasitological

1 389

Udder secretion

Bacteriological

124

TBC test

Immunological

20

Other (bees, swabs,
wash-outs)

Bacteriological,
parasitological

260

Total

184 253

Branch – Veterinary Institute Vinkovci

Laboratory employees:
Davor Balić, PhD, DVM, Laboratory Manager
Marica Lolić, PhD, DVM, Deputy Manager
Marija Agičić, DVM

Želimir Smuk, veterinary technician
Željko Rajković, veterinary technician
Marina Bačić, veterinary technician
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Laboratory for Food and Feed
Microbiology (V-2)
6. Horizontal method for the enumeration of microorganisms – Colony count technique at 30°C V-2-10 (HRN EN ISO
4833:2008)
7. Horizontal method for the detection of Enterobacteriaceae – Part 2: Enumeration method V-2-03 (HRN ISO 215282:2008)
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 2013, the Laboratory was audited by the Croatian Accreditation Agency, which found no incompliances.
In 2013, there were 21,267 samples of various origins tested.
Hrvoje Krajina, DVM,

Laboratory Manager

The Laboratory has 2 Doctors of Veterinary Medicine, one Engineer of Food Technology and 3 technical associates.

e-mail: krajina@veinst.hr
Table 1. Number of samples of various origins
tested in 2013

T

he Laboratory activities include microbiological tests of food,
animal feed and drinking water, control of microbiological
purity of facilities (plant surfaces, equipment, accessories,
hands) which come in contact with food during food processing
and trade.
According to HRN EN ISO/IEC 17025:2007 standard, the Laboratory has accredited the following 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
V-2-29 (HRN EN ISO 9308-1:2000/Corr.1:2008);
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);
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)

Branch – Veterinary Institute Vinkovci

Sample type
Food
Milk and dairy products
Meat and meat products
Other
Animal feeding stuffs
Feed mixtures
Components
Drinking water
Public water supply
Individual water supply
Ice
Bathing water
Open watercourses
Pools
Swabs – contact plates
Contact plates
Swabs
Total

NUMBER OF
SAMPLES
762
1 556
1 164
58
46
2 005
347
34
4
2
14 526
761

Test

Number of
samples

Bacteriological
test

3 482

Bacteriological
test

104

Bacteriological
test

2 386

Bacteriological
test

6

Bacteriological
test

14 289
21 267

Branch – Veterinary Institute Vinkovci

Laboratory employees:
Hrvoje Krajina, DVM, Laboratory Manager
Irena Perković, Dipl.Eng, Deputy Manager
Mirta Vukičević, DVM, veterinarian

Zdenka Rimac, technical associate
Ivan Knežević, technical associate
Jurica Lesandrić, technical associate
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Laboratory for Analytical
Chemistry and Residues (V-3)
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
in the samples of animal feed, meat, drinking water and wastewater. In all tests, the Laboratory had very good results.

Sample type
Štefica Grgić, Dipl. Eng.,

Laboratory Manager
e-mail: stefica-posavcevic@net.hr

The activities of the Laboratory for Analytical Chemistry and Residues include chemical analyses on samples of food, animal feed,
drinking water and wastewater.
The Laboratory has three Diploma Engineers of Food Technology
and two technical associates. The Laboratory is accredited according to ISO 17025. Until now, the Laboratory has nine accredited
methods in the field of water and animal feed analysis.

Test
parameters

Water, fat, ashes, protein,
Animal feed
fibres, calcium, phosphorus,

Pivka
perutninarstvo
d.d. Pivka,
Slovenia

Cured meat

Nitrites

Fapas

Honey

Water, electroconductivity, pH,
HMF, saccharose, diastasis, acidity

Bipea

Cheese,
yoghurt,
cream

Fat, protein, dry matter, pH, NaCl

Faculty of
Agriculture
Zagreb

Drinking
water

pH, electroconductivity, nitrates,
KMnO4, ammonium, nitrites

Fapas

chlorides, phophates, sulphates,
Wastewater iron, manganese, total
nitrogen, COD, oils and fats

Laboratory activities in 2013

Laboratory
sending samples
for test

Chemical
Institute
Ljubljana

Table 1. Number of samples tested in 2013
Sample type

Test

Food

Chemical – Physical

Number of samples
414

Animal feed

Chemical – Physical

68

Drinking water

Chemical – Physical

2 066

Wastewater

Chemical – Physical

271

Total
Branch – Veterinary Institute Vinkovci

2 819

Education and participation
in research and professional
conferences
➜

Krunoslav Aladić: Workshop on microbiological and chemical
risk assessment organized by TAIEX and Croatian Food Agency, Zagreb, 19-20 November 2013.

Branch – Veterinary Institute Vinkovci

Laboratory employees:
Štefica Grgić, Dipl.Eng., Laboratory Manager
Anastazija Konjarević, Dipl.Eng.,
Deputy Manager

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 include preparation of microbiological culture media for other laboratories of the Branch Institute (V-1 and V-2).

The Laboratory also provides the services of washing and sterilisation of laboratory dishes, equipment and accessories; storage of
media, additives, reagents, and strains; control of culture media; as
well as removal and disposal of biological and pathogenic waste
materials.
The Laboratory prepares culture media for the accredited methods
and keeps all records as required by the quality system. The Laboratory is not accredited, but it operates in full compliance with all
the principles and requirements of the HRN EN ISO 17025 standard.

Mirta Vukičević, DVM,

Laboratory Manager
e-mail: vukicevic@veinst.hr

Branch – Veterinary Institute Vinkovci
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Laboratory employees:
Mirta Vukičević, DVM, Laboratory Manager
Katarina Komljen, Dipl. Eng., Deputy Manager

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, administrative services
and, in cooperation with the Secretary of the Croatian Veterinary
Institute, also legal services of wide scope. While the year 2012
was marked with the transition to the budget accounting and the
training for the new accounting software, which became operational on the first workday of 2012, the year 2013 has been used for
the upgrade and completion of all elements of the new accounting
software. For that purpose, specific workshops have been organized for the accounting employees.

An integral part of the General Unit 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 laboratories for
the processing. For that purpose, the VetLab software is used, which is constantly upgraded and improved. Every sample entering
the receipt office is subject to traceability, from the entry to the
final analysis report.
For the premises with boiler rooms exceeding 50 kW, there is a
legal obligation of having a certified person for boiler rooms, who
passed the Occupation Health and Safety test. For that reason, we
have employed a building superintendent. His employment has
proven to be an excellent decision, as (in addition to his regular tasks), he has also been performing minor repairs, furniture assembly, and even minor servicing tasks.

General Unit employees:
Zora Pinter, Accounting Department Manager
Jasminka Pletikosić, accounting staff
Vedran Pletikosić, accounting staff
Tina Klarić, technical associate, Sample Receipt Office
Tomislav Štrangar
Krešimir Imrek, building superintendent
Nada Pinter, cleaning lady
Branch – Veterinary Institute Vinkovci
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Branch –
Veterinary
Institute Rijeka

Natalija Džafić, MSc, DVM,

Head of Branch
e-mail: dzafic.vzr@veinst.hr

T

he smallest branch of the Croatian Veterinary Institute, Branch Veterinary Institute Rijeka, is located in the wider centre
of the City of Rijeka. Upon the completion of the works on
the adaptation and additional construction of the building, in the
period from February 2011 until February 2012, our employees
have been focused on the improvement of our professional services. During an external independent audit, which was also the
re-accreditation of the Branch Institute as a whole, the following
new methods have been positively assessed: at the Laboratory for
Diagnostics – Immunofluorescent test for detection of rabies virus; at the Laboratory for Food Microbiology – Enumeration of
culturable microorganisms - Colony count by inoculation in nutrient agar culture medium, and at the Laboratory for Analytical
Chemistry and Residues – Determination of electric conductivity. Thereby, the number of accredited methods on the Branch
level has increased to 15, and the number of methods in respect of
which we have the status of official laboratory is 12 for food and
animal feed and 11 methods in the field of veterinary services.
In the course of 2013, one of our employees retired due to her age
(Marija Poropat, 35 years of work at the Branch Institute) and we
hired a new employee at our Accounting Department. Due to unexpected increase in the scope of activities at the Laboratory for
Analytical Chemistry and Residues, we employed a Master Engineer of Food Engineering.
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

U podružnici Veterinarski zavod Rijeka zaposleno
je 20 djelatnika, od toga 5 doktora veterinarske
medicine od kojih je 1 doktor znanosti i 2
magistra znanosti, 1 profesor kemije i biologije, 1
diplomirani sanitarni inženjer i 1 magistra inženjerka
prehrambenog inženjerstva. Uz navedene VSS
djelatnike, zaposleno je 8 tehničara, 2 čistačice
i 2 administrativna djelatnika. Ukupna iskoristiva
površina od 620 m2 ravnomjerno je raspoređena u
laboratorijske i administrativne prostore.

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.
Attendance at education, workshops and various seminars is indispensable for improvement in the quality of our services. In 2013,
we attended the Workshop on Monitoring of Bivalve Mollusc Production and Relaying Area (25-26 February 2013, Split). The Manager of the Laboratory for Food and Feed Microbiology went for
the Study Visit on Microbiological Testing Criteria, 18-22 March
2013, Belgium, AFSCA, Scientific Institute for Public Health, and
attended the education at the Croatian Academy of Science and
Arts in Zagreb under the title “Parasitic zoonoses and heavy metals in terrestrial mammals”, on 20 May 2013. In the period 16-18
April 2013, the Head of the Branch attended the conference organized by the EURL for Listeria monocytogenes, Maisons-Alfort
Laboratory for Food Safety, ANSES, France. On 9 October 2013,
the Manager and Deputy Manager of the Laboratory for Analytical
Chemistry attended the Mass Spectrometry Seminar - ultimate tool
for food safety and environmental applications held in Zagreb. On
24-25 October 2013, they attended the Annual NRL and EURLMB
Conference, organized by EURLMB, Vigo, Spain, which took place
in Split.
Considering a very important segment of our Branch activities,
determination of biotoxins in shellfish, in the course of 2013 we
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undertook all the required measures to obtain the Decision of the
Ministry of Agriculture for the breeding of experimental animals
and as user of experimental animals. For that reason, one of our
employees attended the Training course for persons working
with experimental animals, Course Category: LabAnim 3 Laboratory Animal Science Course, FELASA cat. C equivalent, in duration
of 80 hours (5-15 June 2013) at the Faculty of Natural Science and
Mathematics, University of Zagreb.
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.

Branch – Veterinary Institute Rijeka

Visit by Academy member Slavko Cvetnić and the General Manager of the
Croatian Veterinary Institute, Prof. Željko Cvetnić, PhD (22 May 2013)

In order to improve the quality of our work, in late 2013, we started
a procedure for the purchase of the equipment for the molecular
laboratory. The equipment worth approximately HRK 100,000.00
will be installed in early February 2014.
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Laboratory for Diagnostics (R-1)

In 2013, the Laboratory tested total 43,755 samples (compared to
39,567 samples in 2012). The tests were documented with 4,835
test reports. By category, most samples were bovine, sheep and
goat blood samples. At a request from the Ministry of Agriculture,
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.

Table 1. Number of diagnostic tests by diseases in
2013
Disease

Number of samples

Rabies (IF)

463*

Brucella melitensis (RB)

28 973

Brucella ovis (ELISA)

Antun Tomac, MSc, DVM,

Laboratory Manager
e-mail: tomac.vzr@veinst.hr

1 196

Enzootic bovine leucosis (ELISA)

11 467

Udder health control

12

Salmonelloses and Salmonella
infections in poultry

494*

Infectious and parasitic diseases in bees

Laboratory activities in 2013
➜

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:

8

Trichinellosis (digestion)

96

Pathological anatomical tests

49

Coprological test

65

Malassezia pachydermatis

130

Antibiogram

184

Other (swabs, scrapings, hair)

618

Total

43 755

* accredited method

–– 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, 2013
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Accreditation and participation in
inter-laboratory proficiency tests
The laboratory is accredited according to HRN EN ISO 17025 for
the horizontal method of isolation of Salmonella spp. from faeces.
Since last year, we have also been accredited for the method of
Immunofluorescence test for detection of rabies virus.

In the course of the preceding year, the Laboratory participated in
a proficiency test scheme with the Veterinary Laboratories 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), direct immunofluorescence method
for rabies diagnostics (Z-III-2), and artificial indigestion method
test in diagnostics of trichinellosis organized by the Laboratory for
Diagnostics of the Branch Veterinary Institute Vinkovci. In these
tests, we had satisfactory results.

Laboratory employees:
Antun Tomac, MSc, DVM, Laboratory Manager
Tibor Andreanszky, PhD, DVM, expert associate
Irena Mrak – Možanić, technical associate
Branch – Veterinary Institute Rijeka
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Laboratory for Food and Feed
Microbiology (R-2)
Compared to the preceding year, we noticed an increase in the
overall number of samples as well as growth in the number of
samples in all categories, except for a minor fall in the number of
eggs, 22% less finished and semi-finished meals and a drastically
less (95%) animal feed.
We noticed a significant growth in the number of samples for the
category of milk and dairy products (95%), honey and its products
(71%), and other (94%).
Contact plates and swabs of the surfaces excepted, most of the
samples were meat and processed meat products (39%), milk and
dairy products (15%), water and ice (13%) as well as finished and
semi-finished meals and bakery products.
There were 44,449 analyses completed. Most frequently determined
bacteria were Entebacteriaceae, Coagulase-positive Staphylococcus – Staphylococcus aureus and total bacteria count.

Barbara Boljkovac, DVM,

Table 1. Type and number of samples (comparison
2010-2013)

Laboratory Manager

TYPE AND NUMBER OF SAMPLES

2010.

2011.

2012

2013

e-mail: boljkovac.vzr@veinst.hr

Milk and dairy products

424

521

436

852

– Out of that: cheese

615

Meat

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:

3 376

3 128

2 212

2 232

– Out of that: processed
meat products

466

Fish

491

349

409

530

– Out of that:
fish products

62
296

– Out of that: shellfish

➜

Microbiological food tests;

➜

Microbiological animal feed tests;

Honey and its products

➜

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;

Finished and
semi-finished meals,
bakery products

784

➜

Microbiological tests of drinking water;

Animal feed

552

➜

Testing of microbiological purity of food processing facilities;
Qualitative determination of residues of antibiotics in food;

Water and ice

139

➜
➜

Parasitological test of fish.

Eggs

91
34

Other
Total

In 2013, we issued 5,852 reports for 18,680 samples. Out of that,
there were 12,714 samples for determination of microbiological
purity (contact plates and swabs) and 5,763 samples of food, water, etc.

-Out of that:
contact plates

Contact plates and swabs

Grand Total

63

61

42

38

65

809

633

613

3

984

45

67

721

330

418

150

84

128

248

6 041

6 049

5 105

5 763

15 941

13 997

12 714

12 917

13 876

12 629

12 807

17 819

18 680

21 982

Annual report, 2013
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Figure 1. Presentation of samples tested in 2013 (except for samples of swabs
and contact plates)
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Figure 3. Results of testing microbiological purity in food processing facilities:
comparison 2012-2013
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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.
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 for detection of Salmonella
spp. and Listeria monocytogenes
6. Horizontal method for the enumeration of microorganisms –
Colony-count technique at 30 °C (HRN EN ISO 4833:2008)
Branch – Veterinary Institute Rijeka
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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)
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).

Participation in inter-laboratory
proficiency tests
The Laboratory took part in the inter-laboratory tests organized by
the Health Protection Agency, LGC Standards, and CRL for Listeria monocytogenes.
Method

Number of samples

Salmonella spp.

7

Education
Barbara Boljkovac:

6

➜

L. monocytogenes, detection

1

L. monocytogenes, enumeration

9

Colony count techniques at 30 °C

1

Enumeration of coagulase-positive staphylococci

1

–– 25 February 2013: Workshop on Monitoring of Bivalve Mollusc Production and Relaying Areas, Split
–– 18-22 March 2013: Study Visit on Microbiological Testing
Criteria, Brussels, Belgium
–– 20 May 2013: Parasitic zoonoses and heavy metals in terrestrial predators, Zagreb
➜ Natalija Džafić:

-glukoronidaza positive E. coli – MPN

-glucuronidasa positive E. coli – enumeration

1

Enumeration of Enterobacteriaceae - Part 2

1

Enumeration of culturable microorganisms at 22°C and 37°C

1

Yeasts and moulds

1

E. coli and coliforms in water

1

Enterococci in water

1

–– 25 February 2013: Workshop on Monitoring of Bivalve Mollusc Production and Relaying Areas, Split
–– 16-18 April 2013: 7th Workshop of NRLs for Listeria monocytogenes, Paris, France

Laboratory employees:
Barbara Boljkovac, MSc, DVM,
Laboratory Manager
Natalija Džafić, 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)
The analyses include tests on protein contents, total fats, salt content, raw fibres, carbohydrates, energy value calculations, mineral
content, humidity, milk fat, acidity level, electric conductivity,
certain additives, and other physical and chemical parameters depending on the type of sample, customer’s request and depending
on our laboratory equipment.

Dijana Mišetić Ostojić, Prof.,

Laboratory Manager
e-mail: misetic.vzr@veinst.hr

L

aboratory for Analytical Chemistry and Residues of the Branch Veterinary Institute Rijeka conducts the analyses of shellfish tissue on biotoxins, fish and fish products, and other foodstuffs of animal origin, as well as honey and other bee products,
bakery products, finished meals and animal feed, for the purpose
of control of their labels, on basic nutritional parameters.

A specific feature and the focus of the Laboratory services, considering its geographic position, is the orientation on the analyses
of shellfish, fish and their products, and crabs. Therefore, for five
years already, the Laboratory has been analysing biotoxins in shellfish by instrumental (HPLC/DAD) method and bio-experiment for
the requirements of the Plan of monitoring the quality of sea and
shellfish on the farming areas and relaying areas of live shellfish.
Also, for a number of years, the Laboratory has been determining the contents of histamine in oily fish and related products
(originally on thin-layer chromatography - TLC). In the four recent
years, the Laboratory has been using the high-performance liquid
chromatography (HPLC) instrumental method. In respect of that
method, the Laboratory has been accredited as the official laboratory with the Directorate for Veterinary Services and is currently
expecting the expansion of the accreditation field for the method.
Due to the progress of its operations and modernisation of our
methods, the Laboratory will gradually replace the bio-experiments on mice, for which we are breeding our own laboratory
mice and have all the conditions required, with high-performance
instrumental methods, according to the recommendations by ERLMB and the relevant Ministry. In that regard, in the course of the
preceding year we conducted significant preparations for purchase of additional equipment and other consumables. In this way,
the Laboratory could participate on equal grounds in the controls
of biotoxins on the level of other European countries, following
the trends of the EU reference laboratory for sea toxins.
The Laboratory also controls honey and other bee products, on
physical and chemical parameters, according to the applicable
Regulations and standard methods, as well as melissopalynology
(pollen count) for determination of honey type and its labelling,
and for determination of the geographic origin of honey. In that
regard, the Laboratory has been participating for the 7th year in
row in the evaluation of honey in the County of Primorje and
Gorski Kotar area, providing professional support at the competition of honey producers.
Most of our time in 2013, in addition to routine analyses, we
spent on the demanding validation and development of a
method for determination of residues of nitroimidazole, five
substances on six sample types (muscle tissue, blood plasma,
milk, fish, eggs and water). We are currently in the process of
supplemental validation of three additional substances.

Branch – Veterinary Institute Rijeka
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Laboratory activities in 2013
Type of analysed samples

Number of
analysed samples

Number of met
hods processed

Shellfish

497

1 491

Fish, crabs and fish products

301

311

Milk and dairy products

52

260

Finished products,
bakery products

27

135

Meat and meat products

49

147

Honey and bee products

72

162

Other foodstuffs
Total

6

30

1 004

2 536

Accreditation
Since 2007, the Laboratory has implemented the Quality Management System. After the external independent audit by the Croatian
Accreditation Agency in 2009, it was accredited in 2010. It has the
official accredited laboratory status, after the accreditation of the
method of Determination of the content of domoic acid (Amnesic
Shellfish Poison - ASP), in shellfish tissue. In 2013, an additional
method - Determination of electric conductivity in honey (IHC
method) was also accredited.
The refurbishing of the Laboratory and the purchase of new equipment created the conditions for the expansion of the Laboratory
accreditation field.
In 2014, we are planning to apply for at least 4 other methods for
expansion of the accreditation field, particularly on instrumental
high performance methods.

Participation in inter-laboratory
proficiency tests
The Laboratory participates in an inter-laboratory proficiency test,
organized by QUASIMEME of the Netherlands, for the accredited

method of detection of domoic acid (ASP biotoxin), where it has
100% proficiency results, with a low z-score. It also participates
in an inter-laboratory proficiency test organized by the Reference
Laboratory – IZOR with similar success.
The R-3 Laboratory participates also in the inter-laboratory proficiency tests for determination of histamine in fish and fish products organized by FAPAS, and in a PT organized by the Institute
of Dairy Industry of the Faculty of Agriculture in Zagreb, for basic
qualitative parameters of cheese.
During the year, the Laboratory validated a method for determination of nitroimidazole in 6 different matrices, and did an interlaboratory proficiency testing organized by FAPAS in egg samples,
with very good results and a low z-score.
We cooperated with the same organizer on determination of the
basic parameters in meat products and obtained good results.
The R3 Laboratory successfully participated in a PT testing organized by EURLMB Vigo, Spain, with a bio-experiment for biotoxins
PSP and DSP.
Late in the year, the Laboratory participated in an inter-laboratory
test organized by BIPEA France, concerning the parameters of
electric conductivity in honey, water content in honey as well as
hydroxymethylfurfural, where we had successful performance.

Annual report, 2013

CROATIAN VETERINARY INSTITUTE

133

134

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

Purchase of equipment
Following the moving into the new and reconstructed premises
of the Institute, we installed the equipment purchased in 2011 and
2012 through the World Bank project. In 2013, we mostly invested
in consumables and equipment such as Ultraturrax and into spare
parts for the existing instruments.
We performed the annual calibrations of reference thermometer
and analytical scales. Also the preparatory works were conducted
and the agreements made for the purchase of equipment for modernisation of former methods.

Education
➜

Dijana Mišetić Ostojić, Prof.:
–– 25-26 February 2013: Workshop on Monitoring of Bivalve
Mollusc Production and Relaying Areas, organized by TAIEX, Split

–– 9 October 2013: Mass spectrometry Seminar-ultimate tool
for food safety and environmental applications, Zagreb,
Arena centar
–– 24-25 October 2013: Annual NRL and EURLMB Conference, organized by EURLMB, Vigo, Spain; Split
➜ Kristina Kvrgić, Dipl.San.Eng:
–– 17-19 April 2013: Measurement uncertainty for practical
use, Zagreb, Croatian Metrology Society
–– 9 October 2013: Mass spectrometry Seminar: ultimate tool
for food safety and environmental applications, Zagreb,
Arena centar
–– 24-25 October 2013: Annual NRL and EURLMB Conference, organized by EURLMB, Vigo, Spain; Split
➜ Josipa Ćakarun, Mag.Eng.Techn.Aliment:
–– 9 October 2013: Mass spectrometry Seminar - ultimate tool
for food safety and environmental applications, Zagreb,
Arena centar

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
For the requirements of bio-experiments and
breeding of laboratory mice, expert associate:
Tibor Andreanszky, PhD, DVM
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Laboratory for Culture Media
Preparation and Sterilisation (R-4)

Table 1. Correlation table 2012 – 2013

Mirela Sablić,DVM,

Laboratory Manager
e-mail: sablic.vzr@veinst.hr

Culture media

2010

2011

2012

2013

Agars

385 L

474.1 L

491.4 L

753 L

Broths

1 549 L

1 776 L

1 815 L

2 093

Semi-hard media

11.25 L

13.30 L

9.25 L

11.5 L

Rijeka. The Laboratory employees are in charge of pre-sterilisation, washing and sterilisation of dishes and accessories 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

The 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 control of their sterility and fertility.
The Laboratory has been preparing broths from dehydrated media,
according to the manufacturers’ instructions or recipes, from individual ingredients. All supporting records are kept regarding the
ordering and receipt of dehydrated culture media and the required
additives, records of sterilisation, regular repairs and calibration
of equipment. The Laboratory for Microbiology and the Laboratory
for Diagnostics send a written Order Form to order the 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

Figure 1. Share of preparation of various culture media 2010-2013
2500

Quantity of media in litres

Laboratory activities in 2013

The Laboratory produces more than fifty various culture media:
agars, broths and semi-hard media. In 2013, the Laboratory produced total 2,457 L of various culture media, out of which 753 L
agar, 2,093 L broth and 11.5 L semi-hard media.
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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. In May
2012, in the internal assessment of the accredited laboratories, the
R-4 Laboratory was assessed positively.

Personnel education
In the course of 2013, the Laboratory employees did not attended
any external education, but they had an intensive program of internal education, focused on improvement of quality of operations.

Laboratory employees:
Mirela Sablić, DVM,
Laboratory Manager
Sabrina Valenčić,
technical associate
Danijela Peček, washing lady
Suzana Fućak, cleaning lady
Branch – Veterinary Institute Rijeka
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General Unit

G

eneral Unit of the Branch Veterinary Institute Rijeka provides the
services of great significance for the requirements of the laboratory and our customers. The General Unit services include accounting and bookkeeping services, receipt and sending of mail, receipt
and registration of samples, printing and sending of analysis reports,
and cleaning of the Branch Veterinary Institute Rijeka premises. The
accounting operations of the Institute were successfully transferred
into the new accounting software in early 2012.

In the course of 2013, the education of the accounting staff was continued, aimed to improve the quality of operations at the General Unit. In
addition, the General Unit is responsible to ensure 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
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Branch –
Veterinary
Institute Split
The Branch Veterinary Institute Split currently has 24 employees:
8 Doctors of Veterinary Medicine and 3 Diploma Engineers in
Chemistry and Biology. Out of that, there are 4 PhDs, one of
them senior scientific associate and two MScs. The Institute
has 8 technicians, 2 administrative employees and 3 cleaning
ladies. The Institute operations are organized in 5 units:
➜
➜
➜
➜
➜

Laboratory for Diagnostics
Laboratory for Food and Feed Microbiology
Laboratory for Analytical Chemistry and Residues
Laboratory for Culture Media Preparation and Sterilisation
General Unit

On 5 December 2013, the Branch Veterinary Institute Split celebrated
its 80th anniversary and the opening of its refurbished laboratories.
The refurbished building of the Branch Veterinary Institute Split with
the new equipment was opened by Mirjana Mataušić-Pišl, PhD, Assistant Minister of Agriculture and Head of the Directorate for Veterinary
Services and Food Safety. Present at the opening were: representatives of the City of Split; Mr. Luka Brčić, Deputy County Prefect of
the County of Split-Dalmatia; Prof. Tomislav Dobranić, PhD, Dean of
the Faculty of Veterinary Science in Zagreb; Prof. Željko Cvetnić, PhD,
General Manager of the Croatian Veterinary Institute; heads of other
branches; veterinary and sanitary inspection; veterinary organisations
and business partners of the institute from the area of Dalmatia.
In 1933, the Veterinary Department of the Hygiene Institute Split was
established and that year is taken as the start of veterinary diagnostics
and the year of establishing of the Branch Veterinary Institute Split. In
the course of years, the Department gained independence and changed
its title several times. It was only in 1952, under the name of Veterinary Diagnostic Station Split, they moved into a designated building in
Poljička cesta 33, Split, where it is still located. In the course of years,
its name was changed into the Branch Veterinary Institute Split and it
became part of the Croatian Veterinary Institute Zagreb, together with
the other branches.
In its 80 years of existence, the Branch Veterinary Institute Split took
an active part in the detection and control of infectious diseases of
animals and zoonoses such as sheep box, rabies, brucellosis, tuberculosis, swine fever, leishmaniasis, blue tongue disease, bovine leucosis,
nosemosis, varroatosis, etc. In the preceding years, the Laboratory
played its role in the protection of human health and safety of food
of animal origin in the area of four Dalmatian counties. A particular
success of the Branch Veterinary Institute Split is the appointment of
their laboratories as reference laboratories for blue tongue disease as
well as bacteriological and virological pollution of shellfish in the Republic of Croatia by the Ministry of Agriculture. Currently, the Branch
Veterinary Institute Split is an institution with modern equipment,
refurbished and thoroughly reconstructed building, due to the funds
provided by the World Bank and the EU regional projects.
Branch – Veterinary Institute Split

Eddy Listeš, PhD, DVM,

Branch Head
e-mail: e.listes.vzs@veinst.hr

In the course of 2013, the major part of the Institute activities included
the implementation of the CAPS2 Project (Strengthening of Centres for
Aquaculture production and safety surveillance in Adriatic Cross-border Countries). The public procurement procedure for the purchase
of sophisticated instrumental equipment based on a complex PRAG
procedure was completed. We also conducted numerous activities for
the successful project implementation.
The employees of the Branch Veterinary Institute Split participated in
several education courses abroad:
➜ Annual meeting of EC National bluetongue Reference labs, Brussels, Belgium, 2 December 2013
➜ Workshop on residue testing Beta-agonists, coccidiostats, anthelmintics, NSAIDs - Practical part of workshop Avermectins, Bundesamt für Verbraucherschutz und Lebensmittelsicherheit (BVL) European Union Reference Laboratory (EURL) (Beta-agonists, coccidiostats, anthelmintics, NSAIDs), Berlin, Germany, 14-18 May 2013
➜ Practical laboratory based training on marine toxin analysis using
chemical methods (LC MS/MS and HPLC-FLD) Galway, Marine institute, Ireland, 11–15 June 2013
➜ Workshop of EURLs for monitoring bacteriological and viral contamination of bivalve molluscs organized by EURL CEFAS, Rome,
Italy, 7-9 October 2013
➜ XVI Workshop of EU-RL/NRLs for Marine Biotoxins, Split, Croatia,
24-25 October 2013
➜ EURL PAH HPLC Training, European Union Reference Laboratory
for Polycyclic Aromatic Hydrocarbons, Institute for Reference Materials and Measurements, Geel, Belgium, 25-27 November 2013
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Laboratory for Diagnostics (S-1)

A special feature of our Laboratory is the serological diagnostics of
Blue Tongue disease by enzyme immunoassay and serum neutralisation test, detection of RNA virus of Blue Tongue disease by molecular reverse transcription method – polymerase chain reaction
(PCR) and isolation of Blue Tongue disease virus on cell cultures.
Also, the Laboratory is conducting the diagnostics of leishmaniasis
in dogs by indirect immunofluorescence method.

Table 1. The most important applied diagnostic
methods and the number of tested samples
PRESENTATION OF TESTS CONDUCTED IN 2013
Damir Lukačević, PhD, DVM,

Enzyme immunoassay for diagnostics of EBL

Laboratory Manager

Enzyme immunoassay for diagnostics
of Blue Tongue disease

e-mail: d.lukačević.vzs@veinst.hr

NUMBER OF
TESTS
9 118
721

Serum neutralisation test for Blue Tongue disease

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 of
protection of animals from infectious and parasitic diseases and
their financing in 2013.

1

Enzyme immunoassay for diagnostics
of sheep brucellosis (B.ovis)

1 003

Inhibition of hemagglutination
(determination of immunity titre on ND)
Rose-Bengal test for bovine, porcine,
caprine and ovine brucellosis

412
40 945

Direct immunofluorescence for
etiological diagnostics of rabies

133

Indirect immunofluorescence for
diagnosis of leishmaniasis in dogs

94

Direct immunofluorescence for diagnosis
of giardiasis and cryptosporidiosis

44

Pathological anatomical tests

259

General bacteriological test

155

Mycological culturing method

120

General microbiological test of
mammary gland secretion

8

Bacillus anthracis – bacteriological identification

7

Isolation of motile Salmonella spp.

881

RT – PCR for detection of RNA virus
of Blue Tongue disease

127

Microscopic tests for diseases of bees
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Accreditation
In 2006, the Laboratory started the implementation of the Management System according to Standard HRN EN ISO/EC 17025 and it
currently has three accredited methods. It 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, 2009, Chapter 2.1.3 Blue tongue)
➜ Rose Bengal test for detection of specific antibodies for bovi-

ne, porcine, caprine and ovine brucellosis (test method OIE
Manual of diagnostics tests and vaccines for terrestrial animals. OIE online ed. 2012. 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 2013
In 2013, 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
➜ Isolation of motile Salmonella from eggs and poultry faeces

(Salmonella in poultry): organized by the Veterinary Laboratories Agency – Veterinary Laboratory Quality Assessment,
Sutton Bonington, UK

Branch – Veterinary Institute Split

➜ Rose Bengal test for detection of specific antibodies for bovi-

ne, porcine, caprine and ovine brucellosis: organized by the
AHVLA laboratory, Vetqas, Sutton Bonington, UK
In addition to the foregoing inter-laboratory proficiency tests of
accredited methods in 2013, 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:
Direct immunofluorescence for diagnostics of rabies – organized by the Croatian Veterinary Institute, Laboratory for Rabies
and General Virology
Rose Bengal test for detection of specific antibodies for bovine, porcine, caprine and ovine brucellosis: organized by the
Croatian Veterinary Institute, Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases.
The S-1 Laboratory as the Reference Laboratory of the Republic
of Croatia for the method of 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 2013, the Laboratory employees attended the education courses
in the field of management system as well as technical seminars.
–– On 25 September 2013, Zdravka Vidić, DVM and Sanda
Katić, DVM, our expert associates attended a symposium
held in Zagreb: Brucellosis in Croatia and neighbouring
countries, organized by the Croatian Academy of Science
and Arts – Committee for Animal and Comparative Pathology and the Croatian Veterinary Institute Zagreb.

Branch – Veterinary Institute Split

–– On 3-4 October 2013, Damir Lukačević, DVM, Laboratory
Manager, actively participated in the 5th International Congress Veterinary Science and Profession, Zagreb, 2013.
–– On 2 December 2013, Zdravka Vidić, DVM, expert associate, attended the Annual meeting of the EU National Bluetongue Reference Laboratories”, Brussels, Belgium.

Doctoral dissertation defence
➜ On 29 October 2013, Damir Lukačević, DVM, Laboratory

Manager defended his doctoral dissertation under the title
“Monitoring leishmaniasis in dogs by application of various
combinations of diagnostic methods” at the Faculty of Veterinary Medicine University of Zagreb.

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 Feed
Microbiology (S-2)
pollen analysis of honey; field as well as expert advisory sampling
of food and smears in the production and trading facilities by the
Laboratory employees based on the 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 continues to implement the microbiological tests of shellfish.
The quality of the Laboratory services has been confirmed with
its successful reaccreditation, based on the requirements of the
HRN EN ISO/IEC 17025 standard by the Croatian Accreditation
Agency.
In addition to the foregoing, the Laboratory has kept all its statuses
of official and reference laboratory based on the Decisions by the
Croatian Ministry of Agriculture, namely:
➜ Official Laboratory for seven accredited methods, as well as

for 21 other methods;
➜ Reference Laboratory for monitoring of viral and bacteriologi-

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);

cal pollution of shellfish.
The Laboratory developed a method for detection and quantification of norovirus GI and GII in shellfish (applicable also to other
foodstuffs), while a method for detection of hepatitis A virus in
shellfish is being developed. Considering the low level of virus
contamination and the specific features of the studied matrix, the
method of choice is the molecular method of polymerase chain reaction (PCR) i.e. real-time reverse-transcription PCR (RT-PCR).
In respect of that method, some of the Laboratory employees attended the education at the Instituto Zooprofilatico Sperimentale
in Teramo, Italy. The protocol used is that of the EU Reference
Laboratory for bacterial and viral pollution of shellfish (CEFAS EURL), Weymouth.
The Laboratory established 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). There are
plans to introduce the polymerase chain reaction (PCR) for target
toxR gene, tdh and trh genes of V. Parahaemolyticus, with support
from the EU Reference Laboratory CEFAS, Weymouth, depending on the method development and harmonization (at this point,
there is no standardized method).

Laboratory activities in 2013
In the course of 2013, the Laboratory tested 18,449 samples, on
which 42,247 tests were done. Most samples were those from the
environment: smears/contact plates for the testing of the microbiological purity of surfaces of the plants, equipment, devices, acBranch – Veterinary Institute Split

Branch – Veterinary Institute Split

cessories, means of transport, and hands of the persons which in
the food processing come into contact with food and/or products
of general use. Considering the customers, majority of samples
are those ordered by the contract facilities and only a minor share
of the samples are those within the scope of the Ministry of Agriculture monitoring and ordered by the veterinary inspection. The
Laboratory employees receive the samples of food, water and animal feed on daily basis and take the samples of contact plates and
smears from the contract facilities in the area of the Split-Dalmatia
County, Zadar County, Šibenik-Knin County and Dubrovnik-Neretva County.

Figure 2. Presentation of samples tested in 2013 per customer

Shellﬁsh
monitoring 3.4%
GVI monitoring 0.1%
Customer order 0.5%

Contract
92.2%

Veterinary
inspection 3.9%

Table 1. Type and number of tested
samples in 2013
NUMBER OF
SAMPLES

% OF TOTAL
SAMPLES

Contact plates (smears)
from envir.

11 214

60.8

Meso i mesni pripravci

2 004

10.9

Fish and fish products

559

3.0

Milk and dairy products

443

2.4

Eggs and products

46

0.2

Semi-finished and
finished meals

206

1.1

Bakery products,
pastries.honey

209

1.1

Water, ice

827

4.5

1 213

6.6

Poultry neck skins

235

1.3

Shellfish monitoring

621

3.4

SAMPLE TYPE (CATEGORY)

Carcass swabs

Table 2. Tests, number and ratio of analyses in 2013
NUMBER NUMBER OF
OF
POSITIVE
ANALYSES
SAMPLES

TYPES OF TESTS

% OF
POSITIVE
SAMPLES

Microbiological tests
Salmonella-detection method

3 427

24

0.7

Colony count of microorganisms at 30 °C

2 697

47

1.7

Sulphite-reducing clostridia – colony detection

1 336

0

0.0

982

9

0.9

2 408

19

0.8

644

0

0.0

1 281

80

6.2

640

10

1.6

Enumeration of coagulase positive staphylococci
Enterobacteriaceae - detection and enum. method
L. monocytogenes - enumeration method

Diaphragm

698

3.8

Animal feed

86

0.5

Other

88

0.5

E. coli i colif. bact. – detect. and enum. method (MF)

1 543

27

1.7

18 449

100

Enumeration of cultivated microorganisms in water

1 416

34

2.4

MPN E.coli - determination of most probable no.

679

47

6.9

Faecal streptococci – detection and enum. m. (MF)

836

15

1.8

9

0

0.0

Yeast and moulds

383

15

3.9

Pseudomonas aeruginosa

286

4

1.4

Aerobic sporogenic bacteria

81

1

1.2

Enterococcus spp.

36

0

0.0

22 396

643

2.9

Sensory properties

231

5

2.2

Parasitological test of fish

207

0

0.0

12

0

0.0

Total

Figure 1. Presentation of samples tested in 2013 (contact
plates not included)
Animal feed 1.2%
Diaphragm
9.6%

Carcass
swabs
16.8%

Other
4.5%
Shellfish
monitoring
8.6%

Water. ice
11.4%
Food
47.9%

E. Coli ß-glucoronidase positive - enumeration m.
L. monocytogenes - detection method

Clostridium perfringens

Other
Test of surfaces by contact plats and swabs

Antibiotics (Kundrat)
Pollen analysis
Trichinella spiralis - artificial ingestion method
Ukupno
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Figure 3. Graphic presentation of the share of specific microorganisms isolated from samples
Pseudomonas aeruginosa
(in water) 1,3%
Fekalni streptokoki
(in water)
4,7%

Salmonella 7,6%
Colony count of
microorganisms
14,8%

E.coli MPN
14,8%
Enumeration of
cultivated
microorganisms
(in water)
10,7%
E. coli and
coliform
(in water) 8,7%
L. monocytogenes
3,2%

Coagulase pos.
staphylococci
3,2%
Enterobacteriaceae
6,0%
E. Coli ß glucoronidase
positive 25,2%

Accreditation in 2013
In 2013, the Laboratory expanded the accreditation field with a method in the field
of water microbiology. According to HRN EN ISO 17025, the Laboratory has the
following accredited methods:
➜ 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

➜ 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
➜ Microbiology of food and animal feeding

stuffs – Horizontal method for the enumeration of microorganisms – Colony-count
technique at 30°C (HRN ISO 4833:2008);
S-2-SOP MB-07
➜ 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
➜ 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 11
290-1:1999+A1:2008);S-2- SOP-MB-17
➜ 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 112902:1999+A1:2008); S-2- SOP-MB-18

➜ Microbiology of food and animal feeding stuffs – Horizontal method for the

➜ Enumeration of cultivated microorgani-

enumeration of beta-glucuronidase-positive Escherichia coli - MPN method
using 5-bromo-4-chloro-3-indolyl-beta-D-glucuronide (HRS ISO/TS 166493:2008); S-2- SOP- MB-12

sms – Colony count by inoculation in a
nutrient agar culture medium (HRN EN
ISO 6222:2000)

Branch – Veterinary Institute Split

Branch – Veterinary Institute Split

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.

Method

Number of
distributions

Number of
samples

4

8

4

8

1

3

MPN -glucuronidase-positive
E.coli S-2- SOP- MB-12
Horizontal method for
detection of Salmonella spp
(S-2- SOP- MB-37)
Artificial digestion method
(diagnostics of trichinellosis)

Education and participation
in scientific and professional
conferences
➜ Irena Listeš and Ines Škoko:

–– Expert mission on National Plan of monitoring the seawater and bivalve molluscs in production and relaying areas
for live bivalve molluscs - Workshop on official sampling
and analyses of fishery products and LBM, Split, 25 February 2013;

Laboratory employees:
Tomislav Dujić, DVM, Laboratory Manager
Irena Listeš, PhD, DVM, Deputy Manager
Anđelo Katić, MSc, DVM

–– International Congress: “Veterinary Science and Profession”, Faculty of Veterinary Medicine Zagreb, 3-4 October
2013;
–– Workshop of EURLs for monitoring bacteriological and viral contamination of bivalve molluscs, organized by EURL
CEFAS, 7-9 October 2013, Roma, Italy

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)
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 and mercury)
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:
Tanja Bogdanović, PhD, Dipl.Eng,

Laboratory Manager
e-mail: t.bogdanovic.vzs@veinst.hr

T

he Laboratory for Analytical Chemistry and Residues conducts physical and chemical tests of food and animal feed,
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.

Branch – Veterinary Institute Split

–– Water soluble: ASP (biotoxin causing memory loss) by
liquid chromatography in combination with spectrometry
with diode array detection (HPLC or UHPLC-DAD) PSP
(group of biotoxins causing paralysis) by bio-experimental
method
–– Fat soluble: DSP (group of biotoxins causing diarrhoea)
by bio-experimental method
➜ Biogenic amines in fish and fish products, cheese – histamine
by liquid chromatography in combination with spectrometry
with diode array detection (HPLC or UHPLC-DAD)
➜ Legally required quality and safety parameters of fish and fish

products, meat and meat products, milk and milk products,
honey and drinking water:

147
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–– Water, ashes, fats (gravimetric chemical methods)
–– Water (refractrometry)
–– Water activity (aW), concentration of hydrogen ions (pH),
colour (colorimetry), temperature
–– 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)
Based on the Act on official controls conducted based on the regulations on food, animal food, animal health and welfare (Official
Journal NN no. 81/13) and the Ordinance on accreditation of official and reference Laboratories for food and animal feed (Official
Journal NN no. 6/10, 7/11 and 74/13), the Laboratory is accredited
as the official laboratory in the following fields:
➜ Fish products: biogenic amines, TVB-N
➜ Meat and meat products: polyphosphates, nitrogen, hydroxyproline, water, ashes and fats
➜ Cured meat products: sensory evaluation
➜ Live shellfish, sea-urchins, tunicates, snails: biotoxins (ASP,
PSP, DSP)
➜ Honey: sucrose, water, amylolytic activity, hydroxymethylfurfural
➜ Muscle tissue, liver, kidney: lead, cadmium, mercury
➜ Muscle tissue, liver tissue, milk, eggs: avermectins
The Laboratory takes part in the monitoring program 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 Monitoring of Microbiological Tests.

Table 1. Type and number of analyses in 2013
Type of analysis

Number of
analyses

Biogenic amines
Histamine

1 796

Biotoxins
ASP (biotoxin causing amnesia)

316

PSP (biotoxin causing paralysis)

316

DSP (biotoxin causing diarrhoea)

318

Veterinary medicinal products, antihelmintics – avermectins
Abamectin

228

Doramectin

228

Emamectin

228

Eprinomectin

228

Ivermectin

228

Moxidectin

228

Inorganic contaminants, chemical elements
Lead

168

Cadmium

137

Mercury

138

Arsenic

49

Copper

2

Iron

6

Organic contaminants, polycyclic aromatic hydrocarbons (PAH)
Benzo(a)pyrene

97

Benzo(a)anthracene

63

Benzo(b)fluoranthene

63

Chrysene

63

Additives

Laboratory activities in 2013
In 2013, the Laboratory processed 3,464 samples in 6,438 chemical
analyses. Most of the processed samples include fish and fish products (2,392 samples), drinking water (627 samples), liver, muscle
tissue and milk (total 228 samples) and meat and meat products
(182 samples).
Compared to total number of samples, 69% of samples refers to
contract facilities from the area of the Counties of Split-Dalmatia,
Zadar, Šibenik-Knin and Dubrovnik-Neretva, while 31% of samples
are those from the Ministry of Agriculture monitoring and the orders by the veterinary inspection, in which dominating samples
are those of the monitoring of histamine (13%), biotoxins (9%) and
residues of veterinary medicinal products - avermectins (7%).

7%

9%

2%
13%

69%

Sodium-nitrite

128

Polypohsphates

70

Physical-chemical properties of food and animal feed
Water activity

84

pH

15

Raw proteins

56

Total fats

55

Raw fibres

4

Raw ashes

50

Water

56

Energy value

28

Hydroxyproline

18

Meat proteins

18

National residue
monitoring program

Sodium chloride

62

Plan of monitoring the
quality of sea and shellfish
Sampling of imported
shipments
Revised national plan
for microbiological
tests on internal
croatian market

Honey analyses – contents criteria according
to the Ordinance on Honey (NN 93/2009)

Total volatile basic nitrogen (TVB-N)

9
13

Drinking water analyses
Free chlorine

247

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

625
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Accreditation of methods
In addition to the successful maintenance of the accredited analytical methods, which refer to food testing, including:
1. Determination of quantity of raw proteins
2. Determination of quantity of hydroxyproline
3. Determination of share of biogenic amines - histamine
4. Determination of share of volatile amines – total volatile basic
nitrogen (TVB-N)
The Laboratory expanded the field of accreditation to the testing
of residues of veterinary medicinal products and contaminates in
tissues and food of animal origin, testing of biotoxins in shellfish
and sensory evaluation of meat products with 3 testing methods,
namely:
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

Cooperation with other institutions
In the first year of the project CAPS2 (Strengthening of Centres for
Aquaculture production and safety surveillance in Adriatic Crossborder Countries) under the IPA Adriatic Cross-border Cooperation Programme-CAPS 2, the Laboratory continued the 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, Podgorica, Montenegro
Through the National program of monitoring of residues and monitoring of shellfish quality, the Laboratory has been cooperating
with the following external laboratories in form of workshops,
conferences, and inter-laboratory proficiency tests:
➜ Bundesamt für Verbraucherschutz und Lebensmittelsicherheit
(BVL) European Union Reference Laboratory (EURL) (Beta-agonists, coccidiostats, anthelmintics, NSAIDs), Berlin, Germany
➜ Institute for Reference Materials and Measurements (IRMM),
European Union Reference Laboratory (EURL) for Polycyclic
Aromatic Hydrocarbons, Geel, Belgium

Development of methods and
purchase of new equipment
After the purchase of a liquid chromatography device with diode
array detector and fluorescent detector (UHPLC-DAD-FLD, Agilent Technologies), the Laboratory implemented a method for determination of polycyclic aromatic hydrocarbons (PAH) in food in
compliance with the applicable laws.
The purchase of UHPLC device Agilent Infinity 1290 with diode
array detector (DAD) and fluorescent detector (FLD) made possible the transfer of isocratic accredited methods of determination
of contents of histamine and domoic acid from HPLC device to
UHPLC device based on ISET (Intelligent System Emulation TeBranch – Veterinary Institute Split

chnology) function. This accelerated the customer service to the
maximum level, which is of crucial importance for the fish processing industry.
Further, in the field of residues of veterinary medicinal products
– avermectins, the Laboratory expanded the validation of method
for determination of contents of avermectin in food of animal origin on egg matrix.
The validation protocols from residues of inorganic contaminants
have been revised and supplemented. They followed after the purchase of the absorption spectrometer AAS, Aanalyst 800 Spectrometer and hydride unit FIAS-100 (Perkin Elmer, SAD) in late 2011,
and they include lead, cadmium, arsenic and mercury.

Participation in inter-laboratory
proficiency tests
In the course of 2013, the Laboratory successfully participated in
9 inter-laboratory tests: 8 inter-laboratory comparison tests (ILC)
organized by the National Reference Laboratories or organized by
the Laboratory itself together with other laboratories and 1 proficiency test (PT) for the following analytical parameters:
➜ Biotoxins in bivalve molluscs: water soluble toxins (ASP, PSP)
and fat soluble toxins (DSP) – National Reference Laboratory
for sea biotoxins, Institute for Oceanography and Fisheries,
IZOR, Split
➜ Total volatile basic nitrogen in fish: TVB-N – University Department for Maritime Studies, University of Split
➜ Physical-chemical properties and additives in meat and meat
products: water, nitrogen, hydroxyproline, sodium nitrite and
polyphosphates – the ILC is organized by the S-3 Laboratory
together with the Croatian Veterinary Institute Zagreb, Laboratory for Analytical Chemistry
➜ Biogenic amines in fish products: histamine – the ILC is organized by the S-3 Laboratory together with the Branch Veterinary Institute Rijeka, Laboratory for Analytical Chemistry and
Residues, Rijeka
➜ 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), proficiency test (PT) – IRMM-EURL for Polycyclic Aromatic Hydrocarbons, Geel, Belgium
➜ Avermectins in milk: abamectin, doramectin, emamectin, eprinomectin, ivermectin, moxidectin, - the ILC is organized by the
S-3 Laboratory together with the Department for Food Hygiene
and Technology, Veterinary Faculty of the University of Sarajevo
➜ Fish products and bivalve molluscs: lead, cadmium, arsenic
and mercury – the S-3 Laboratory with the Croatian Veterinary
Institute Zagreb, Laboratory for Determination of Residues

Scientific research and professional
activities, participation in
international projects
In 2013, the scientific research activities of the Laboratory were
focused on the evaluation of quality parameters of the products of
meat, fish and other aquatic organisms during the processing.
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In cooperation with the University Department for Maritime Studies of the University of Split, and together with the Laboratory
for Microbiology of Food and Animal Feed (S-2), in 2013 the Laboratory did the research in post-mortem changes of bogue in two
catchment areas during the canning of fresh fish by ice cooling
procedure, for the characterisation of lipid oxidation process and
microbiological decay of fish muscle, in order to determine the
influence of the environment on the units of the same species.
One of the Laboratory employees, Tanja Bogdanović, has been taking part in the international e-group for histamine organized by
the FAO (Food and Agricultural Organisation).
Within the scope of the CAPS 2 project, started in late 2012 (project duration: 3 years), the Laboratory and the Head of the Branch,
Eddy Listeš, PhD, DVM, successfully completed the public procurement procedure for sophisticated instrumental equipment in a
complex PRAG procedure. This provided a timely basis for the improvement of the Laboratory capacities and the implementation of
instrumental methods for determination of biotoxins instead of bioexperiments in compliance with the applicable legal provisions.

Participation in education and
scientific and professional
conferences
In 2013, the employees took part in the following education and
conferences:
➜ Slađana Lelas:

–– Complete approach to UPLC & UPLC-MS/MS Analysis, Instrumentalia & Waters Analytical Solutions, Split, 14 February 2013
➜ Sandra Petričević:
–– Complete approach to UPLC & UPLC-MS/MS Analysis, Instrumentalia & Waters Analytical Solutions, Split, 14 February 2013
–– Workshop on residue testing Beta-agonists, coccidiostats, anthelmintics, NSAIDs - Practical part of workshop Avermectins,

Bundesamt für Verbraucherschutz und Lebensmittelsicherheit
(BVL) European Union Reference Laboratory (EURL) (Betaagonists, coccidiostats, anthelmintics, NSAIDs), Berlin, Germany, 14-18 May 2013
➜ Tanja Bogdanović:
–– Complete approach to UPLC & UPLC-MS/MS Analysis, Instrumentalia & Waters Analytical Solutions, Split, 14 February 2013
–– Workshop for Croatian beneficiaries of the IPA program of
Adriatic Cross-Border Cooperation 2007-2013 on the topic of
public procurement based on PRAG procedure, organized by
the Ministry of Regional Development and EU Funds
–– 1st Steering Committee Meeting of CAPS 2 Project, Sarajevo,
Bosnia and Herzegovina, 12-13 June 2013
–– 2nd Steering Committee Meeting of CAPS 2 Project, Split, Croatia, 17-18 October 2013
–– XVI Workshop of EU-RL/NRLs for Marine Biotoxins, Split,
Croatia, 24-25 October 2013
–– EURL PAH HPLC Training, European Union Reference Laboratory for Polycyclic Aromatic Hydrocarbons, Institute for
Reference Materials and Measurements, Geel, Belgium, 25-27
November 2013

Laboratory employees:
Tanja Bogdanović, PhD,
Dipl.Eng, Laboratory Manager
Slađana Lelas, MSc,
Dipl. Eng., expert associate in science system
Sandra Petričević, Dipl. Eng., expert associate
Ivanka Sesartić, technical associate
Zdenka Bakota, technical associate
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Laboratory for Media Preparation
and Sterilisation (S-4)

Irena Listeš, PhD, DVM,

Laboratory Manager
e-mail: i.listes.vzs@veinst.hr

T

he Laboratory is located in the basement of the Veterinary Institute Split building. It was refurbished in the course of 2012.
After all its rooms/premises have been furnished, it now has 7
functionally separated units:
S-4/1
S-4/2
S-4/3
S-4/4

Administrative room
Boiling and spreading of culture media
Weighing of dehydrated culture media
Humid sterilisation of culture media and laboratory accessories, production of demineralised 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
Activities of the Laboratory in 2013 consisted of the standard services, i.e. production of culture media and regular quality control
for other laboratories of the 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 an amendment issued this year; HRS
Branch – Veterinary Institute Split

CEN ISO/TS 11133-2:2004/A1:2012 –: Test microorganisms for
standard culture media.
➜ In 2013, the production of culture media was expanded in terms of
preparation of a number of new media for the requirements of the
Laboratory for Food and Feed Microbiology (S-2) and the Laboratory for Diagnostics (S-1):
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 stages;
➜ 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 Veterinary Institute Split.
The Laboratory provides the following services for daily operations in
microbiological laboratories:
➜ 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
Also, for the requirements of the Institute, the Laboratory coordinates
and provides the services related to the maintenance of equipment,
work surfaces and premises/rooms by the following stages:
➜ Washing/disinfection of laboratory dishes, equipment and accessories
➜ Pre-sterilisation/sterilisation of laboratory dishes and accessories
➜ 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 rooms
of the Veterinary Institute Split
➜ Control of purity/sterility of work surfaces and areas
➜ Washing and disinfection of the common premises of the Veterinary Institute Split
➜ Washing and maintenance of laboratory clothes and footwear of
the Veterinary Institute Split employees
Education of the Laboratory employees is conducted according to the
annual plan of internal education and control of personnel qualifications according to the procedures of the Croatian Veterinary Institute
Zagreb and the S-4 Laboratory.
In 2013, the Laboratory Manager took part in an international congress
in the field of veterinary services as well as in internal training courses
and in two external workshops as an employee of the S2-laboratory.

Branch – Veterinary Institute Split

Laboratory employees:
Irena Listeš, DVM, Laboratory Manager
Marina Burić, technical associate
Veljko Drašković, technical associate
Nenad Žunić, technical associate
Miranda Miloš, technical associate
Ane Rogošić, assistant worker
Anđelka Bilobrk, assistant worker
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General Unit
In compliance with the applicable laws and regulation, the General
Unit provides the following services to the customers and the laboratories of the Veterinary Institute Split: provision of resources
and optimum quality of work, staff management coordination and
control, financial and accounting operations of the Veterinary In-

Djelatnice opće jedinice:
Mirjana Babić, accounting officer
Mladenka Čelan, administrative officer
Marjana Markov, Sample Receipt Office

Branch – Veterinary Institute Split

stitute Split, administrative services for all its laboratories, receipt
of samples delivered to the Veterinary Institute Split, their distribution to the laboratories S-1, S-2 and S-3, archiving the records
for the requirements of all laboratories of the Veterinary Institute
Split, maintenance and cleaning of the rooms and environment of
the Veterinary Institute Split.

Miranda Miloš, assistant worker
Ane Rogošić, assistant worker
Anđelka Bilobrk, assistant worker
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Research and Professional Activities
of CVI employees in 2013
List of the Croatian Veterinary Institute employees by scientific titles as at 31 December 2013
Scientific title

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

Total

Scientific Advisor

-

-

Senior Scientific Associate

-

-

-

-

3

17

20

1

1

2

6

Scientific Associate

1

-

-

10

-

2

5

8

Croatian Veterinary Institute employees by scientific titles as at 31 December 2013
Scientific title

Name

Scientific Advisor, 2nd election

Prof. Željko Cvetnić, PhD
Branko Šoštarić, PhD

Scientific Advisor

Zoran Lipej, PhD
Mario Mitak, PhD
Boris Habrun, PhD, Assistant Professor – at his own request
Andrea Humski, PhD, Assistant Professor – at her own request
Lorena Jemeršić, PhD, Assistant Professor – at her own request
Svjetlana Terzić, PhD – 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
Besi Roić, PhD – at her 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 his own request
Marina Tišljar, PhD – at his own request

Senior Scientific Associate

Ranka Rajković-Janje, PhD
Marina Tišljar, PhD – at her own request
Maja Zdelar-Tuk, PhD – at her own request
Tomislav Keros, PhD – at his own request
Relja Back, PhD – at his own request
Tomislav Bedeković, PhD – at his own request
Danko Dežđek, PhD – at his own request
Mario Škrivanko, PhD – at his own request
Eddy Listeš, PhD – at his own request
Borka Šimpraga, PhD – at his own request
Marijana Sokolović, PhD – at his own request

Scientific Associate

Karmen Branović-Čakanić, PhD
Tajana Amšel Zelenika, PhD
Milivoj Mikec, PhD
Gordan Kompes, PhD
Darko Majnarić, PhD
Dinko Novosel, PhD – at his own request
Sanja Bosnić, PhD – at her own request
Ana Vulić, PhD – at his own request
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Projects
Scientific research projects funded by the Croatian Ministry of Science, Education and Sports
Programs:
1. “Epizootiology of Significant Animal Diseases and Risks for Human Health”
Project Head: Željko Cvetnić, PhD
2. “Modern diagnostics and analytics in the protection of animals and environment”
Project Head: Svjetlana Terzić, PhD

Projects:
1. “Study of neurological animal diseases” (048-0481153-1127) Branko Šoštarić
2. “Study of swine diseases caused by porcine circovirus type 2” (048-0481153-1133) Zoran Lipej
3. “Gene characterisation of avian influenza and Newcastle disease in Croatia” (048-0481153-1136) Vladimir Savić
4. “Molecular epizootiology of significant bacterial zoonozes” (048-0481153-1150) Željko Cvetnić
5. “Antimicrobial resistance of bacteria significant in veterinary medicine” (048-0481186-1178) Boris Habrun
6. “Application of gene analyses in veterinary medicine” (048-0481186-1183) Mirko Lojkić
7. “Effects and fate of veterinary medicines and vaccines in animal body” (048-0481186-1184) Svjetlana Terzić
8. “Role of nitrogen (II) oxide in cardiovascular poultry diseases” (048-0531863-0464) Marina Tišljar

Projects of the Ministry of Science, Education and Sports (Z-projects) were completed in 31 12th 2013th
Final report submitted to the Ministry and stopped their funding. All articles that have arisen during the
implementation of these projects has been a part bibliography CVI per year as published.

Scientific and professional papers
Qualification papers
BRNIĆ, D. (2013): Dokazivanje i filogenetska analiza astrovirusa izdvojenih
iz potencijalnih životinjskih rezervoara u Republici Hrvatskoj. Disertacija,
Veterinarski fakultet Sveučilišta u Zagrebu, datum obrane 20.05.2013.
JAKI TKALEC, VESNA (2013): Dokazivanje gena za virulenciju i mecA gena
sojeva vrste Staphylococcus aureus izdvojenih u rutinskoj dijagnostici mastitisa krava. Disertacija, Veterinarski fakultet Sveučilišta u Zagrebu, datum
obrane 26.04.2013.
LISTEŠ, IRENA (2013): Dokazivanje verotoksigene bakterije Escherichia
coli u školjkaša iz proizvodnih područja istočne obale Jadrana. Disertacija,
Veterinarski fakultet Sveučilišta u Zagrebu, datum obrane 15.07.2013.
LUKAČEVIĆ, D. (2013): Praćenje lišmanioze pasa primjenom različitih
kombinacija dijagnostičkih metoda. Disertacija, Veterinarski fakultet Sveučilišta u Zagrebu, datum obrane 29.10.2013.
MIKULIĆ MARINA (2013): Određivanje termotolerantnih vrsta roda Campylobacter u svježem pilećem mesu i tipizacija izdvojenih sojeva Campylobacter jejuni i Campylobacter coli. Disertacija, Veterinarski fakultet Sveučilišta u Zagrebu, datum obrane 10. 09. 2013.

Books
CVETNIĆ, Ž. (2013): Bakterijske i gljivične zoonoze. Medicinska naklada/
Hrvatski veterinarski institut Zagreb. ISBN 978-953-176-619-7
CVETNIĆ, Ž. M. OSTOJIĆ, A. KVESIĆ (2013): Mikrobiologija i parazitologija.
Farmaceutski fakultet Sveučilišta u Mostaru. ISBN 978-978-9958-690-96-9
Research and Professional Activities of CVI employees in 2013.

CVETNIĆ, Ž. (2013): Hrvatski veterinarski institut Zagreb – 80 godina u slici. ISBN 978-953-6836-18-5

Chapter in a book
HUMSKI ANDREA, Pleadin Jelka (2013): Uzorkovanje i laboratorijske
analize. U: Uvod u sigurnost hrane. Izdavač: Inštitut za sanitarno inženirstvo/Institute of occupational, food and environmental hygiene, Ljubljana,
Slovenija, 2013. pp. 1-16.
JURINOVIĆ, L. (2013): Crnoglavi galeb Larus melanocephalus, pp. 103104.; Sredozemni galeb Larus audouinii, pp. 107.; Burni galeb Larus canus,
pp. 108.; Pontski galeb Larus cachinnans cachinnans, pp. 110-111.; Srebrnasti galeb Larus argentatus, pp. 111-112.; Tamnoleđi galeb Larus fuscus,
pp. 113.; Veliki galeb Larus marinus, pp. 113-114;. U: Atlas selidbe ptica Hrvatske. Ur: Jelena Kralj, Sanja Barišić, Vesna Tutiš, D. Ćiković. Hrvatska akademija znanosti i umjetnosti, Zagreb. ISBN: 978-953-154-230-2.
JURINOVIĆ, L. (2013): Sredozemni galeb Larus audouinii, pp. 166-167;. U:
Crvena knjiga ptica Hrvatske. Ur: Vesna Tutiš, Jelena Kralj, D. Radović, D.
Ćiković, Sanja Barišić. Hrvatska akademija znanosti i umjetnosti, Zagreb.
ISBN: 978-953-716-990-9.
JURINOVIĆ, L., JELENA KRALJ (2013): Riječni galeb Larus ridibundus, pp.
105-106;. U: Atlas selidbe ptica Hrvatske. Ur: Jelena Kralj, Sanja Barišić,
Vesna Tutiš, D. Ćiković. Hrvatska akademija znanosti i umjetnosti, Zagreb.
ISBN: 978-953-154-230-2.

Research and Professional Activities of CVI employees in 2013

KRALJ, JELENA, L. JURINOVIĆ (2013): Žalar cirikavac Calidris alpina, pp.
105-106;. U: Crvena knjiga ptica Hrvatske. Ur: Vesna Tutiš, Jelena Kralj, D.
Radović, D. Ćiković, Sanja Barišić. Hrvatska akademija znanosti i umjetnosti, Zagreb. ISBN: 978-953-716-990-9.

Scientific and technical papers published in
international journals in integral form
BARBIĆ, LJ., TATJANA VILIBIĆ-ČAVLEK, E. LISTEŠ, V. STEVANOVIĆ, IRA GJENERO-MARGAN, SUNČANICA LJUBIN STERNAK, IVA PEM-NOVOSEL, IRENA
LISTEŠ, GORDANA MLINARIĆ GALINOVIĆ, ANNAPIA DI GENNARO, G.SAVINI
(2013): Demonstration of Usutu Virus Antibodies in Horses, Croatia. Vector-borne and zoonotic diseases 13 (10), 772-774.
BAZSALOVICSOVÁ, EVA, IVICA KRÁLOVÁ-HROMADOVÁ, J. RADVÁNSZKY, R.
BECK, (2013):The origin of the giant liver fluke, Fascioloides magna (Trematoda: Fasciolidae) from Croatia determined by high-resolution melting
screening of mitochondrial cox1 haplotypes. Parasiteology research
112, 2661-2666.
BEDEKOVIĆ, T., NINA LEMO, IVANA LOJKIĆ, Ž. MIHALJEVIĆ, ANDREJA
JUNGIĆ, Ž. CVETNIĆ, Ž. ČAČ, P. HOSTNIK (2013): Modification of the fluorescent antibody virus neutralisation test--elimination of the cytotoxic
effect for the detection of rabies virus neutralising antibodies. Journal of
Virological Methods 189 (1), 204-208.

on Jakuševec, Zagreb City Rubbish Dump. (Utjecaj vremenskih prilika na
dinamiku riječnih galebova, Chroicocephalus ridibundus, koji zimuju na Jakuševcu, zagrebačkom odlagalištu otpada). Pakistan journal of zoology
45 (6), 1773-1776.
KEROS, T., LORENA JEMERŠIĆ, JELENA PRPIĆ, M. BENIĆ, BESI ROIĆ, D.
BRNIĆ (2013): Genetic variability of microsatellites in autochthonous Podolian cattle breeds in Croatia. Acta Veterinaria Brno 82, 135-140.
KOVAČIĆ, ANA, IRENA LISTEŠ, CLAUDIA VUČICA, LIDIJA KOZAČINSKI, INGRID
TRIPKOVIĆ, KATARINA ŠIŠKO-KRALJEVIĆ (2013): Distribution and genotypic
characterization of Campylobacter jejuni isolated from poultry in Split and
Dalmatia County, Croatia. Zoonoses Public Health 60, 269 – 276.
LIPEJ, Z., D. NOVOSEL., LEA VOJTA, BESI ROIĆ, M. ŠIMPRAGA, A. VOJTA (2013): Detetction and characterisation of hepatitis E virus in naturally infected swine in Croatia. Acta veterinaria Hungarica 61 (4),
517-528.
LOJKIĆ, IVANA, T. BEDEKOVIĆ, Ž. ČAČ, NINA LEMO, Ž. CVETNIĆ (2013):
Clinical rabies in cattle imported into Croatia. Veterinary Record 172 (1),
22-23.
MARKOV, KSENIJA, JELKA PLEADIN, MARTINA BEVARDI, NADA VAHČIĆ,
DARJA SOKOLIĆ-MIHALAK, JADRANKA FRECE (2013): Natural occurrence
of aflatoxin B1, ochratoxin A and citrinin in Croatian fermented meat products. Food Control 34 (2), 312-317.

BEDEKOVIĆ, T., NINA LEMO, LJ. BARBIĆ, Ž. CVETNIĆ, IVANA LOJKIĆ, M.
BENIĆ, Ž. ČAČ, M. LOJKIĆ, J. MADIĆ (2013): Influence of category, herd
size, grazing and management on epidemiology of bovine viral diarrhoea
in dairy herds. Acta Veterinaria Brno 82, 125-130.

PETROVIĆ, M., S. ŠPIČIĆ, A. POTKONJAK, B. LAKO, M. KOSTOV, Ž. CVETNIĆ
(2013): Epizootiological, clinical and pathological characteristics of sheep
flocks infected with Brucella ovis in the Republic of Serbia. Slovenian Veterinary Research 50 (3), 117 -124.

BEDEKOVIĆ, T., Ž. MIHALJEVIĆ, ANDREJA JUNGIĆ, NINA LEMO, IVANA
LOJKIĆ, Ž. CVETNIĆ, Ž. ČAČ (2013): Detection of Bovine viral diarrhea virus-specific neutralizing antibodies in fresh colostrum: a modification of
the virus neutralization test. Journal of Veterinary Diagnostic Investigation 25 (2), 263-266.

PLEADIN, JELKA, ANA VULIĆ, NINA PERŠI, M. ŠKRIVANKO, M. MITAK,
BRANKICA CAPEK, Ž. CVETNIĆ (2013): Aflatoxin B1 occurrence in maize
sampled from Croatian farms and feed factories during 2013. Food Control 40 (2014) 286 – 291.

BILANDŽIĆ, NINA, JOŽICA DOLENC, KSENIJA ŠINIGOJ GAČNIK, IVANA
VARENINA, BOŽICA SOLOMUN KOLANOVIĆ (2013): Feed additives diclazuril and nicarbazin in egg and liver samples from Croatian farms. Food
Additives and Contaminants Part B 6 (2), 90-97.
BILANDŽIĆ, NINA, MARIJA SEDAK, MAJA ĐOKIĆ, IVANA VARENINA,
BOŽICA SOLOMUN KOLANOVIĆ, ĐURĐICA BOŽIĆ, M. BRSTILO, DARJA
SOKOLIĆ-MIHALAK, ZORICA JURKOVIĆ (2013): Comparative study of iron,
magnesium and zinc and daily intakes in certain meats and meat products. Slovenian Veterinary Research 50 (3), 103-110.
BRNIĆ, D., J. PRPIĆ, T. KEROS, BESI ROIĆ, V. STAREŠINA, LORENA JEMERŠIĆ (2013): Porcine astrovirus viremia and high genetic variability in pigs on
large holdings in Croatia. Infection, Genetics and Evolution 14, 258-264.
CADAR, D., MARTA LORINCZ, TIMEA KISS, D. NOVOSEL, KATARZYNA
PODGORSKA, Z. BECKEI, T. TUBOLY, A. CSAGOLA (2013): Emerging novel
porcine parvoviruses in Europe: origin, evolution, phylodynamics and phylogeography. Journal of general virology 94 (10), 2330-2337.
CADAR, D. TIMEA KISS, D. ADAM, A. CSAGOLA, D. NOVOSEL, T. TUBOLY
(2013): Phylogeny, spatio-temporal phylodynamics and evolutionary scenario of Torque teno sus virus 1 (TTSuV1) and 2 (TTSuV2) in wild boars:
Fast dispersal and high genetic diversity. Veterinary microbiology 166,
200-213.

PLEADIN, JELKA, ANA VULIĆ, NINA PERŠI, SVJETLANA TERZIĆ, M. ANDRIŠIĆ, IRENA ŽARKOVIĆ (2013): Rapid immunoassay method for determination of clenbuterol and salbutamol in blood. Journal of analytical
toxicology 37 (4), 241-245.
PLEADIN, JELKA, ANA VULIĆ, NINA PERŠI, SVJETLANA TERZIĆ, M.
ANDRIŠIĆ, IRENA ŽARKOVIĆ, KSENIJA ŠANDOR, ELEONORA PERAK
(2013): Comparison of ractopamine residue depletion from internal tissues. Immunopharmacology and immunotoxicology 35 (1), 88-92.
PLEADIN, JELKA, ANA VULIĆ, NINA PERŠI, SVJETLANA TERZIĆ, M. ANDRIŠIĆ, IRENA ŽARKOVIĆ, KSENIJA ŠANDOR, ELEONORA PERAK, Ž.
MIHALJEVIĆ (2013): Accumulation of ractopamine residues in hair and
ocular tissues of animals during and after treatment. Journal of analytical
toxicology 37 (2), 117-121.
PLEADIN, JELKA, NADA VAHČIĆ, NINA PERŠI, DUBRAVKA ŠEVELJ, KSENIJA MARKOV, JADRANKA FRECE (2013): Fusarium mycotoxins’ occurrence in
cereals harvested from Croatian fields. Food control 32 (1), 49-54.
PLEADIN, JELKA, NINA PERŠI, D. KOVAČEVIĆ, NADA VAHČIĆ, G. SCORTICHINI, S. MILONE (2013): Ochratoxin A in traditional dry-cured meat
products produced from subchronic exposed pigs. Food additives and
contaminants: Part A 30 (10), 1837-1848.

JAKOVLJEVIĆ, TAMARA, MARINA CVJETKO, MARIJA SEDAK, MAJA ĐOKIĆ,
NINA BILANDŽIĆ, JASNA VORKAPIĆ-FURAČ, IVANA RADOJČIĆ REDOVNIKOVIĆ (2013): Balance of glucosinolates content under Cd stress in two
Brassica species. Plant Physiology and Biochemistry 63, 99-106.

Prkić, A., Josipa Giljanović, Sandra Petričević, Mila Brkljača,
Marija Bralić (2013): Determination of cadmium, chromium, copper,
iron, lead, magnesium, manganese, potassium and zinc in mint tea leaves
by electrothermal atomizer atomic absorption spectrometry in samples
purchased at local supermarkets and marketplaces. Analytical letters 46
(2), 367-378.

JURINOVIĆ, L., JELENA KRALJ (2013). Effect of Weather Conditions on
Dynamics of the Black-headed Gull, Chroicocephalus ridibundus, Wintering

ROIĆ BESI, LORENA JEMERŠIĆ, SVJETLANA TERZIĆ, ANDREJA JUNGIĆ,
D. BRNIĆ (2013): Current study of porcine circovirus type 2 in Croatian pig
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populations. University of Novi Sad - Faculty of Agriculture, The Serbian Journal of Agriculture Sciences - Conteporary agriculture 62 (1-2),
91-98.
STEINER, IVANA; IVANA RAČIĆ, S. ŠPIČIĆ, B. HABRUN (2013): Genotyping
of Bacillus anthracis isolated from Croatia and Bosnia and Herzegovina.
Zoonoses and public health 60 (3), 202-208.
ŠPIČIĆ, S., MAJA ZDELAR TUK, IVANA RAČIĆ, ANJA VUJNOVIĆ, M.
BENIĆ, SANJA DUVNJAK, Ž. CVETNIĆ (2013): Sensitivity of Actual Laboratory Diagnostic Methods Used for Surveillance of Swine brucellosis in
Croatia. The Journal of Applied Research in Veterinary Medicine 11 (3),
167-173.
ŠTEFANEC, JASMINKA, JELKA PLEADIN, INGRID BAUMAN, S. SREČEC
(2013): Decreasing deoxynivalenol concentration in maize within the production chain of animal feed. Agro food industry Hi-Tech 24 (1), 62-64.
ZDOLEC, N. IVANA RAČIĆ, ANJA VUJNOVIĆ, MAJA ZDELAR-TUK, K.
MATANOVIĆ, IVANA FILIPOVIĆ, VESNA DOBRANIĆ, Ž. CVETNIĆ, S. ŠPIČIĆ
(2013): Antimicrobial Resistance of Coagulase-Negative Staphylococci
Isolated from Spontaneously Fermented Sausages. Food technology and
biotechnology 51 (2) 240-246.
ZRNČIĆ, SNJEŽANA, D. ORAIĆ, M. ĆALETA, Ž. MIHALJEVIĆ, D. ZANELLA,
NINA BILANDŽIĆ (2013): Biomonitoring of heavy metals in fish from the
Danube River. Environmental Monitoring and Assessment 185 (2),
1189-1198.

Scientific and technical papers published in
Croatian journals in integral form
BALIĆ D., T. KIŠ, IVANA LOHMAN JANKOVIĆ, BESI ROIĆ, IVANA LOJKIĆ, J.
MADIĆ, M. PERIŠKIĆ, M. ŠKRIVANKO, MARICA LOLIĆ, MARIJA AGIČIĆ
(2013): Rasprostranjenost enzootske leukoze goveda u Hrvatskoj u razdoblju od 2006. do 2011. s osvrtom na problem suzbijanja i iskorjenjivanja.
Veterinarska stanica 44 (4), 261 – 272.
BALIĆ, D., Z. KROVINA, K. SOKOL, MARIJA AGIČIĆ, MARICA LOLIĆ, M.
ŠKRIVANKO, H. KRAJINA, MIRTA VUKIČEVIĆ (2013): Trihineloza i ehinokokoza – parazitarne zoonoze od primarnog značenja za javno zdravstvo
zemalja EU i Hrvatske. Veterinarska stanica 44 (5), 339–349.
BEDEKOVIĆ, T., IVANA LOJKIĆ, NINA LEMO, LORENA JEMERŠIĆ, T. KEROS, JELENA BALATINEC, D. BRNIĆ, BESI ROIĆ, ANDREJA JUNGIĆ, IVANA LOHMAN, T. KIŠ, I. SUČEC, Ž. CVETNIĆ (2013): Infekcija Schmallenberg
virusom - opis slučaja u Republici Hrvatskoj. Veterinarska stanica 44 (2),
135-139.

BILANDŽIĆ, NINA, MARIJA SEDAK, MAJA ĐOKIĆ, BOŽICA SOLOMUN
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BECK, ANA, R, BECK, J. KUSAK, ANDREA GUDAN-KURILJ, F. MARTINKOVIĆ,
BRANKA ARTUKOVIĆ, M. HOHŠTETER, Đ. HUBER, A. MARINCULIĆ, Ž. GRABAREVIĆ (2013) Visceralna lišmanioza u sivog vuka (Canis lupus) u Hrvatskoj. Simpozij parazitarne zoonoze i teški metali u kopneneih i
morskih predatora, Zagreb 20.5.2013. Hrvatska akademija znanosti
i umjetnosti, knjiga sažetaka, 5.
BECK, R., A BECK, J. KUSAK, Ž. MIHALJEVIĆ, S. LUČINGER, T. ŽIVIČNJAK,
Đ. HUBER, A. GUDAN-KURILJ A. MARINCULIĆ (2013): Trihineloza vukova iz
Hrvatske. Simpozij parazitarne zoonoze i teški metali u kopneneih
i morskih predatora, Zagreb 20.5.2013 Hrvatska akademija znanosti
i umjetnosti, knjiga sažetaka, 9.
BECK R. (2013): Vektorske zoonoze 10th Croatian Congress of Clinical
Microbiology and 7th Croatian Congress on Infectious Diseases with
international participation, 24-27. 10. 2013. Rovinj, Republika Hrvatska, Abstract Book.
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BERENDIKA, MARIJA, MARIJANA SOKOLOVIĆ, BORKA ŠIMPRAGA,
FANI KRSTULOVIĆ (2013): Usporedba mikrobioloških metoda u izdvajanju
bakterije Salmonella enterica serovar Enteritidis. X. simpozij „Peradarski
dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 1518.05.2013. Zbornik radova, 112-118.
BIĐIN, MARINA, D. MAJNARIĆ, Z. BIĐIN, IVANA LOJKIĆ (2013): Crijevni i
imunosupresivni virusi povezani s etiologijom sindroma zarazne kržljavosti tovnih pilića, X Simpozij Peradarski dani 2013, Šibenik, 15.-18.svibnja 2013, Zbornik radova, 91-96.
BIĐIN, MARINA, V. ROŽAC, MARINA TIŠLJAR, V. SAVIĆ, Z. BIĐIN (2013):
Rezultati preliminarnog istraživanja proširenosti nekih virusa u ptica Parka
prirode ‘’Kopački rit’’. 2. simpozij Kopački rit - jučer, danas, sutra. Tikveš/
Osijek, Hrvatska, 02.-03.10.2013. Zbornik sažetaka, 5-6.
DENŽIĆ, MARIJA, D. PAVLIČEK, VESNA JAKI TKALEC, D. MAJNARIĆ, JADRANKA SOKOLOVIĆ (2013): Zdravstvena ispravnost vode iz privatnih
bunara sjeverozapadne Hrvatske. Zbornik sažetaka XVII znanstveno
stručni skup «Voda i javna vodoopskrba», Lopar, 141.
DENŽIĆ, MARIJA, JADRANKA SOKOLOVIĆ, VESNA JAKI TKALEC, D.
MAJNARIĆ, D. PAVLIČEK (2013): Analiza pitke vode proizvođača mlijeka na Jastrebarskom Zbornik sažetaka XVII znanstveno stručni skup
«Voda i javna vodoopskrba», Lopar,
DUVNJAK; SANJA, S. ŠPIČIĆ, MAJA ZDELAR TUK, IVANA RAČIĆ, Ž. CVETNIĆ (2013): Genetička raznolikost roda Brucella u Hrvatskoj i susjednim zemljama. Simpozij „Bruceloza u Hrvatskoj i susjednim zemljama“ Zagreb,
25.09.2013., Hrvatska akademija znanosti i umjetnosti. Sažeci, 15-16.
Ekert Kabalin, Anamaria, S. Menčik, M. Ostović, H. Kabalin, MIRTA Balenović, T. Balenović, I. Štoković, V. Sušić, KRISTINA Starčević, MAJA Maurić (2013): Zastupljenost pojedinih tkiva u prsima, zabatacima i batacima purana dalmatinskog zaleđa X. simpozij „Peradarski
dani 2013.“ s međunarodnim sudjelovanjem, Šibenik, Hrvatska, 15.18.05.2013. Zbornik radova, 135-141.
GRBEŠA, D., KRISTINA KLJAK, JELKA PLEADIN, MANUELA ZADRAVEC,
MARIJA DUVNJAK (2013): Mjere za ublažavanje pojave aflatoksina u mlijeku. Kompetentnost laboratorija 2013, Hrvatski laboratoriji CROLAB
2013, 9. Međunarodna konferencija, Knjiga sažetaka, 70-71.
HORVATEK TOMIĆ, DANIJELA, Ž. GOTTSTEIN, V. SAVIĆ, MARINA TIŠLJAR,
MAJA LUKAČ, ESTELLA PRUKNER-RADOVČIĆ (2013): Infekcija Chlamydiom
psittaci i virusom ptičjih boginja u kokoši nesilica. (Chlamydia psittaci associated with pox virus infection in laying hen flock). X. simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska,
15.-18.05.2013. Zbornik radova, 35-38.
HUBER, DOROTEJA; LIDIJA MEDVEN, VALENTINA ŠĆURIC, M. BENIĆ, SNJEŽANA KUŽIR, BRANKA ARTUKOVIĆ, ANDREA GUDAN KURILJ, M. HOHŠTETER, I. C. ŠOŠTARIĆ-ZUCKERMANN, ANA BECK (2013): Incidencija neoplazmi dlačnog podrijetla u pasa u Hrvatskoj The 5th International congress
Veterinary science and profession, Zagreb, 2013. Zbornik sažetaka,
41.
HUMSKI, ANDREA (2013): ‘’Mikrobiološki kriteriji hrane za koju kriteriji
nisu određeni Pravilnikom o mikrobiološkim kriterijima za hranu’’, Sedma
konferencija o sigurnosti i kakvoći hrane u RH, Opatija, Hrvatska 20.
– 22. svibnja 2013.
JEMERŠIĆ, LORENA, JELENA PRPIĆ, D. BRNIĆ, T. KEROS (2013): Jesu li
životinje u Republici Hrvatskoj potencijalni rezervoari virusa hepatitisa E?.
CROCMID 2013, Hrvatski liječnički zbor, Hrvatsko društvo za kliničku
mikrobiologiju, Hrvatsko društvo za infektivne bolesti (ur.), Rovinj,
Hrvatska, pp. 46-47
LISTEŠ, IRENA, INES ŠKOKO, T. DUJIĆ, A. KATIĆ (2013): Frequency of Salmonella in food and feed samples in Dalmatia county from 2007 until 2009.
The 5th International congress Veterinary science and profession,
Zagreb, 2013. Zbornik sažetaka, 87.

LOLIĆ, MARICA, M. PERIŠKIĆ, MARIJA AGIČIĆ, D. BALIĆ, M. ŠKRIVANKO, H. KRAJINA, MIRTA VUKIČEVIĆ, IRENA PERKOVIĆ, BORKA ŠIMPRAGA, KRISTINA MATKOVIĆ (2013): Učestalost bakterija iz roda Salmonella
spp. u peradi vrste Gallus gallus u razdoblju od 2010. do 2012. godine. X.
simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 15.-18.05.2013. Zbornik radova, 50-55.
LUKAČEVIĆ, D., ZDRAVKA VIDIĆ, SANDA KATIĆ (2013): Serological diagnosis of canine leishmaniosis in Dalmatia for the period of 2007-2012.
The 5th International Congress Veterinary Science and Profession, Zagreb, 2013. Zbornik sažetaka, 77.
MARIJAN, ANTONELA, K. SEVERIN, TANJA BOGDANOVIĆ, INES ŠKOKO, N. ZDOLEC, Ž. CVETNIĆ, E. LISTEŠ, Ž. MARIJAN, P. DŽAJA (2013):
Influence of ripening process on the amount of certain biogenic amines in Livno cheese. The 5th International congress Veterinary science and profession, Zagreb, 2013. Zbornik sažetaka, 88.
MEDVEN, LIDIJA; VALENTINA ŠČURIC, M. BENIĆ, SNJEŽANA KUŽIR, DOROTEJA HUBER, BRANKA ARTUKOVIĆ, ANDREA GUDAN KURILJ, M. HOHŠTETER, I. C. ŠOŠTARIĆ-ZUCKERMANN, ANA BECK (2013): Histopatogeneza
folikularnih cista u pasa. The 5th International congress Veterinary
science and profession, Zagreb, 2013. Zbornik sažetaka, 40.
MIKEC, M., T. ZGLAVNIK (2013): Tekut, vječni pratitelj peradarske proizvodnje. X. simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 15.-18.05.2013. Zbornik radova. 79-85.
PERŠI, NINA, JELKA PLEADIN, D. KOVAČEVIĆ, DINKA MILIĆ (2013): Okratoksin A u domaćim kobasicama proizvedenim od mesa tretiranih svinja.
International Scientific and Professional Conference 14th Ružička
days „Today Science – Tomorrow Industry“, Zbornik radova, 265-275.
PETEK, MAJA JELENA, BRANKA GRŠKOVIĆ, MAJA POPOVIĆ, I. ŠPOLJARIĆ,
BORKA ŠIMPRAGA, MARIJANA SOKOLOVIĆ, MIRTA BALENOVIĆ, LIDIJA KOZAČINSKI, D. ŠPOLJARIĆ, D. MIHELIĆ, KSENIJA VLAHOVIĆ, G. MRŠIĆ
(2013): Monitoring the number of Lactobacillus spp. in chickens fed with
Agricus Bisporus. X. simpozij „Peradarski dani 2013.“ s međunarodnim
sudjelovanjem. Šibenik, Hrvatska, 15-18.05.2013. Zbornik radova,
124-128.
PLEADIN JELKA, ANA VULIĆ, NINA PERŠI, M. ŠKRIVANKO, M. MITAK, B.
CAPEK, Ž. CVETNIĆ (2013): Kontaminacija aflatoksinom B1 krmiva i krmnih
smjesa sa farmi istočne Hrvatske. Veterinarski dani 2013. znanstvenostručni skup s međunarodnim sudjelovanjem. Opatija, Hrvatska, 09.12.2013. Zbornik radova, 85 -91.
PLEADIN, JELKA, MANUELA ZADRAVEC, MARIJANA SOKOLOVIĆ, NINA
PERŠI, ANA VULIĆ (2013): Kontaminacija hrane za perad mikotoksinima
tijekom petogodišnjeg razdoblja u Hrvatskoj. X. simpozij „Peradarski
dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 1518.05.2013. Zbornik radova, 105-111.
SOKOLOVIĆ, MARIJANA (2013): Mikotoksini u hrani za životinje – značaj,
zakonski propisi i preporuke. X. simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 15-18.05.2013. Zbornik radova, 172-175.
SOKOLOVIĆ, MARIJANA, BORKA ŠIMPRAGA, FANI KRSTULOVIĆ, MARIJA BERENDIKA (2013): Mikotoksini – kontrola, procjena rizika i preporuke
u uzgoju peradi X. simpozij „Peradarski dani 2013.“ s međunarodnim
sudjelovanjem. Šibenik, Hrvatska, 15-18.05.2013. Zbornik radova,
97-104.
ŠIMPRAGA, BORKA, FANI KRSTULOVIĆ, MARIJANA SOKOLOVIĆ, MARIJA BERENDIKA, IVANA LOHMANN JANKOVIĆ, LJUPKA MALTAR (2013):
Primjena VIDAS testa za izdvajanje bakterija roda Campylobacter spp. X.
simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 15-18.05.2013. Zbornik radova, 119-123.
ŠKOKO, INES, MANUELA ZADRAVEC (2013): Characterization and identification of yeasts and molds during the ripening of semi-hard cheese.
Annual report, 2013
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The 5th International congress Veterinary science and profession,
Zagreb, Zbornik sažetaka, 86.
ŠPIČIĆ S., MAJA ZDELAR TUK, IVANA RAČIĆ, SANJA DUVNJAK, Ž.
CVETNIĆ (2013): Bruceloza u životinja i ljudi u Republici Hrvatskoj. Simpozij „Bruceloza u Hrvatskoj i susjednim zemljama“ Zagreb, 25.09.2013.,
Hrvatska akademija znanosti i umjetnosti. Sažeci, 13 -14.
ŠTOKOVIĆ, I., Ž. CVETNIĆ, V. SUŠIĆ, K. EKERT KABALIN, K. MATKOVIĆ, R.
BECK, M. BENIĆ, K. STARČEVIĆ, S. MENČIK, M. MAURIĆ (2013): Nova veterinarska platforma za 22. stoljeće. Veterinarski dani 2013. znanstveno-stručni skup s međunarodnim sudjelovanjem. Opatija, Hrvatska,
09.-12. 10. 2013. Zbornik radova. 13-16.
ŠTOKOVIĆ, I., Ž. CVETNIĆ, V. SUŠIĆ, A. EKERT KABALIN, K.MATKOVIĆ, V. MATIJATKO, LJ. BARBIĆ, R. BECK, M. BENIĆ, K.STARČEVIĆ, S. MENČIK, M. MAURIĆ, J. ŠURAN (2013): Novi sustav prikupljanja podataka o zdravlju goveda.
Zbornik predavanja IX. savjetovanja uzgajivača goveda u RH Zagreb:
Hrvatska poljoprivredna agencija, 61-65
TIŠLJAR, MARINA, Ž. GRABAREVIĆ, BRANKA ARTUKOVIĆ, JADRANKA
FORŠEK, P. DŽAJA, MARIJA DINARINA-SABLIĆ, TAJANA AMŠEL ZELENIKA
(2013): Učinak akutne toksičnosti L-NAME i L-arginina na pojavu ascitesa –
sindroma plućne hipertenzije (SPH) u tovnih pilića. X. simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska,
15.-18.05.2013. Zbornik radova, 158-166.
VILIBIĆ-ČAVLEK, TATJANA, LJ. BARBIĆ, E. LISTEŠ, V. STEVANOVIĆ, SUNČANICA LJUBIN-STERNAK, IVA PEM-NOVOSEL, IRA GJENERO-MARGAN, IRENA
LISTEŠ, GORDANA MLINARIĆ-GALINOVIĆ, G.SAVINI (2013): Prvi serološki
dokaz infekcije Usutu virusom u Hrvatskoj. 10th Croatian Congress of Clinical Microbiology and 7th Croatian Congress on Infectious Diseases
with international participation, 24-27. 10. 2013, Rovinj, Hrvatska,
Abstract Book, 114-115.
ZADRAVEC, MANUELA, JELKA PLEADIN, VESNA JAKI TKALEC, D. MAJNARIĆ, M. MITAK (2013): Analiza sojine sačme na sadržaj sirovih bjelančevina te kontaminaciju bakterija roda Salmonella u 2012. godini. X. simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik,
Hrvatska, 15.-18.05.2013. Zbornik radova, 129-131.
ZADRAVEC, MANUELA, M. MITAK, VESNA JAKI TKALEC, D. MAJNARIĆ
(2013): Nalaz prerađenih animalnih proteina u hrani za perad. X. simpozij
„Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Šibenik, Hrvatska, 15.-18.05.2013. Zbornik radova, 132-134.

CVETNIĆ, Ž. (2013): Bruceloza – prošlost, sadašnjost i budućnost. Naučno
stručni – simpozijum „ Bruceloza u Jugoistočnoj Evropi“ Niš, Srbija, 16-19.
10. 2013.
HABRUN, B. (2013): Klinička uporaba fluorkinolona i toltrazurila u svinjogojstvu i govedarstvu. Krka Farma (Bizovačke toplice, 11.12.2013.)
HABRUN, B. (2013): Terapija probavnih i genitalnih infekcija životinja. Phoenx farmacija i Vetcopnsulting (Daruvar, 23. 05. 2013.)
JEMERŠIĆ, LORENA, (2013): Jesu li životinje u Republici Hrvatskoj potencijalni rezervoari virusa hepatitisa E?. CROCMID 2013, Hrvatski liječnički zbor,
Hrvatsko društvo za kliničku mikrobiologiju, Hrvatsko društvo za infektivne bolesti (ur.), Rovinj, Hrvatska, pp. 46-47.
LIPEJ, Z. (2013): “PCV situation in Croatia“. Međunarodni skup „Suvaxyin
PCV“ - nove mogučnosti potpune zaštite protiv cirkovirusa svinja tip 2.
Ptuj, Slovenija, 21.-23.veljača 2013.
SAVIĆ V. (2013): Emergence of a novel variant of avian infectious bronchitis virus in Croatia and subsequent recombination with 793B type First
Annual Meeting of COST Action FA1207: Towards Control of Avian Coronaviruses: Strategies for Diagnosis, Surveillance and Vaccination Potency
Testing of Veterinary Vaccines. Langen, Germany, 19.-21.11.2013. - pozvano predavanje
Savić V. (2013): Epizotiološke prilike u hrvatskom peradarstvu s obzirom
na važnije virusne bolesti X. znanstveno-stručni simpozij “Peradarski dani
2013.” s međunarodnim sudjelovanjem, Šibenik, Hrvatska, 15.-18.05.2013.
- uvodno predavanje
SOKOLOVIĆ MARIJANA (2013): Aflatoksini – učestalost i rizici. Agrokor
korporacija. Ivanić-Grad, 15.02.2013. – pozvano predavanje.
SOKOLOVIĆ MARIJANA (2013): Aflatoksini – učestalost i rizici. Agrokor
korporacija. Daruvar, 21.02.2013. – pozvano predavanje.
SOKOLOVIĆ MARIJANA (2013): Aflatoksini – učestalost i rizici. Agrokor
korporacija. Mirkovac, 22.02.2013. – pozvano predavanje.
Špičić S. (2013): “Mycobacterium tuberculosis… Can we beat it?”, EuroSciCon, London, Velika Britanija, 27.3.2013.
Špičić S. (2013): 34th Annual Congress of the European Society of Mycobacteriology, Firenca, Italija, 30.6.- 3.7.2013.
Špičić S. (2013): Bruceloza u Jugoistočnoj Europi, Niš, R. Srbija, 16.-19. 10.
2013.

ZGLAVNIK, T. (2013): Optimalni protein u hranidbi konzumnih nesilica.
Veterinarski dani 2013. znanstveno-stručni skup s međunarodnim
sudjelovanjem. Opatija, Hrvatska, 09.-12. 10. 2013. Zbornik radova.
93-99.

Training experts, participation in training,
workshops and other

Other activities (invited lectures, courses, etc.)

AMŠEL ZELENIKA TAJANA 15.-18.05.2013. Simpozij - X. znanstvenostručni simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem.
Hrvatski veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.

BECK R. (2013): Komarci - nositelji i prenositelji virusa Zapadnog Nila. Infekcije virusom zapadnog nila u ljudi i životinja, Ministarstvo poljoprivrede
Republike Hrvatske, Uprava veterinarstva i Hrvatsko mikrobiološko društvo. Čakovec 5.7.2013.

AMŠEL ZELENIKA TAJANA 19.02.2013. Predavanje - Strukturni fondovi –
što nas čeka u EU? - Mogućnost financiranja projekata kroz EAFRD, EMFF,
EFCT. Hrvatski veterinarski institut. Zagreb.

BECK R. (2013): Neglected skin parasites and demodicosis - therapeutic
challenge and rewarding success for the vet clinician. Bayer Vet Dermatology Event 8.6. Bukurešt, Rumunjska.
BEDEKOVIĆ T. (2013): Epidemiology of Rabies in Croatia – current situation -6th workshop for rabies, Atena, Grčka, 13-14 studenoga 2013.
BEDEKOVIĆ T. (2013): Modification of the fluorescent antibody virus neutralisation test--elimination of the cytotoxic effect for the detection of
rabies virus neutralising antibodies. Rabies serology meeting, Nancy, Francuska, 01-02 listopada 2013.
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AMŠEL ZELENIKA TAJANA 25.09.2013. Simpozij - Bruceloza u Hrvatskoj
i susjednim zemljama. Hrvatska akademija znanosti i umjetnosti, Razred
za medicinske znanosti, Odbor za animalnu i komparativnu patologiju i
Hrvatski veterinarski institut. Zagreb.
BALENOVIĆ MIRTA 15.-18.05.2013. Simpozij - X. znanstveno-stručni simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem.
Hrvatski veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
BALENOVIĆ MIRTA 25.09.2013. Simpozij - Bruceloza u Hrvatskoj i susjednim zemljama. Hrvatska akademija znanosti i umjetnosti, Razred za medicinske znanosti, Odbor za animalnu i komparativnu patologiju i Hrvatski
veterinarski institut. Zagreb.
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BEDEKOVIĆ T. 01-02. 10. 2013. Serološki skup o bjesnoći u organizaciji EU
referentnog laboratorija, Nancy, Francuska.
BEDEKOVIĆ T. 13-14. 11. 2013. Šesta radionica o bjesnoći u organizaciji EU
referentnog laboratorija, Atena, Grčka.

Duvnjak Sanja 03-05.06.2013.- ‘’MLVA 2013 Course’’ – Collaborative
Internet databases for genotyping bacterial pathogens,, Ecole du Val-deGrace, Pariz, Francuska; organiziranom od strane Association pour le developpement de la Genetique des Especes (ADGE), Francuska.

BERENDIKA MARIJA 05.06.2013. Seminar – „Research cooperation
between the European Commission’s Joint Research Centre and Croatia.
European Commision, Ministarstvo znanosti, obrazovanja i sporta, BICRO.
Zagreb.

Duvnjak Sanja 25.09.2013.- Bruceloza u Hrvatskoj i susjednim zemljama, Hrvatska akademija znanosti i umjetnosti, Zagreb, Hrvatska.
HUMSKI ANDREA 18.–20.04.2013. EURL Listeria monocytogenes, Workshop, Maisons-Alfort, Pariz, Francuska.

BERENDIKA MARIJA 09.10.2013. Seminar - Mass Spectrometry Seminar –
ultimate tool for food safety and environmental applications. Alphachrom
d.o.o., Agilent Technologies. Zagreb.

HUMSKI ANDREA 18.-19.06.2013.Seminar za ocjenitelje HAA, Hrvatska
akreditacijska agencija, Zagreb, Hrvatska.

BERENDIKA MARIJA 13.03.2013. Seminar – Alltechova edukacijska turneja 2013. Alltech European bioscience centre, Alltech biotehnologija d.o.o.
Zagreb.
BERENDIKA MARIJA 15.-18.05.2013. Simpozij - X. znanstveno-stručni
simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski
veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
BERENDIKA MARIJA 25.09.2013. Simpozij - Bruceloza u Hrvatskoj i susjednim zemljama. Hrvatska akademija znanosti i umjetnosti, Razred za medicinske znanosti, Odbor za animalnu i komparativnu patologiju i Hrvatski
veterinarski institut. Zagreb.
BERENDIKA MARIJA 26.09.2013. Seminar - Proficiency Testing – Welcome
to the EU. LGC Standards. Zagreb.
BERENDIKA MARIJA 27.11.2013. Radionica - Implementacija SPI sustava,
rad u aplikaciji Knjiga nabave i utroška materijala. Libusoft Cicom d.o.o.
Zagreb.
BILANDŽIĆ NINA 10.-11.10.2013. Workshop for control of antimicrobal residues in honey including a training session on LC-MS/MS method for antibiotic in honey – anses-Fougeres (French agency for food, enviromnetal
and ocuupational health safety), EU referentni laboratorij za rezidue antimikrobnih tvari i boja u hrani životinjskog podrijetla, Fougeres, Francuska.
BOGDANOVIĆ TANJA 25.- 27. 02. 2013. Expert mission on National Plan of
monitoring the seawater and bivalve molluscs in production and relaying
areas for live bivalve molluscs, TAIEX Event 50187, Split, Hrvatska.
BOGDANOVIĆ TANJA 25.-27.11. 2013. EURL PAH HPLC Training, European
Union Reference Laboratory for Polycyclic Aromatic Hydrocarbons, Institute for Reference Materials and Measurements, Geel, Belgija.
BOŽIĆ ĐURĐICA 25.-27.09.2013. Workshop for in house validation, verification and quality assurance of mesurement methods. QUO DATA GmbH,
Dresden.
BOŽIĆ ĐURĐICA 11.-12.11.2013. Edukacija: Antibiotic analysis in food and
Feed – lectures. Wageningen Academy and RIKILT, Wageningen, Nizozemska.
BOŽIĆ ĐURĐICA 13.-15.11.2013. Edukacija: Antibiotic analysis in food and
Feed – Confirmatory methods LC-MS/MS. Wageningen Academy and RIKILT, Wageningen, Nizozemska.
ĐOKIĆ MAJA 10.-11.10.2013. Workshop for control of antimicrobal residues in honey including a training session on LC-MS/MS method for antibiotic in honey – anses-Fougeres (French agency for food, enviromnetal
and ocuupational health safety), EU referentni laboratorij za rezidue antimikrobnih tvari i boja u hrani životinjskog podrijetla, Fougeres, Francuska.
Drašković Silvija 14.02.2013. - Dezinficijensi i njihova uporaba u laboratoriju. Lorena Klarić, dr.med.vet. iz tvrtke Genera d.o.o., HVI Zagreb.

HUMSKI ANDREA 15.–19.09.2013. CHRO 2013: 17th International Workshop on Campylobacter, Helicobacter and Related Organisms, Aberdeen,
Škotska.
HUMSKI ANDREA 19.-20.09.2013. EURL Campylobacter, Workshop, Aberdeen, Škotska.
HUMSKI ANDREA 09.–11.10.2013. EURL Escherichia coli, Workshop, Rim,
Italija.
HUMSKI ANDREA 19.– 20.11.2013. Mikrobiološka i kemijska procjena rizika, TAIEX/HAH, Zagreb, Hrvatska.
JUNGIĆ ANDREJA 22.-24. 04. 2013. 40th General Session of the European
Commission for the control of Foot-And-Mouth Disease (EuFMD), Rim, Italija,
JUNGIĆ ANDREJA 21.–22. 05. 2013. Combined annual meeting of EU
National FMD and SVD Laboratories 2011/2012. Woking, Surrey, United
Kingdom.
JURINOVIĆ L. 15.-18. 05. 2013. Simpozij - X. znanstveno-stručni simpozij
„Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
JURINOVIĆ L. 19.-30. 08. 2013. Radionica - European regional training course on rapid and confirmatory diagnosis of avian influenza H7N9, u sklopu projekta RER/5/016 “Supporting coordinated control of transboundary
animal diseases with socioeconomic impact and that affect human health”.
International Atomic Energy Agency (IAEA), Seibersdorf, Austrija.
KRČELIĆ ANĐELA 14.02.2013. - Dezinficijensi i njihova uporaba u laboratoriju. Lorena Klarić, dr.med.vet. iz tvrtke Genera d.o.o., HVI Zagreb.
KRSTULOVIĆ FANI 15.-18. 05. 2013. Simpozij - X. znanstveno-stručni simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
KRSTULOVIĆ FANI 26. 09. 2013. Seminar - Proficiency Testing – Welcome
to the EU. LGC Standards. Zagreb.
LELAS SLAĐANA 14. 02. 2013.Complete approach to UPLC & UPLC-MS/MS
Analysis, Instrumentalia & Waters Analytical Solutions, Split.
LISTEŠ IRENA 07-09.05.2013. 12th.Workshop of EURLs for monitoring
bacteriological and viral contamination of bivalve molluscs, EURL CEFAS,,
Roma, Italy.
LISTEŠ IRENA 25.-27.02.2013. Expert mission on National Plan of monitoring the seawater and bivalve molluscs in production and relaying areas
for live bivalve molluscs - Workshop on official sampling and analyses of
fishery products and LBM, TAIEX Event 50187, Split, Hrvatska.
MIHALINČIĆ PATRICIJA 27.11.2013. Radionica - Implementacija SPI sustava, rad u aplikaciji Knjiga nabave i utroška materijala. Libusoft Cicom d.o.o.
Zagreb.

Duvnjak Sanja 14.02.2013. - Dezinficijensi i njihova uporaba u laboratoriju. Lorena Klarić, dr.med.vet. iz tvrtke Genera d.o.o., HVI Zagreb.

MIKEC, M. 19.02.2013. Predavanje - Strukturni fondovi – što nas čeka u
EU? - Mogućnost financiranja projekata kroz EAFRD, EMFF, EFCT. Hrvatski
veterinarski institut. Zagreb.

Duvnjak Sanja 03-07.03.2013.- ‘’International Basic Training Workshop
on Bionumerics and Gelcompar II’’, organizator Applied Maths NV, SintMartens-Latem, Gent, Belgija.

MIKUŠ T. 30. 08. 2013 Scientific Network for Risk Assessment in Animal Health and Welfare. Europske agencije za sigurnost hrane (EFSA) Imenovan u
Znanstvenu mrežu procjene rizika za zdravlje i dobrobit životinja.
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MIKUŠ T. 06–08. 10. 2013 – Radionica - imenovan članom Regional Advisory Boarda FP7 projekta AWARE, Ohrid, Makedonija.
MIKUŠ T. 28. 10. 2013. Sudjelovao na godišnjoj konferenciji „The Welfare
of Dogs and Cats in the EU - Building a Europe that cares for companion
animals”, Brussels, Belgija.
MIKUŠ T. 29-30. 10. 2013. FP7 EUWelNet projekt - Second Advisory Board
Meeting – imenovan članom Advisory Boarda, Brussels, Belgija.
MIKUŠ T. 05-06. 12. 2013 - Sudjelovao u radu godišnjeg sastanka Znanstvene mreže procjene rizika za zdravlje i dobrobit životinja Europske
agencije za sigurnost hrane, Stockholm, Švedska.
ORAIĆ, D. 06.12. 2013. Bolesti riba i drugih akvatičnih životinja i zdravlje
ljudi. Diseases of fish and other aquatic animals regarding human health.
Susreti ribiča PP Orahovica, Orahovica.
PETRIČEVIĆ SANDRA Workshop on residue testing Beta-agonists, coccidiostats, anthelmintics, NSAIDs - Practical part of workshop Avermectins,
Bundesamt für Verbraucherschutz und Lebensmittelsicherheit (BVL) European Union Reference Laboratory (EURL) (Beta-agonists, coccidiostats,
anthelmintics, NSAIDs), Berlin, Njemačka, 14.-18. svibanj 2013.
PETRIČEVIĆ SANDRA 25.- 27. 02. 2013. Expert mission on National Plan of
monitoring the seawater and bivalve molluscs in production and relaying
areas for live bivalve molluscs, TAIEX Event 50187, Split, Hrvatska.
Račić Ivana - Bruceloza u Hrvatskoj i susjednim zemljama, Hrvatska akademija znanosti i umjetnosti, Zagreb, Hrvatska, 25.9.2013.
Račić Ivana - ‘’International Basic Training Workshop on Bionumerics
and Gelcompar II’’, organizator Applied Maths NV, Sint-Martens-Latem,
Gent, Belgija, 3.3.2013. - 7.3.2013.
Račić Ivana - ‘’MLVA 2013 Course’’ – Collaborative Internet databases for
genotyping bacterial pathogens,, Ecole du Val-de-Grace, Pariz, Francuska;
organiziranom od strane Association pour le developpement de la Genetique des Especes (ADGE), Francuska, 3.-5. 6. 2013.
RAGUŽ-ĐURIĆ RADMILA 05.06.2013. Seminar – „Research cooperation
between the European Commission’s Joint Research Centre and Croatia.
European Commision, Ministarstvo znanosti, obrazovanja i sporta, BICRO.
Zagreb.
RAGUŽ-ĐURIĆ RADMILA: 13.03.2013. Seminar – Alltechova edukacijska
turneja 2013. Alltech European bioscience centre, Alltech biotehnologija
d.o.o. Zagreb.
RAGUŽ-ĐURIĆ RADMILA 15.-18.05.2013. Simpozij - X. znanstveno-stručni
simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski
veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
RAGUŽ-ĐURIĆ RADMILA 19.02.2013. Predavanje - Strukturni fondovi –
što nas čeka u EU? - Mogućnost financiranja projekata kroz EAFRD, EMFF,
EFCT. Hrvatski veterinarski institut. Zagreb.
RAGUŽ-ĐURIĆ RADMILA 25.01.2013. Seminar - ERA Chairs informativni
dan. BICRO, Ministarstvo znanosti, obrazovanja i sporta, Agencija za mobilnost. Zagreb
RAGUŽ-ĐURIĆ RADMILA 27.11.2013. Radionica - Implementacija SPI sustava, rad u aplikaciji Knjiga nabave i utroška materijala. Libusoft Cicom
d.o.o. Zagreb.
RAGUŽ-ĐURIĆ RADMILA 28.05.2013. Seminar - Zaštitimo hrvatske brendove prije ulaska u EU. BICRO. Zagreb.
ROIĆ BESI „Combined annual meeting of EU National FMD and SVD Laboratories 2011/2012“. Woking, Surrey, Pirbright, United Kingdom, 21.05.
– 22.05.2013.
SAVIĆ V. 15.-18.05.2013. Simpozij - X. znanstveno-stručni simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski veterinarski
institut, Podružnica Centar za peradarstvo. Šibenik.
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SAVIĆ V. 19.02.2013. Predavanje - Strukturni fondovi – što nas čeka u EU?
- Mogućnost financiranja projekata kroz EAFRD, EMFF, EFCT. Hrvatski veterinarski institut. Zagreb.
SAVIĆ V. 24.-26.09.2013. Stručni sastanak - Joint 19th Annual Meetings of
the National Laboratories for Avian Influenza and Newcastle Disease of European Union Member States 2013. Helsinki, Finska.
SEDAK MARIJA 24.09.2013. Sastanak Nacionalih referalnih laboratorija
u organizaciji Referalnog laboratorija Europske Unije za teške metale na
8-om EURL-HM Workshopu, Brisel, Belgija.
SOKOLOVIĆ MARIJANA 25.01.2013. Seminar - ERA Chairs informativni
dan. BICRO, Ministarstvo znanosti, obrazovanja i sporta, Agencija za mobilnost. Zagreb.
SOKOLOVIĆ MARIJANA 13.03.2013. Seminar – Alltechova edukacijska
turneja 2013. Alltech European bioscience centre, Alltech biotehnologija
d.o.o. Zagreb.
SOKOLOVIĆ MARIJANA 15.-18.05.2013. Simpozij - X. znanstveno-stručni
simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski
veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
SOKOLOVIĆ MARIJANA 28.05.2013. Seminar - Zaštitimo hrvatske brendove prije ulaska u EU. BICRO. Zagreb.
SOKOLOVIĆ MARIJANA 05.06.2013. Seminar – „Research cooperation
between the European Commission’s Joint Research Centre and Croatia.
European Commision, Ministarstvo znanosti, obrazovanja i sporta, BICRO.
Zagreb.
SOKOLOVIĆ MARIJANA 25.09.2013. Simpozij - Bruceloza u Hrvatskoj i
susjednim zemljama. Hrvatska akademija znanosti i umjetnosti, Razred za
medicinske znanosti, Odbor za animalnu i komparativnu patologiju i Hrvatski veterinarski institut. Zagreb.
SOKOLOVIĆ MARIJANA 26.09.2013. Seminar - Proficiency Testing – Welcome to the EU. LGC Standards. Zagreb.
SOKOLOVIĆ MARIJANA 09.10.2013. Seminar - Mass Spectrometry Seminar – ultimate tool for food safety and environmental applications. Alphachrom d.o.o., Agilent Technologies. Zagreb.
SOKOLOVIĆ MARIJANA 18.12.2013. Seminar - Horizon 2020 Information
Day, Societal Challenge 2: Food security, sustainable agriculture and forestry, marine, amritime and inland water research, and bioeconomy and
LEIT Biotechnology & Societal Challenge 5: Climate action, environment,
resource efficiency and raw materials. Agencija za mobilnost i programe
EU. Zagreb.
stojević dora Study visit on microbiological testing criteria regarding
the carcass sampling, Food Safety Center Bruxelles, Belgija, 18. – 22. ožujka
2013.
stojević dora EURL Coagulase Positive Staphylococci, Workshop, Maisons-Alfort, Pariz, Francuska, 29. – 31. svibnja 2013.
ŠIMPRAGA BORKA 25.01.2013. Seminar - ERA Chairs informativni dan. BICRO, Ministarstvo znanosti, obrazovanja i sporta, Agencija za mobilnost.
Zagreb.
ŠIMPRAGA BORKA 13.03.2013. Seminar – Alltechova edukacijska turneja 2013. Alltech European bioscience centre, Alltech biotehnologija d.o.o.
Zagreb.
ŠIMPRAGA BORKA 05.06.2013. Seminar – „Research cooperation between
the European Commission’s Joint Research Centre and Croatia. European
Commision, Ministarstvo znanosti, obrazovanja i sporta, BICRO. Zagreb.
ŠIMPRAGA BORKA 15.-18.05.2013. Simpozij - X. znanstveno-stručni simpozij „Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
ŠIMPRAGA BORKA 28.05.2013. Seminar - Zaštitimo hrvatske brendove
prije ulaska u EU. BICRO. Zagreb
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ŠIMPRAGA BORKA 25.09.2013. Simpozij - Bruceloza u Hrvatskoj i susjednim zemljama. Hrvatska akademija znanosti i umjetnosti, Razred za medicinske znanosti, Odbor za animalnu i komparativnu patologiju i Hrvatski
veterinarski institut. Zagreb.

VINTER VESNA 27.11.2013. Radionica - Implementacija SPI sustava, rad u
aplikaciji Knjiga nabave i utroška materijala. Libusoft Cicom d.o.o. Zagreb.

ŠIMPRAGA BORKA 26.09.2013. Seminar - Proficiency Testing – Welcome
to the EU. LGC Standards. Zagreb.

ZADRAVEC MANUELA EURL-AP training session on the detection of ruminant processed animal proteins in feedingstuffs using the validated PCR
method, Gembloux, Belgija, 20.09.2013.

ŠKOKO INES 07-09.05.2013. 12th.Workshop of EURLs for monitoring
bacteriological and viral contamination of bivalve molluscs, EURL CEFAS,,
Roma, Italy
ŠKOKO INES 25.-27.02.2013. Expert mission on National Plan of monitoring the seawater and bivalve molluscs in production and relaying areas
for live bivalve molluscs - Workshop on official sampling and analyses of
fishery products and LBM, TAIEX Event 50187, Split, Hrvatska,
Špičić S. - 6th Workshop of the European Union Brucellosis National Reference Laboratories“, Hrvatski veterinarski institut (pod organizacijom EU
Brucellosis National Reference Laboratories), Zagreb, Hrvatska, 26.9.2013.
- 27. 9.2013.
Špičić S. - Workshop of the European Union Reference Laboratory for Bovine Tuberculosis, Madrid, Španjolska, 21. i 22. 11. 2013.
TIŠLJAR MARINA 19.02.2013. Predavanje - Strukturni fondovi – što nas
čeka u EU? - Mogućnost financiranja projekata kroz EAFRD, EMFF, EFCT.
Hrvatski veterinarski institut. Zagreb.
TIŠLJAR MARINA 22.02.2013. Predavanje - Cytology evaluation of the liver. Veterinarski fakultet Sveučilišta u Zagrebu. Zagreb.
TIŠLJAR MARINA 09.09.2013. Radionica – NEWFELPRO. Ministarstvo znanosti, obrazovanja i sporta. Zagreb.
TIŠLJAR MARINA 25.09.2013. Simpozij - Bruceloza u Hrvatskoj i susjednim
zemljama. Hrvatska akademija znanosti i umjetnosti, Razred za medicinske
znanosti, Odbor za animalnu i komparativnu patologiju i Hrvatski veterinarski institut. Zagreb.
VIDIĆ, ZDRAVKA Joint meeting of the national reference laboratories fro
African horse sickness and Bluetongue, Bluetongue EURL, The Pirbright Institute, Woking, UK. 02 December 2013 Brussels, Belgium.

ZADRAVEC MANUELA
19.04.2013.

EURL-AP

workshop,

Ljubljana,

Slovenija,

Zdelar-Tuk Maja Dezinficijensi i njihova uporaba u laboratoriju. Lorena Klarić, dr.med.vet. iz tvrtke Genera d.o.o., 14.2.2013. HVI Zagreb
Zdelar-Tuk Maja Bruceloza u Hrvatskoj i susjednim zemljama, Hrvatska akademija znanosti i umjetnosti, Zagreb, Hrvatska, 25.9.2013.
ZGLAVNIK T. 15.-18.05.2013. Simpozij - X. znanstveno-stručni simpozij
„Peradarski dani 2013.“ s međunarodnim sudjelovanjem. Hrvatski veterinarski institut, Podružnica Centar za peradarstvo. Šibenik.
ZGLAVNIK T. 25.09.2013. Simpozij - Bruceloza u Hrvatskoj i susjednim zemljama. Hrvatska akademija znanosti i umjetnosti, Razred za medicinske
znanosti, Odbor za animalnu i komparativnu patologiju i Hrvatski veterinarski institut. Zagreb.
ZRNČIĆ SNJEŽANA The most important viral diseases: etiology, diagnosis and geographical distribution. Najvažnije virusne bolesti: etiologija, dijagnoza i geografska proširenost. FAO TCP/RER/3402 “Assistance to Western Balkan Countries for Improving Compliance toInternational
Standards on Aquatic Animal Health”. Regional Workshop 1: Improving
National and Regional Disease Surveillance, Monitoring and Reporting Systems, 15-19.07. Belgrade, Serbia.
ZRNČIĆ SNJEŽANA Diagnosis of Diseases of Fish and Molluscs. Dijagnostika bolesti riba i školjkaša. FAO TCP/RER/3402 “Assistance to Western
Balkan Countries for Improving Compliance toInternational Standards on
Aquatic Animal Health”. Regional Workshop 2: Improving Capacity for Diagnosis of Disease of Fish and Molluscs, 20-24.10. Banja Luka, Bosnia and
Herzegovina.
ZRNČIĆ SNJEŽANA 06.12. 2013. Bolesti riba i drugih akvatičnih životinja i
zdravlje ljudi. Diseases of fish and other aquatic animals regarding human
health. Susreti ribiča PP Orahovica, Orahovica.
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5
3
9
10
38
VETERINARY INSTITUTE SPLIT
1
2
14
2
11
4
26
VETERINARY INSTITUTE VINKOVCI
TOTAL

TOTAL

Book

Bogdanović Tanja
Dujić Tomislav
Katić Anđelo
Katić Sanda
Lelas Slađana
Listeš Eddy
Listeš Irena
Lukačević Damir
Petričević Sandra
Skoko Ines
Vidić Zdravka
TOTAL

VETERINARY INSTITUTE VINKOVCI
NAME

4

2
0
5
2
7
2
2
20

Book

Tomac Antun
TOTAL

VETERINARY INSTITUTE SPLIT
NAME

2

0
3
0
0
0
0
0
3

3

6

19

97

29

121

21

84
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4
5
2
6
3
1
7
2
30
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364
41
23
1
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Major Events
in 2013
3 January 2013
Iva Cvitaš, scholarship holder of the Croatian
Veterinary Institute Zagreb
Iva Cvitaš is a student of the 5th year of the Faculty of Veterinary Medicine, University of Zagreb. She was born in 1990, in Pakrac. Since
her entry at the Faculty, in 2009, she timely passed all the exams and
obtained 251.5 ECTS credits, with grade point average 4.661.
In the course of her studies, she worked as an undergraduate assistant at the Department of Anatomy, Histology and Embryology. In
the academic year 2011/2012, she was awarded the Dean’s Award
for her paper bearing the title “Osteometric analysis of Griffon
Vulture (Gyps fulvus)”. In the same year, she was also awarded
the Dean’s Award for Excellence.
In 2012, she was admitted at the Cambridge University as their
first student from the Faculty of Veterinary Medicine in Zagreb in
history. Within the scope of a 10-week program “Fundamentals of
Veterinary Science: Summer School 2012”, she made her research
paper “The Expression of Green Fluorescent Protein in Proopiomelanocortin Neurons from the Hypothalamic Arcuate Nucleus of
POMC-EGFP Transgenic Mice” under tutorship by Dr. Giles Yeo at
the Institute for Metabolic Sciences, Cambridge, UK. The program
in the United Kingdom consisted, in addition to the research project, also of many workshops in the field of pharmacy, infectious
diseases, and seminars within the scope of veterinary science and
profession. The program was exceptionally innovative and pointed
to numerous possibilities provided by the diploma, specifically in
the fields of pre-clinical sciences (both human and veterinary medicine) and their later application in clinical cases.

Major Events in 2013

After the successfully completed program in the United Kingdom
and completed fourth year of her studies, in desire to continue her
education in the field of pre-clinical sciences, she applied to the
Cornell University, the International Program integrating the veterinary students focused on a career in the field of biomedicine
or translational science. In February 2013, she was admitted at the
Cornell University, “Leadership Program for Veterinary Students”,
again as the first student of the Faculty of Veterinary Medicine,
University of Zagreb in their history. In the course of her 10-week
program, she worked at the Laboratory for Molecular Biology and
Genetics of Tumours, Baker Institute, Cornell and took part in the
research program under the title “Peptidylarginine deiminase-2
overexpression in transgenic mice leads to an increase in premalignant skin lesions”. She was engaged on various issues of professional, clinical and scientific activities of contemporary veterinary
medicine and took part in many seminars, workshops and practical exercises in various professional branches. As she successfully
completed the program, based on the recommendation of her former mentor, Dr. Scott Coonrod, she was offered another program
of the Cornell University – VIP Program (Veterinary Investigator
Program) at which she would continue her work on the molecular
biology and genetics project.
In November 2013, she received the Award of the Faculty of Veterinary Medicine for excellent achievement in her 4th year of studies,
in the academic year 2012/2013, and was also awarded Letter of
Acknowledgment for exceptional achievement of international significance in the academic year 2012/2013. Since January 2013, she
has been receiving a scholarship from the Croatian Veterinary Institute Zagreb. The Institute is pleased to provide scholarship to such
an exceptionally talented student, as assistance in her daily life and
a huge motivation for her further education and improvement.

Major Events in 2013

11 January 2013
Visit by Academy members to the Croatian
Veterinary Institute
On Friday, 11 January 2013, three members of the Croatian Academy of Science and Arts, namely Marko Pećina (Secretary of
the Medical Sciences Division of the Academy), Slavko Cvetnić
and Josip Madić, paid a visit to the Croatian Veterinary Institute.
During their visit, General Manager of the Institute, Prof. Dr. Željko
Cvetnić held a presentation on the history of the Institute and the

activities undertaken in the past six-year period, in which the Institute has taken great steps forward in all segments of its work.
Following the presentation, the Academy members toured the Institute laboratories where the facts presented were seen on site. At
the end of the tour, they expressed their satisfaction with all that
they had seen, from the organisation of the Institute, to the equipment in the laboratories and expertise of the Institute staff.

From left to right: Josip Madić, Academy member; Slavko Cvetnić, Academy member; Prof. Željko Cvetnić, PhD, General Manager of the Institute; and Marko Pećina,
Academy member and Secretary of the Medical Sciences Division of the Academy

15-18 May 2013
10th scientific and professional symposium “Days
of Poultry Science 2013” with international
participation

Symposium, there were 181 registered participants from eleven
countries: Belgium, Bosnia and Herzegovina, France, Hungary,
Germany, Romania, USA, Slovenia, Serbia, Ukraine and Croatia.

The Croatian Veterinary Institute, Centre for Poultry Science Zagreb organised the 10th scientific and professional symposium
“Days of Poultry Science 2013” with international participation
in Solaris Hotels Resort, Hotel Ivan in Šibenik in the period 1518 May 2013. The sponsors of the Symposium were Ministry of
Agriculture, Ministry of Science, Education and Sports, World’s
Poultry Science Association and World Veterinary Poultry Science
Association. The principal sponsor was Koka d.d. Varaždin. At the

The scientific and professional program included 24 scientific and
professional lectures and 13 posters from the following fields: diseases; nutrition and technology in poultry farming; environment
protection, animal benefit and veterinary practice in poultry farming; quality and safety of poultry products and free topics. In
the introductory lectures, participants were introduced into the
following topics: “Croatian Veterinary Institute – Yesterday and
Today” by Assistant Professor Boris Habrun, PhD, introducing the
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participants into the operations of the Croatian Veterinary Institute; “Global and EU trends in poultry farming in the period 20122020” by Branko Bobetić, DVM (Croatiastočar, Zagreb) describing
the situation in the poultry farming in the Republic of Croatia in the
last two years and providing an estimate of the industry prospects
in the conditions of growing global market until 2020; “Epizootiology conditions in the Croatian poultry farming considering major
virus diseases” by Vladimir Savić, PhD (Centre for Poultry Science,
Croatian Veterinary Institute Zagreb) reporting to the participants
about the recent incidence of viral diseases in domestic poultry industry; “Current health issues in the poultry farming in Slovenia”,
by Prof. Olga Zorman Rojs, PhD (Faculty of Veterinary Medicine,
Ljubljana, Slovenia) introducing the participants into the health
issues in the poultry farming of the neighbouring Slovenia.
At request from poultry farmers, a round table was held on the
topic “Mycotoxins in animal feed”. The lectures on mycotoxins in
animal feed were presented by Prof. Julia Dvorska, PhD (Sumy
National Agrarian University, Ukraine) under the title “Mycotoxins
in poultry farming: contamination, effects and strategies of risk
control” and Marijana Sokolović, PhD (Centre for Poultry Science,
Croatian Veterinary Institute, Zagreb) under the title “Mycotoxins
in animal feed – significance, legal provisions and recommendations”. Also, company Belje d.d. Darda organised a workshop under
the title “Feeding of commercial layer hens in heat stress period”.
An international scientific board gave a positive assessment of the
papers printed in extenso in the Proceedings of the Symposium.
The papers will be referenced in the CAB International database
(http://www.cabi.org/).
In addition to the symposium, there was a dedicated exhibition of
equipment and products related to poultry farming, at which nine
companies active in the field took part.
Since 1999, the Plaque and Letters of Acknowledgment have been
awarded at the Days of Poultry Science for contribution to development and improvement of the Croatian poultry farming, in memory of the pioneer of organized poultry farming in Croatia, Prof.
Milan Kralj, PhD. This year, the Commission for the selection of
the best farm awarded the Plaque to the poultry farm KOKA d.d.

Major Events in 2013

Varaždin, and the Letters of Acknowledgment were awarded to
poultry industries GALA d.o.o. Bjelovar, VINDON d.o.o. Slavonski
Brod, GALIVET d.o.o. Prelog, ŽITO d.o.o. Osijek, and the new poultry farm LUNETA d.o.o. Ludbreg.

Major Events in 2013

The symposium was ended in an excursion to Trogir and a dinner
in the Dalmatinsko selo restaurant in Solaris Hotels Resort, with
music and dancing until late in the night.
The Centre for Poultry Science of the Croatian Veterinary Institute as organiser of the Days of Poultry Science 2013 thanked to

all participants for their support to the Symposium and the desire
they expressed for such events to continue in future for the improvement of the Croatian poultry industry. The 11th symposium
Days of Poultry Science 2015 will be held again in Šibenik, 13-16
May 2015.
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4 June 2013

On 4 June 2013, the presentation of the book Bakterijske i gljivične
zoonoze (Bacterial and Fungal Zoonoses) by Professor Dr. Željko
Cvetnić, General Manager of the Croatian Veterinary Institute,
was held in the premises of the Croatian Academy of Science and
Arts.

on behalf of the co-publisher Medicinska Naklada. The presenters
gave a series of compliments and positive critiques of the book,
unanimously stating that this is the first book in Croatia to give
a comprehensive overview of the bacterial and fungal zoonoses,
and that it is sure to become a mandatory part of the literature
for students and doctoral students, as well as for experts in the
veterinary and human medical fields. Finally, the book’s author,
Professor Dr. Željko Cvetnić addressed those present, extending
his gratitude individually to all those who contributed to the writing of the book, his family and all those who accepted the invitation to attend the presentation.

After the opening speech by the Academy President, Zvonko Kusić,
the book was presented by Academy member Marko Pećina, Secretary of the Medical Sciences Division of the Academy, by Academy
members Slavko Cvetnić and Josip Madić, and by Prof. Anđa Raič

We use this opportunity to congratulate Professor Dr. Željko
Cvetnić on this great success in the form of this book, as the result of much hard work, persistence and his immeasurable love for
writing and veterinary medicine.

Presentation of the book Bakterijske i gljivične
zoonoze (Bacterial and Fungal Zoonoses) by
Professor Dr. Željko Cvetnić

Zvonko Kusić, Academy President
Major Events in 2013

Marko Pećina, Academy member, Secretary of the Medical Division
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Slavko Cvetnić, Academy member

Josip Madić, Academy member

Prof. Željko Cvetnić, PhD

3 September 2013
Official commemoration of the 80th anniversary
of the Croatian Veterinary Institute Zagreb
On Tuesday, 3 September 2013, a celebration was held to mark the
80th anniversary of the Croatian Veterinary Institute in Zagreb.
The celebration was attended by the employees of the central and
branch offices of the Institute, with special guests Prof. Ankica
Marinović, PhD, representative of the President of the Republic
of Croatia; Kristina Ferara Blaškovć, Dipl. Eng., Head of the Sector for the Development of Science and Technology of the Ministry of Science, Education and Sport; Sandra Gutić, DVM, Head
of the Sector at the Directorate for Veterinary Medicine and Food
Safety of the Ministry of Agriculture; and Prof. Tomislav Dobranić,
PhD, Dean of the Faculty of Veterinary Medicine at the University
of Zagreb. After opening remarks by Prof. Željko Cvetnić, PhD,
General Manager of the Croatian Veterinary Institute, the special

guests each welcomed all those present. Among the invitees were
Academy members Teodor Wikerhauser, Slavko Cvetnić and Josip
Madić.
As part of the ceremony, the premier screening of a documentary
film on the Croatian Veterinary Institute and its branch offices was
held. A performance of the songs and dances of the Posavina, Medjimurje, Turopolje and Dalmatia regions was held by the Buševec
branch of the Seljačka Sloga Association, as part of the culture
and arts programme. After the official part of the ceremony, the
festivities continued with informal mingling of attendees with the
“Alibi” tamburitza ensemble. All those present expressed their
delight with the exceptional atmosphere and excellent organisation of the celebration.
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Prof. Ankica Marinović, PhD, representative of the
President of the Republic of Croatia

Kristina Ferara Blaškovć, Dipl.Eng., Head of the
Sandra Gutić, DVM, Head of the Sector at the
Sector for Development of Science and Technology – Directorate for Veterinary Medicine and Food Safety –
Ministry of Science, Education and Sports
Ministry of Agriculture

Prof. Tomislav Dobranić, PhD,
Dean of the Faculty of
Veterinary Medicine,
University of Zagreb

Prof. Željko Cvetnić, PhD,
General Manager of the
Croatian Veterinary Institute
Annual report, 2013

CROATIAN VETERINARY INSTITUTE

173

174

CROATIAN VETERINARY INSTITUTE

Major Events in 2013

Annual report, 2013

Major Events in 2013

Annual report, 2013

CROATIAN VETERINARY INSTITUTE

175

176

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

25 September 2013
Symposium “Brucellosis in Croatia and
neighbouring countries”
The symposium “Brucellosis in Croatia and neighbouring countries”, jointly organised by the Committee for Animal and Comparative Pathology, Department of Medical Sciences of the Croatian
Academy of Science and Arts and the Croatian Veterinary Institute, was held at the palace of the Croatian Academy of Science
and Arts on Wednesday, 25 September 2013.
The symposium was opened by Academy member Marko Pećina,
Secretary of the Department of Medical Sciences of the Academy.
This was followed by lectures given by the leading experts for the
diagnosis of brucellosis, from Croatia and the countries of the region.
Brucellosis is one of the most widespread zoonoses, a disease that
is transmitted from animals to humans. The spread of brucellosis
in the European Union and the dangers its occurrence brings were
discussed at the symposium, as well as the situation in other European countries. Efficient controls of the spread of brucellosis
in recent decades have countered for the lack of epidemiological
research in the countries of Southeast Europe. However, progress
has been made in the processing of isolates of different species of
the genus Brucella using the most modern molecular techniques,
Major Events in 2013

and as such more than 50 new genotypes have been entered into
the international brucellosis database. This research should contribute to the global efforts to control and eradicate brucellosis,
particularly if such research is carried out on a wider, regional
basis.
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26-27 September 2013
6th Workshop of EU National Reference
Laboratories for Brucellosis
This year, the sixth annual workshop of EU national
reference laboratories for brucellosis was held on 2627 September 2013 at the Croatian Veterinary Institute
in Zagreb. The host of the meeting, Croatian Veterinary
Institute, Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases, hosted the
representatives of 24 EU Member States, Switzerland,
Norway, EU candidate countries FYR Macedonia and
Turkey, and other countries from the region: Albania,
Bosnia and Herzegovina, Kosovo, Serbia and Montenegro. At the opening of the workshop, General Manager
of the Veterinary Institute Professor Dr. Željko Cvetnić
acquainted the participants with the history and different departments of the Institute: branch veterinary
institutes, Centre for Poultry Science, departments
and laboratories, while Dr. Silvio Špičić spoke about
the current state of brucellosis in domestic and wild
animals in Croatia. Dr. Bruno Garin Bastui, head of
the EU reference laboratory for brucellosis, OIE/FAO
reference laboratory, ANSES, Maisons-Alfort from
France, was given a special letter of gratitude as a sign
of the long-lasting successful cooperation and assistance in the professional and scientific development of
the Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Bacterial Diseases.
The two-day workshop addressed topics relating to
the recent activities of the EU reference laboratory
and verified results of serological, bacteriological and
molecular tests to verify the work of the laboratory.
During the round table, current issues for each individual country were presented. Furthermore, at a dinner for all participants at the Trajbar Team Equestrian
Club in Zaprešić, those present enjoyed themselves
until the early hours. The best indicators of the success of the workshop are the messages of thanks and
praise received after the close of the workshop.
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14 November 2013
Visits by our colleagues from the Specialist
Veterinary Institute of Niš
On 14 November 2013, the Croatian Veterinary Institute Zagreb
was visited by colleagues of the Specialist Veterinary Institute of
Niš:
➜ Miloš Petrović, PhD, DVM, Director of the Specia-

list Veterinary Institute Niš of Niš, President of the
Niš Branch of the Veterinary Chamber of Serbia;
➜ Sonja Nikolić, Spec. DVM, Head of Sector for La-

boratory Tests of the Specialist Veterinary Institute
Niš of Niš;
➜ Slađana Antanasijević, Spec. DVM, Head of Depar-

tment for Clinical Microbiology and Parasitology,
Specialist Veterinary Institute Niš of Niš;
➜ Goran Đorić, MSc, DVM, President of Jablanica

Branch of the Veterinary Chamber of Serbia.
After becoming acquainted with the operations and having visited the laboratories of the Croatian Veterinary
Institute, based on established common interests, the
agreement was made about the framework of research
and professional cooperation as the basis for start of
a number of activities in mutual relations of the two
institutions.
Major Events in 2013
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28 November 2013
Visit by President of the Croatian Academy of
Science and Arts, Zvonko Kusić, to the Croatian
Veterinary Institute
On Thursday, 28 November 2013, Zvonko Kusić, President of the
Croatian Academy of Science and Arts, as well as Ivica Kostović,
Academy member and Head of the Croatian Brain Research Institute and Professor Emeritus Juraj Geber visited the Croatian
Veterinary Institute of Zagreb.

In the course of their visit, Prof. Željko Cvetnić, PhD, General
Manager held a presentation about the history of the Institute and
the activities in the recent years, when the Institute and its branch
offices made significant breakthroughs in all segments of their
work.
After the presentation, a tour of the Institute laboratories followed.
After that, the honourable visitors expressed their satisfaction with
what they saw, including the structure of the Institute, equipment
of the laboratories and capacities of the Institute’s employees.

From left to right: Ivica Kostović, Academy member and General Manager of the Croatian Brain
Research Institute and Professor; Zvonko Kusić, President of the Croatian Academy of Science and Arts
and Professor Emeritus Juraj Geber.

Annual report, 2013

CROATIAN VETERINARY INSTITUTE

179

180

CROATIAN VETERINARY INSTITUTE

Annual report, 2013

5 December 2013
80th anniversary of the Branch Veterinary
Institute Split marked by opening of the
refurbished laboratories
On 5 December 2013, the Croatian Veterinary Institute – Branch
Veterinary Institute Split celebrated the 80th anniversary of their
establishing and opening of their refurbished laboratories. The
refurbished building of the Branch Veterinary Institute Split with
the new equipment was opened by the Assistant Minister of Agriculture and Head of the Directorate for Veterinary Services and
Food Safety, Mirjana Mataušić-Pišl, PhD. Present at the opening
were representatives of the City of Split as well as Mr. Luka Brčić,
Deputy Head of the Splitsko-Dalmatinska County; Prof. Tomislav
Dobranić, PhD, Dean of Faculty of Veterinary Medicine in Zagreb;
and Prof. Željko Cvetnić, PhD, General Manager of the Croatian
Veterinary Institute.
The adaptation and refurbishing of the building of the Branch
Veterinary Institute Split was completed within the scope of the
Project of legal and institutional harmonization with the EU acquis communautaire in agriculture, funded by the International
Bank for Reconstruction and Development. Total refurbishing
covered an area of approximately 750 m2 premises and 2000 m2
surrounding area. All laboratories have been furnished with new

Mirjana Mataušić-Pišl, PhD, Assistant Minister of Agriculture and Head
of the Directorate for Veterinary Services and Food Safety
Major Events in 2013

furniture and laboratory equipment. Total project value is 7 million Kuna, jointly with the funds invested by the Branch Veterinary
Institute Split.
The Branch Veterinary Institute Split took part in several regional
EU projects as well as a project of the Ministry of Health of the
Republic of Italy. A CAPS2 project (Strengthening of Centres for
Aquaculture production and safety surveillance in Adriatic Crossborder Countries) based on IPA Adriatic Cross-border Cooperation Programme is currently in progress. Total project value is
EUR 3,675,206.57. The Croatian Veterinary Institute, Branch Veterinary Institute Split is the leading partner. The Project involves 4
countries and 8 partners. In the course of its 80 years of existence,
the Branch Veterinary Institute Split was actively involved in the
detection and control of infectious diseases in animals and zoonoses such as sheep pox, rabies, brucellosis, tuberculosis, swine
fever, leishmaniasis, blue tongue diseases, bovine leucosis, nosemosis, varosis, etc. In the recent years, the Branch Institute had a
role in the protection of human health and safety of food of animal
origin in the four counties of Dalmatian region. A particular success of the Branch Veterinary Institute Split was accreditation of
their laboratories as reference laboratories for blue tongue disease
and bacteriological and virological pollution of shellfish in the Republic of Croatia by the Ministry of Agriculture. Laboratories of
the Branch Veterinary Institute Split are accredited according to
HRN EN ISO 17025 standard and the first accreditation certificate
was issued in 2008.

Prof. Tomislav Dobranić, PhD, Dean of the Faculty of Veterinary Medicine,
University of Zagreb
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Prof. Željko Cvetnić, PhD, General Manager of the Croatian Veterinary Institute

Eddy Listeš, PhD, Head of the Branch Veterinary Institute Split

December 2013
Humanitarian action of the Croatian Veterinary
Institute Zagreb
Life was not easy for Stana Alduk (76) an old lady from Žitnić near
Drniš. For thirty years she worked in construction industry, on
hardest manual jobs such as manual concrete mixing. After the
recent War in Croatia, she found strength to build a new home on
the foundations of her former house, destroyed in the war.
On 10 December 2013, another tragedy befell Stana Alduk. At the
railway crossing in Žitnić, a passenger train on the Drniš-Split route hit against the cows she was leading to the pastures. Six cows
were killed instantly and two of them were euthanized later. “Poor
me, I wanted to jump in front of the train myself. My dear Lord, I
have had so many struggles my whole life” – she uttered in shock
and disbelief.
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The news was published by all press and electronic media. Prompted by the tragedy and loss of Stana Alduk, the General Manager
of the Institute decided to help her. At the meeting of department
heads, he proposed that the Croatian Veterinary Institute should
purchase five cows and donate them to Stana Alduk to reduce her
loss that was of significance for her survival. The proposal was
unanimously supported by the meeting.
With significant assistance by Joško Stojanović, DVM of the Veterinary Clinic Drniš, the humanitarian aid to granny Stana was a
success.

The certificates of donation were delivered to her on 7 and 8 January 2014. Granny Stana proudly showed us the donated cows. Her
tears of joy and sparkles of gratitude in her eyes spoke more than a
thousand words and were a sufficient confirmation that we did the
right thing and showed humanity that is so scarce in our time.
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Entertainment
in 2013
New Year’s party in Movie Pub on 19 December 2013
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