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T

he Croatian Veterinary Institute is a state-owned institution in
the Republic of Croatia. It is one of 25 public institutes of the
Ministry of Science and Education of the Republic of Croatia.
With more than 250 employees and by its budget, the Croatian Veterinary Institute is one of the leading institutes in Croatia. It consists of the headquarters in Zagreb and the branch offices, namely
Branch Veterinary Institutes in Vinkovci, Križevci, Rijeka, and
Split, as well as the Centre for Poultry Science in Zagreb. In such
capacity, the Institute provides services of national interest to the
government. These include diagnostics of infectious and parasitic diseases in animals, food and animal feed analysis, control of
veterinary medical products and scientific and research activities.
As the reconstruction and refurbishing works in the headquarters
were completed already in 2010 and those in branch offices in
2015, there was no need for major reconstructions in 2017. Based
on the agreement on scientific, technical and professional cooperation with Agroproteinka d.o.o., dissection halls were arranged in
the rendering plants in Garčin, Grubišno polje and Labin. Also, a
dissection hall was arranged in Sesvetski Kraljevec. These arrangements were done in 2015 and, to a smaller extent, in 2016. The
Institute headquarters were subject to minor refurbishing works.
In addition to reconstruction works, the already started activities on introduction of the management system resulted in the first
accreditation of the Croatian Veterinary Institute which took place
on 15 May 2008. Currently, the Croatian Veterinary Institute has
229 accredited methods in 29 laboratories. In the previous year,

our employees attended more than 160 training courses in various
EU states. Currently, there are 59 PhDs employed at the Croatian
Veterinary Institute.
The Croatian Veterinary Institute is currently the leading diagnostic and analytical institution in the region. With its equipment,
accreditation, know-how and skills of its personnel, it is on equal
footing with all significant similar institutions in the EU. In previous years, contracts were signed to govern the cooperation with a
large number of scientific institutions in Croatia and abroad. Scientific and professional cooperation was continued with many Croatian and regional institutions (Scientific Institute for Veterinary
Medicine of Serbia, Belgrade, Scientific Veterinary Institute “Novi
Sad”, Veterinary Specialist Institute Niš, Serbia, Faculty of Veterinary Medicine of the University of Sarajevo, Bosnia and Herzegovina, Veterinary Faculty of the University of Ljubljana, Slovenia,
Faculty of Agriculture and Food Technology of the University of
Mostar, Bosnia and Herzegovina).
As a continuation of longstanding cooperation, an agreement on
cooperation was signed in Mostar on 3 June 2017 by Maja Arapović, PhD, General Manager of the Veterinarian Institute Mostar and
Associate Professor Boris Habrun, PhD, General Manager of the
Croatian Veterinary Institute. The Veterinarian Institute Mostar faces a big challenge in introducing and accrediting new diagnostic
and analytical methods. They can count on the cooperation and
support of the Croatian Veterinary Institute for that.
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Figure 1. Maja Arapović, PhD, General Manager of the Veterinarian Institute
Mostar and Associate Professor Boris Habrun, PhD signing the Agreement on
Cooperation

Figure 2. Visit of the Minister of Agriculture Tomislav Tolušić, LL.B. and the state
secretary Željko Kraljičak, PhD to the Croatian Veterinary Institute

The Croatian Institute of Public Health and the Croatian Veterinary
Institute have been successfully cooperating for a number of years
in all the segments of work, which led to the signing of the Agreement on Cooperation on 29 June 2017 in the premises of the Croatian Veterinary Institute. The Agreement on Cooperation was signed
by the Director-General of the Croatian Institute of Public Health
Assistant Professor Krunoslav Capak, PhD and the General Manager of the Croatian Veterinary Institute Associate Professor Boris
Habrun, PhD. They discussed their common views related to food
control in the Republic of Croatia, and further development of laboratory methods and possibilities of further increase in cooperation.
On Friday, 20 October 2017, exactly on the anniversary of his
appointment as the Minister of Agriculture, Tomislav Tolušić,
LL.B., accompanied by the state secretary Željko Kraljičak,
PhD came for a visit and a tour of the Croatian Veterinary Institute.
The guests were familiarised with the history, goals, organisation,

Figure 3. Minister of Agriculture Tomislav Tolušić, LL.B. and Associate Professor
Boris Habrun, PhD on the tour of the Croatian Veterinary Institute laboratories

Figure 4. Minister of Agriculture Tomislav Tolušić, LL.B. and the state secretary Željko Kraljičak, PhD with the General Manager, Deputy General Manager and Heads of
Departments of the Croatian Veterinary Institute
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capacities, but also external assessments of the Institute by the
General Manager, Associate Professor Boris Habrun, PhD.
The Croatian Veterinary Institute implements numerous programs
for the needs of the Ministry of Agriculture. Minister Tomislav Tolušić, LL.B. and the state secretary Željko Kraljičak, PhD were also
greeted by Heads of Departments of the Croatian Veterinary Institute in Zagreb. In a short presentation of the Institute, some very
important facts about the CVI operations have been mentioned,
primarily the diagnosis of infectious and parasitic animal diseases,
control of foodstuffs of animal origin and control of animal feed,
as well as control of veterinary medications, i.e. veterinary medicinal products on the Croatian market, implemented by the CVI for
the needs of the Ministry of Agriculture.
The Croatian Veterinary Institute has been a reliable partner and
associate to the Ministry of Agriculture in all implemented programs in the field of veterinary activity and food safety control.
Satisfied guests had the chance of visiting several laboratories of
the CVI, most of all National Reference Laboratories that are primarily involved in the annual implementation of contracted work.
At the end of the year, on 14 December, the Croatian Veterinary
Institute was visited by the assistant mayor of the City of Zagreb,
Assistant Professor Olivera Majić, PhD, accompanied by the Head
of the City Office for Agriculture and Forestry Emil Tuk, DVM. All
world and European laboratories are forced to continuously develop and improve. Therefore, new laboratory methods are constantly developed at the Croatian Veterinary Institute, and thusly
purchase and implementation of new devices has become indispensable. Such competitive dynamics renders existing premises of
the Croatian Veterinary Institute too small. It is evident that the
Croatian Veterinary Institute needs much more room than it now
has in Savska street no. 143 in Zagreb. The visit of the assistant
mayor of the City of Zagreb, Assistant Professor Olivera Majić,
PhD to the Croatian Veterinary Institute speaks in favour of real
interest and readiness of the City of Zagreb to help solve this problem for the Institute.

Figure 6. Assistant mayor of the City of Zagreb, Assistant Professor Olivera Majić,
PhD on the tour of the Croatian Veterinary Institute laboratories

Following the comprehensive activities of the Croatian Veterinary
Institute in the former period, full refurbishment, informatisation
and accreditation, the Croatian Veterinary Institute is faced with
new challenges. In the forthcoming period, we should be increasingly involved in EU projects in cooperation with the EU scientific institutions and Croatian partners. Besides, we should continue
offering more services on the market to food operators, veterinary
organisations, farms and all other potential customers. We must
be aware of the fact that Croatia has an increasing number of laboratories and that our competition among laboratory service providers is growing every year.
The Institute is the pivotal institution in the diagnostic of infectious diseases and in the veterinary public health in Croatia. With our
organisation, premises, laboratory equipment and educated personnel, we are comparable with any institution of similar kind in
Europe. The Croatian Veterinary Institute is capable of responding
to any future challenges, primarily with its qualified, capable and
motivated people, as its most valuable assets.

Figure 5. Assistant mayor of the City of Zagreb, Assistant Professor Olivera Majić,
PhD, Head of the City Office for Agriculture and Forestry Emil Tuk, DVM and Luka
Čuljak, DVM visiting the Croatian Veterinary Institute
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Organisation of the
Croatian Veterinary Institute
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 are composed of laboratories.

➜

Centre for Poultry Science

The branches are composed of the laboratories.

➜

Veterinary Institute Križevci

➜

Veterinary Institute Rijeka

➜

Veterinary Institute Split

Departments and branches of the Croatian Veterinary Institute
have the same status; they consist of laboratories, and are headed
by heads 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

List of Croatian Veterinary Institute employees by qualifications as at 31 December 2017
PROFESSIONAL DEPARTMENTS

GENERAL DEPARTMENTS

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

total

university degree

12

8

12

11

11

62

116

associate degree

-

1

-

-

-

-

1

secondary school

8

7

10

10

7

40

82

primary school

2

-

-

2

-

2

6

university degree

-

-

-

-

1

11

12

secondary school

3

2

2

3

1

8

19

primary school
TOTAL
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2

2

4

2

10

21

26

20

26

30

22

134

257
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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

General Department
Departmental Head
Offices:

Quality Manager
of the Croatian
Veterinary
Institute

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

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. Growth Media

Laboratories:

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. Transmissive spongiform
encephalopathy
3. Fish pathology
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Departments and Laboratories of the Croatian Veterinary Institute in Zagreb
Director: Associate Professor Boris Habrun, PhD
Quality Manager: Assistant Professor Miroslav Benić, PhD
I. Department for Veterinary Public Health
consists of the following laboratories:
Department Head: Mario Mitak, PhD
I.1.

Laboratory for Food Microbiology

III. Department for Virology consists of the following
laboratories:
Department Head: Tomislav Bedeković, PhD
III.1.

Laboratory Manager: Assistant Professor Andrea Humski, PhD
I.2.

Laboratory for Determination of Residues

III.2.

Laboratory Manager: Nina Bilandžić, PhD
I.3.

Laboratory for Animal Feed Microbiology

III.3.

Laboratory Manager: Mario Mitak, PhD
I.4.

Laboratory for Analytical Chemistry
Laboratory Manager: Associate Professor Jelka Pleadin, PhD

I.5.

Laboratory for Analysis of Veterinary Medicinal Products
Laboratory Manager: Assistant Professor Svjetlana Terzić, PhD

II. Department for Bacteriology and Parasitology
consists of the following laboratories:
Department Head: Silvio Špičić, PhD
II.1.

Laboratory Manager: Silvio Špičić, PhD
II.2.

Laboratory for General Bacteriology and Mycology
Laboratory Manager: Gordan Kompes, PhD

II.3.

IV. Department for Pathological Morphology
consists of the following laboratories:
Department Head: Dražen Oraić, PhD
IV.1.
IV.2.
IV.3.

Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Bacterial Diseases

Laboratory for Mastitis and Raw Milk Quality
Laboratory for Parasitology

VI.1.
VI.2.
VI.3.

Laboratory Manager: Relja Beck, PhD
II.5.

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

VI.4.
VI.5.
VI.6.
VI.7.

Organisation of the Croatian Veterinary Institute

Laboratory for Pathology
Laboratory Manager: Željko Mihaljević, PhD
Laboratory for 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.

Laboratory Manager: Assistant Professor Miroslav Benić, PhD
II.4.

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 Roić, PhD

Accounting Department
Manager: Ivana Tunić, Dipl.Oec.
Director’s Secretary and Procurement Services
Patricija Zamberlin
Office of the Director of Croatian Veterinary Institute
Director: Associate Professor Boris Habrun, 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.
Animal Welfare Office
Head of Office: Tomislav Mikuš, DVM

Organisation of the Croatian Veterinary Institute

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. Boris Habrun, PhD

Priručnik kvalitete, rev. 10, 29.1.2016.
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Accreditation in the Croatian
Veterinary Institute according to
HRN EN ISO / IEC 17025:2007 Standard
In the period 2007-2017, the Croatian Veterinary Institute accredited total 29 laboratories, 14 in
the headquarters and 15 in its
branches.
In the 2016 audit, the Institute
expanded the field of accreditation with 10 methods in the headquarters and 22 methods in the
branches, total 32 methods.
The Croatian Veterinary Institute
has total 111 accredited methods
in the headquarters and 118 methods in its branch laboratories,
which makes total 229 accredited
methods.

HAA je potpisnica multilateralnog sporazuma s Europskom organizacijom za akreditaciju (EA)
HAA is a signatory of the European co-operation for Accreditation (EA) Multilateral Agreement

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

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

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

Accredited laboratories in the Croatian Veterinary
Institute branches

Laboratory
code

Laboratory
name

Laboratory
code

Z-I-1

Laboratory for Food Microbiology

C-1

Z-I-2

Laboratory for Determination of Residues

C-2

Z-I-3

Laboratory for Animal Feed Microbiology

C-4

Z-I-4

Laboratory for Analytical Chemistry

K-1

Z-I-5

Laboratory for Analysis of
Veterinary Medicinal Products

K-2

Z-II-1

Laboratory for Bacterial Zoonoses and
Molecular Diagnostics of Bacterial Diseases

K-3

Z-II-2

Laboratory for General
Bacteriology and Mycology

R-1

Z-II-3

Laboratory for Mastitis and
Raw Milk Quality

R-2

Branch
Centre for
Poultry
Science

Laboratory for Animal Feed Analysis

Veterinary
Institute
Križevci

Laboratory for Diagnostics

Laboratory for Parasitology

Z-III-1

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

S-1

Z-III-2

Laboratory for Rabies and General Virology

S-3

Z-III-3

Laboratory for Serological
Diagnostics of Viral Diseases

V-1

Z-IV-2

Laboratory for Transmissive
Spongiform Encephalopathy

V-2

Z-IV-3

Laboratory for Fish Pathology

V-3

S-2

Laboratory for Bacteriology
Laboratory for Virology and Serology
Laboratory for Food and
Feed Microbiology
Laboratory for Analytical
Chemistry and Residues

Veterinary
Institute
Rijeka

R-3

Z-II-4

Laboratory
name

Laboratory for Diagnostics
Laboratory for Food and
Feed Microbiology
Laboratory for Analytical
Chemistry and Residues

Veterinary
Institute
Split

Laboratory for Diagnostics
Laboratory for Food and
Feed Microbiology
Laboratory for Analytical
Chemistry and Residues

Veterinary
Institute
Vinkovci

Laboratory for Diagnostics
Laboratory for Food and
Feed Microbiology
Laboratory for Analytical
Chemistry and Residues
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Number of accredited methods until 2017
Laboratory code

Laboratory Name

Accredited methods untill 2017

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

Laboratory for Food Microbiology

19

Z-I-2

Laboratory for Determination of Residues

34

Z-I-3

Laboratory for Animal Feed Microbiology

3

Z-I-4

Laboratory for Analytical Chemistry

24

Z-I-5

Laboratory for Analysis of Veterinary Medicinal Products

3

Z-II-1

Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases

3

Z-II-2

Laboratory for General Bacteriology and Mycology

6

Z-II-3

Laboratory for Mastitis and Raw Milk Quality

1

Z-II-4

Laboratory for Parasitology

1

Z-III-1

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

3

Z-III-2

Laboratory for Rabies and General Virology

2

Z-III-3

Laboratory for Serological Diagnostics of Viral Diseases

6

Z-IV-2

Laboratory for Transmissive Spongiform Encephalopathy

3

Z-IV-3

Laboratory for Fish Pathology

Total Headquarters

111

CVI Branches
Centre for Poultry Science
C-1

Laboratory for Animal Feed Analysis

6

C-2

Laboratory for Bacteriology

4

C-4

Laboratory for Virology and Serology

2

Total Centre for Poultry Science

12

Veterinary Institute Križevci
K-1

Laboratory for Diagnostics

3

K-2

Laboratory for Food and Feed Microbiology

10

K-3

Laboratory for Analytical Chemistry and Residues

10

Total Veterinary Institute Križevci

23

Veterinary Institute Rijeka
R-1

Laboratory for Diagnostics

3

R-2

Laboratory for Food and Feed Microbiology

15

R-3

Laboratory for Analytical Chemistry and Residues

Total Veterinary Institute Rijeka

7
25

Veterinary Institute Split
S-1

Laboratory for Diagnostics

4

S-2

Laboratory for Food and Feed Microbiology

10

S-3

Laboratory for Analytical Chemistry and Residues

19

Total Veterinary Institute Split

33

Veterinary Institute Vinkovci
V-1

Laboratory for Diagnostics

5

V-2

Laboratory for Food and Feed Microbiology

10

V-3

Laboratory for Analytical Chemistry and Residues

10

Total Veterinary Institute Vinkovci

25

Total CVI Branches

118

Total Institute + Branches

229

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

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

List of accredited methods of the Croatian Veterinary Institute
Accredited methods at the Croatian Veterinary Institute headquarters
No.

Laboratory code

Method name

1.

Z-I-1

Horizontal method for the detection of Salmonella spp. in food

2.

Z-I-1

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

3.

Z-I-1

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

4.

Z-I-1

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

5.

Z-I-1

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

6.

Z-I-1

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

7.

Z-I-1

Horizontal method for enumeration of coagulase-positive Staphylococcus

8.

Z-I-1

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

9.

Z-I-1

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

10.

Z-I-1

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

11.

Z-I-1

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

12.

Z-I-1

Horizontal method for the detection of Escherichia coli O157

13.

Z-I-1

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

14.

Z-I-1

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

15.

Z-I-1

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

16.

Z-I-1

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

17.

Z-I-1

Carcass sampling for microbiological analysis -- Corrigendum 1

18.

Z-I-1

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

19.

Z-I-1

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

20.

Z-I-2

Screening EIA method for determination of chloramphenicol

21.

Z-I-2

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

22.

Z-I-2

Screening EIA method for determination of neomycin

23.

Z-I-2

Screening EIA method for determination of gentamicin

24.

Z-I-2

Screening EIA method for determination of streptomycin and dihydrostreptomycin

25.

Z-I-2

Determination of antimicrobial 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 quinolones: enrofloxacin, flumequine and marbofloxacin

28.

Z-I-2

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

29.

Z-I-2

Determination of antimicrobial substances in milk by Delvotest®

30.

Z-I-2

Screening EIA method for determination of flumequine

31.

Z-I-2

Screening EIA method for determination of aflatoxin M1

32.

Z-I-2

Determination of chloramphenicol in muscle, milk, eggs and honey by combined liquid
chromatography – mass spectrometry method (LC-MS/MS) - flexible scope

33.

Z-I-2

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

34.

Z-I-2

Determination of sulphonamides, trimethoprim and dapsone in
eggs, muscle and milk (LC-MS/MS) - flexible scope
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35.

Z-I-2

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

36.

Z-I-2

Determination of sulphonamides, trimethoprim and dapsone in honey (LC-MS/MS) – flexible scope

37.

Z-I-2

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

38.

Z-I-2

Determination of nonsteroidal anti-inflammatory drugs by ultra high performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS) – flexible scope

39.

Z-I-2

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

40.

Z-I-2

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

41.

Z-I-2

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

42.

Z-I-2

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

43.

Z-I-2

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

44.

Z-I-2

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

45.

Z-I-2

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

46.

Z-I-2

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

47.

Z-I-2

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

48.

Z-I-2

Determination of cadmium by atomic absorption spectrometry - flexible scope

49.

Z-I-2

Determination of lead by atomic absorption spectrometry - flexible scope

50.

Z-I-2

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

51.

Z-I-2

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

52.

Z-I-2

Determination of metals in food by ICP-MS - flexible scope

53.

Z-I-2

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

54.

Z-I-3

Horizontal method for the detection of Salmonella spp.

55.

Z-I-3

Method for the enumeration of yeasts and moulds colony at 25°C

56.

Z-I-3

Microscopic methods for determination parts of animal tissues in feed
materials and compound feed. EU Directive 2009/152/EC

57.

Z-I-4

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

58.

Z-I-4

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

59.

Z-I-4

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

60.

Z-I-4

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

61.

Z-I-4

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

62.

Z-I-4

Determination of ochratoxin A in food and feed (ELISA)

63.

Z-I-4

Determination of aflatoxin B1 in food and feed (ELISA)

64.

Z-I-4

Determination of deoxynivalenol in food and feed (ELISA)

65.

Z-I-4

Determination of zearalenone in food and feed (ELISA)

66.

Z-I-4

Determination of moisture and other volatile matter in feed

67.

Z-I-4

Determination of crude protein in feed

68.

Z-I-4

Determination of fat content in feed

69.

Z-I-4

Determination of crude ash in feed

70.

Z-I-4

Determination of moisture in meat and meat products

71.

Z-I-4

Determination of crude protein in meat and meat products

72.

Z-I-4

Determination of total fat in meat and meat products

73.

Z-I-4

Determination of nitrite in meat and meat products
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74.

Z-I-4

Determination of polyphosphates in meat and meat products

75.

Z-I-4

Determination of hydroxyproline in meat and meat products

76.

Z-I-4

Determination of gestagens (LC-MS-MS method)

77.

Z-I-4

Determination of sugars by enzymatic method

78.

Z-I-4

Determination of sodium/sodium chloride by potenciometric method

79.

Z-I-4

Determination of fatty acids by gas chromatography method with FID detector

80.

Z-I-4

Determination of nitrate content

81.

Z-I-5

Determination of amoxicillin in VMPs (HPLC)

82.

Z-I-5

Determination of benzyl alcohol in VMPs (GC/FID)

83.

Z-I-5

Determination of enrofloxacin in VMPs (UV/VIS)

84.

Z-II-1

Rose Bengal test (diagnosis of brucellosis)

85.

Z-II-1

Immuno-enzyme assay Brucella abortus

86.

Z-II-1

Bacteriological examination on causative agents of tuberculosis

87.

Z-II-2

Isolation of Salmonella spp. from animal organs

88.

Z-II-2

Isolation of motile Salmonella spp. from animal faeces

89.

Z-II-2

Antimicrobial susceptibility testing of bacteria by disc diffusion method

90.

Z-II-2

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

91.

Z-II-2

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

92.

Z-II-2

Horizontal method for the detection of Campylobacter spp.

93.

Z-II-3

Isolation of mastitis pathogen from udder secretion

94.

Z-II-4

Artificial ingestion - Commission Regulation (EC) No. 2075/2005

95.

Z-III-1

Detection of specific antibodies against classical swine fever virus

96.

Z-III-1

Detection of classical swine fever virus antigens

97.

Z-III-1

Detection of specific antibodies against African swine fever virus

98.

Z-III-2

Immunofluorescent assay for detection of rabies virus

99.

Z-III-2

Fluorescent antibody virus neutralisation test for detection of rabies virus antibodies

100.

Z-III-3

Determination of antibodies for foot and mouth disease virus by enzyme immunoassay

101.

Z-III-3

Determination of antibodies for swine vesicular disease virus by enzyme immunoassay

102.

Z-III-3

Detection of gp51 specific antibodies for EBL virus (screening)

103.

Z-III-3

Detection of gp51 specific antibodies for EBL virus (confirmation)

104.

Z-III-3

Detection of BLV gp51 specific antibodies in bovine serum (screening)

105.

Z-III-3

Detection of BLV gp51 specific antibodies in bovine serum (confirmation)

106.

Z-IV-2

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

107.

Z-IV-2

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

108.

Z-IV-2

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

109.

Z-IV-3

Virological test in cultures of fish cell lines EPC and BF-2

110.

Z-IV-3

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

111.

Z-IV-3

Identification of Infectious haematopoietic necrosis virus by Enzyme-linked immunosorbent assay (ELISA)
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Accredited methods in the Croatian Veterinary Institute branches
No.

Laboratory
code

Method name

1.

C-1

Determination of fat content

2.

C-1

Horizontal method for the detection of Salmonella spp.

3

C-1

Horizontal method for the detection of Escherichia coli O157

4.

C-1

Determination of deoxynivalenol

5.

C-1

Determination of T-2/HT-2 toxin

6

C-1

Determination of aflatoxins

7.

C-2

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

8.

C-2

Horizontal method for the detection of Salmonella spp. from faeces

9.

C-2

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

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 of motile Salmonella spp from eggs and organs

15.

K-1

Artificial digestion by magnetic stirrer

16.

K-2

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

17.

K-2

Detection and enumeration of Escherichia coli in water – method by membrane filtration

18.

K-2

Horizontal method for the detection of Salmonella spp

19.

K-2

Horizontal method for the detection of Escherichia coli O157

20.

K-2

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

21.

K-2

Detection and enumeration of Escherichia coli and coliform bacteria – Part 1: method by membrane filtration

22.

K-2

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

23.

K-2

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

24

K-2

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

25

K-2

Detection and enumeration of Pseudomonas aeruginosa – Method by membrane filtration

26.

K-3

Determination of the chemical oxygen demand in water

27.

K-3

Determination of dissolved anions by liquid chromatography of ions

28

K-3

Determination of dissolved Li+, Na+, NH4+, K+,Mn2+, Ca2+, Mg2+, Sr2+
and Ba2+ using ion chromatography in water and waste water

29.

K-3

Determination of moisture in honey - refractometric method

30.

K-3

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

31.

K-3

Determination of dissolved Na+, NH4+, K+, Ca+2 and Mg+2 using ion chromatography

32.

K-3

Determination of the chemical oxygen demand

33.

K-3

Determination of moisture – refractometric method

34.

K-3

Determination of phosphorus -- Ammonium molybdate spectrometric method

35.

K-3

Determination of 21 benzimidazole and levamisole by liquid chromatography – tandem mass spectrometry (LC-MS/MS)

36.

R-1

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

37.

R-1

Immunofluorescent antibody test for detection of rabies virus

38.

R-1

Rose Bengal test for serological diagnostics of brucellosis

39.

R-2

Horizontal method for the detection of Salmonella spp. (HRN EN ISO 6579:2003/ Cor.1:2008)

40.

R-2

Horizontal method for the enumeration of beta- glucuronidase -positive
E.coli - MPN technique (HRS ISO/TS 16649-3: 2008)

41.

R-2

Horizontal method for the detection and enumeration of Listeria monocytogenes
– Part 1: Detection method (HRN EN ISO 11290-1:1999/A1:2008)
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42.

R-2

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

43.

R-2

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

44.

R-2

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

45.

R-2

Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus
and the other species) - Part 1: Technique using Baird-Parker agar medium (HRN EN ISO 6888-1:2004)

46.

R-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
(HRN ISO 16649-2:2001)

47.

R-2

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

48.

R-2

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

49.

R-2

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

50.

R-2

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

51.

R-2

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

52.

R-2

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

53.

R-2

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

54.

R-3

Determination of domoic acid in shellfish by HPLC method

55.

R-3

Determination of electrical conductivity in honey

56.

R-3

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

57.

R-3

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

58.

R-3

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

59.

R-3

Determination of nitroimidazoles using UHPLC-MS/MS method

60.

R-3

Determination of the volatile amines content – total volatile base nitrogen (TVB-N)

61.

S-1

Enzyme linked immunoassay for serological diagnostic of Blue Tongue disease

62.

S-1

Horizontal method for detection of Salmonella spp. in poultry eggs

63.

S-1

Horizontal method for detection of Salmonella spp. in poultry faeces

64.

S-1

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

65.

S-2

Horizontal method for detection of Salmonella spp

66.

S-2

Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli - MPN technique

67.

S-2

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

68.

S-2

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

69.

S-2

Enumeration of beta-glucuronidase-positive Escherichia coli at 44°C

70.

S-2

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

71.

S-2

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

72.

S-2

Enumeration of culturable micro-organisms by inoculation in a nutrient agar culture
medium in drinking water

73.

S-2

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

74.

S-2

Horizontal method for the enumeration of sulfite-reducing bacteria growing under anaerobic conditions
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75.

S-3

Meat and meat products- Determination of hydroxyproline content

76.

S-3

Determination of crude protein content

77.

S-3

Determination of content of biogenic amines originating from fish decomposition – histamine

78.

S-3

Determination of share of volatile amines– total volatile and base nitrogen (TVB-N)

79.

S-3

Determination of domoic acid in shellfish tissue

80.

S-3

Determination of avermectin in food of animal origin using HPLC-FLD method

81.

S-3

Sensory analyses of dry-cured meat products

82.

S-3

Determination of polycyclic aromatic hydrocarbons (PAH) in food using liquid chromatography - flexible scope

83.

S-3

Determination of PSP (Paralytic Shellfish Poisoning) biotoxin in shellfish using HPLC-FLD method

84.

S-3

Determination of DSP (Diarrheic Shellfish Poisoning) lipophilic toxin in shellfish
using liquid chromatography – mass spectrometry (LC-MS/MS)

85.

S-3

Determination of arsenic by graphite furnace atomic absorption spectrometry
(GFAAS) after presure digestion - flexible scope

86.

S-3

Determination of moisture content (Reference method)

87.

S-3

Determination of chloride content (A-Volhard method, B-Mohr method)

88.

S-3

Determination of mercury by atomic absorption spectrometry hydride technique (GHS-FIAS) - flexible scope

89.

S-3

Determination of lead and cadmium by graphite furnace atomic absorption

90.

S-3

spectrometry (GFAAS) after presure digestion - flexible scope

91.

S-3

Determination of corticosteroids in animal derived food and animal urine by liquid
chromatography–tandem mass spectrometry method (LC-MS/MS) - flexible scope

92.

S-3

Food and feed -Determination of water activity (ISO 2187:2004)

93

S-3

Isolation of Salmonella spp. from eggs and poultry faeces

94.

V-1

Meat inspection on presence of Trichinella spp. larvae using artificial ingestion method
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95.

V-1

Detection of specific antibodies against classical swine fever virus – enzyme immunoassay

96.

V-1

Detection of specific antibodies against bovine, swine, sheep and goat brucellosis – Rose Bengal test

97.

V-1

Detection of gp51 specific antibodies for EBL virus (screening)

98.

V-1

Horizontal method for the detection of Salmonella spp

99.

V-2

Detection of Listeria monocytogenes in food and feed samples

100.

V-2

Enumeration of Listeria monocytogenes in food and feed samples

101.

V-2

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

102.

V-2

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

103.

V-2

Method for the enumeration of beta-glucurinidase-positive Escherichia coli – Part 2: Colony count technique at 44 °C

104.

V-2

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

105.

V-2

Water quality: Detection and enumeration of faecal streptococci – Part 2: Membrane filtration method

106.

V-2

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

107.

V-2

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

108.

V-2

Determination of permanganate index

109.

V-3

Determination of chloride-Volumetric method with silver nitrate with chromate indicator (Mohr’s method)

110.

V-3

Determination of pH in water

111.

V-3

Determination of electrical conductivity

112.

V-3

Determination of chemical oxygen demand

113.

V-3

Feed – Determination of crude ash

114.

V-3

Feed – Determination of moisture and other volatile matter content

115.

V-3

Determination of fat content

116.

V-3

Determination of crude protein content

117.

V-3

Determination of sedation tranquilizers in the kidneys of animals (LC-MS/MS method)

118.

V-3

Određivanje sedativa u bubrezima životinja (LC-MS/MS metodom)
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National Reference and
Official Laboratories of the
Croatian Veterinary Institute
VETERINARY SERVICES
Based on the decisions issued by the Ministry of Agriculture, national reference laboratories and official laboratories in the field of veterinary services are appointed according to the following laws:
➜

Act on Official Controls Conducted in Compliance with the Legislation on Food, Animal Feed and Animal Health and Welfare (Official
Journal Narodne novine, no. 81/13, 14/14 and 56/15)

➜

Veterinary Services Act (Official Journal Narodne novine, no. 82/13 and 148/13)

➜

Ordinance on Licensing of Official and Reference Laboratories in the Field of Veterinary Services (Official Journal Narodne novine, no.
102/10)

REFERENCE LABORATORIES
Ministry of Agriculture Decision Class: UP/I-322-01/15-01/46; Reg. No. 525-10/1308-15-3 dated 7 September 2015 – Croatian Veterinary
Institute (CVI) i.e. its laboratories are appointed the reference laboratories in the veterinary services for the following fields:

1. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI

4. Laboratory for Analytical Chemistry, Department for
Veterinary Public Health

–– Campylobacter spp. in food and animal feed and animal
carcasses
–– Salmonella spp. in food and animal feed and animal carcasses; serotyping of Salmonella spp. isolates
–– Listeria spp. and Listeria monocytogenes in food and animal feed and environmental samples in food production
process
–– Escherichia coli in food and animal feed and animal carcasses
–– Escherichia coli O157 in food and animal feed and animal
carcasses
–– Coagulase-positive staphylococci including Staphylococcus aureus in food and animal feed
–– Staphylococcal enterotoxins from SEA to SEE in food and
animal feed
2. Laboratory for Animal Feed Microbiology, Department
for Veterinary Public Health, CVI

–– Determination of residues (prohibited substances)
5. Laboratory for General Bacteriology, Department for
Bacteriology and Parasitology, CVI

–– Salmonella spp. in animal feed
3. Laboratory for Determination of Residues, Department
for Veterinary Public Health, CVI
–– Determination of residues (prohibited substances, VMPs
and contaminants)

National Reference and Official Laboratories of the Croatian Veterinary Institute

–– Salmonella infections in mammals
–– Bacterial resistance monitoring
6. Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases, Department for Bacteriology and Parasitology, CVI
–– Brucellosis
–– Tuberculosis
7. Laboratory for Mastitis and Raw Milk Quality, Department for Bacteriology and Parasitology, CVI
–– Udder health control
8. Laboratory for Classical Swine Fever, Molecular Virology and Genetics, Department for Virology, CVI
–– Classical swine fever
–– African swine fever
9. Laboratory for Rabies and General Virology, Department for Virology, CVI
–– Rabies

National Reference and Official Laboratories of the Croatian Veterinary Institute

10. Laboratory for Serological Diagnostics of Viral Diseases, Department for Virology, CVI
–– Serological diagnostics of Foot and Mouth disease
–– Vesicular swine disease
–– Enzootic bovine leucosis
11. Laboratory for Ruminant Pathology and Transmissive Spongiform Encephalopathy, Department for Pathological Morphology, CVI
–– Bovine spongiform encephalopathy
–– Scrapie
12. Laboratory for Fish Pathology, Department for Pathological Morphology, CVI
–– Fish and shellfish diseases
13. Laboratory for Bacteriology, Centre for Poultry Science
–– Salmonella infections in poultry
–– Campylobacter infections in poultry
14. Laboratory for Virology and Serology, Centre for Poultry Science
–– Avian influenza
–– Newcastle disease
15. Laboratory for Diagnostics, Branch Veterinary Institute Split
–– Blue Tongue disease
16. Laboratory for Food and Feed Microbiology, Branch Veterinary Institute Split
–– Viral and bacteriological pollution of shellfish
17. Laboratory for Analytical Chemistry and Residues, Branch Veterinary Institute Split
–– Determination of residues (veterinary drugs: B2a avermectins)
18. Laboratory for Analytical Chemistry and Residues, Branch Veterinary Institute Rijeka
–– Determination of residues (prohibited substances: A6 nitroimidazoles)
19. Laboratory for Diagnostics, Branch Veterinary Institute Vinkovci
–– parasites (Trichinella spp.)

OFFICIAL LABORATORIES
Ministry of Agriculture Decision Class: UP/I-322-01/11-01/52, Reg. No. 525-06-3-0583/11-33 dated 15 July 2011 - Croatian Veterinary Institute (CVI) i.e. its laboratories are appointed the official laboratories in the veterinary services for the following fields:
1. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI

10. Laboratory for Rabies and General Virology, Department
for Virology, CVI

2. Laboratory for Determination of Residues, Department
for Veterinary Public Health, CVI

11. Laboratory for Serological Diagnostics of Viral Diseases,
Department for Virology, CVI

3. Laboratory for Animal Feed Microbiology, Department
for Veterinary Public Health, CVI

12. Laboratory for Ruminant Pathology and Transmissive
Spongiform Encephalopathy, Department for Pathological Morphology, CVI

4. Laboratory for Analytical Chemistry, Department for
Veterinary Public Health, CVI
5. Laboratory for Analysis of Veterinary Medicinal Products, Department for Veterinary Public Health, CVI
6. Laboratory for General Bacteriology, Department for
Bacteriology and Parasitology, CVI

13. Laboratory for Fish Pathology, Department for Pathological Morphology, CVI
14. Laboratory for Parasitology, Department for Bacteriology and Parasitology, CVI
15. Laboratory for Animal Feed Analysis, Centre for Poultry Science

7. Laboratory Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases, Department for Bacteriology
and Parasitology, CVI

16. Laboratory for Bacteriology, Centre for Poultry Science

8. Laboratory for Mastitis and Raw Milk Quality, Department for Bacteriology and Parasitology, CVI

18. Laboratory for Diagnostics, Branch Veterinary Institute
Križevci

9. Laboratory for Classical Swine Fever, Molecular Virology and Genetics, Department for Virology, CVI

19. Laboratory for Food and Feed Microbiology, Branch Veterinary Institute Križevci

17. Laboratory for Virology and Serology, Centre for Poultry Science
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20. Laboratory for Diagnostics, Branch Veterinary Institute
Vinkovci

24. Laboratory for Analytical Chemistry and Residues,
Branch Veterinary Institute Rijeka

21. Laboratory for Food and Feed Microbiology, Branch Veterinary Institute Vinkovci

25. Laboratory for Diagnostics, Branch Veterinary Institute
Split

22. Laboratory for Diagnostics, Branch Veterinary Institute
Rijeka

26. Laboratory for Food and Feed Microbiology, Branch Veterinary Institute Split

23. Laboratory for Food and Feed Microbiology, Branch Veterinary Institute Rijeka

27. Laboratory for Analytical Chemistry and Residues,
Branch Veterinary Institute Split

OTHER DECISIONS:
Ministry of Agriculture Decision Class: UP/I-322-01/13-01/81, Reg. No. 525-10/0598-13-2 dated 28 June 2013 – Laboratory for Rabies and
General Virology, Department of Virology, CVI, as the official laboratory in veterinary services for the analysis of official samples
for the field: Schmallenberg virus
Ministry of Agriculture Decision Class: UP/I-322-01/13-07/81, Reg. No. 525-10/0598-13-3 dated 28 June 2013 – Laboratory for Parasitology,
Department of Bacteriology and Parasitology, CVI as the official laboratory in veterinary services for the analysis of official samples
for the field: lab diagnostics of trichinellosis
Ministry of Agriculture Provisional Decision Class: UP/I-322-01/16-01/40, Reg. No. 525-10/1308-16-3 dated 8 June 2016 – Laboratory for
Rabies and General Virology, Department of Virology, CVI as the official laboratory for QRT-PCR tests for detection of lumpy
skin disease virus

FOOD AND ANIMAL FEED CONTROL
Based on the decisions issued by the Ministry of Agriculture, national reference laboratories and official laboratories in the field of food and
animal feed control are appointed according to the following laws:
➜

Act on Official Controls Conducted in Compliance with the Legislation on Food, Animal Feed and Animal Health and Welfare (Official
Journal Narodne novine, no. 81/13, 14/14 and 56/15)

➜

Ordinance on Licensing of Official and Reference Laboratories for Food and Animal Feed (Official Journal Narodne novine, no. 86/10,
7/11 i 74/13)

REFERENCE LABORATORIES:
1. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-9 dated 16 August 2013 – Croatian Veterinary
Institute i.e. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI as the reference laboratory
for the field: Campylobacter spp. in food and animal feed

➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-15 dated 16 August 2013 – Croatian Veterinary
Institute, i.e. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI as the reference laboratory
for the field: Analysis and testing of zoonoses in food and animal feed

➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-5 dated 14 August 2013 – Croatian Veterinary
Institute, i.e. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI as the reference laboratory
for the field: Coagulase positive staphylococci including Staphylococcus aureus in food and animal feed

➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-4 dated 14 August 2013 - Croatian Veterinary
Institute, i.e. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI as the reference laboratory
for the field: Escherichia coli, including verotoxigenic strains of E. coli in food and animal feed

➜

Ministry of Agriculture Decision, Class: UP/I-310-26/14-01/07, Reg. No. 525-10/1307-14-3 dated 25 March 2014 - Croatian Veterinary
Institute, i.e. Laboratory for Food Microbiology, Department for Veterinary Public Health, CVI as the reference laboratory
for the field: Listeria monocytogenes in food and animal feed

2. Laboratory for Analytical Chemistry, Department for Veterinary Public Health, CVI:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/42, Reg. No. 525-09/0563-13-2 dated 10 July 2013 - Croatian Veterinary Institute, i.e. Laboratory for Analytical Chemistry, Department for Veterinary Public Health, CVI as the reference laboratory
for the field: Poultry meat
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3. Laboratory for Animal Feed Microbiology, Department for Veterinary Public Health, CVI:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-7 dated 14 August 2013 - Croatian Veterinary
Institute, i.e. Laboratory for Animal Feed Microbiology, Department for Veterinary Public Health, CVI as the reference
laboratory for the field: Proteins of animal origin in animal feed

4. Laboratory for General Bacteriology, Department for Bacteriology and Parasitology, CVI:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-7 dated 16 August 2013 - Croatian Veterinary
Institute, i.e. Laboratory for General Bacteriology, Department for Bacteriology and Parasitology, CVI as the reference
laboratory for the field: Antimicrobial resistance – bacterial isolates, gram-negative bacteria isolates and Salmonella spp. isolates

5. Laboratory for Ruminant Pathology and Transmissive Spongiform Encephalopathy, Department for Pathological Morphology, CVI:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-7 dated 16 August 2013 - Croatian Veterinary
Institute, i.e. Laboratory for Ruminant Pathology and Transmissive Spongiform Encephalopathy, Department for Pathological Morphology, CVI as the reference laboratory for the field: Transmissive spongiform encephalopathies (TSE) in bovine and
small ruminant brain tissue

6. Laboratory for Diagnostics, Branch Veterinary Institute Vinkovci:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-6 of 14 August
2013 - Croatian Veterinary Institute, i.e. Laboratory for Diagnostics, Branch Veterinary Institute Vinkovci as the reference laboratory for the field: Parasites (Trichinella spp.) – livestock and
wild game meat for consumption

7. Laboratory for Food and Animal Feed Microbiology, Branch Veterinary Institute Split:
➜

Ministry of Agriculture Decision, Class: UP/I-310-26/13-01/30, Reg. No. 525-09/1177-13-7 dated 16 August
2013 - Croatian Veterinary Institute, i.e. Laboratory for Food and Animal Feed Microbiology,
Branch Veterinary Institute Split as the reference laboratory for the field: Viral and bacteriological
contamination of shellfish

8. Laboratory for Determination of Residues, Department for Veterinary Public Health, CVI:
➜

Ministry of Agriculture Decision, Class: UP/I-322-03/14-01/92, Reg. No. 525-10/1308-14-5 dated 26 November 2014 - Croatian Veterinary Institute, i.e. Laboratory for Determination of Residues, Department for Veterinary Public Health, CVI as the reference laboratory for the fields: Pesticide
residues and Heavy metals in food and animal feed

Residues – Reference laboratories:
➜

Ministry of Agriculture Decision, Class: UP/I-322-03/15-01/707, Reg. No. 525-10/1308-15 dated 30 June 2015
- Croatian Veterinary Institute as the reference laboratory for the field of residues of prohibited
substances, veterinary medicinal products and contaminants in food and animal feed - laboratories:

Laboratory for Determination of Residues, Department for Veterinary Public Health, CVI
Laboratory for Analytical Chemistry, Department for Veterinary Public Health, CVI
Laboratory for Analytical Chemistry and Residues, Branch Veterinary Institute Split Laboratory
for Analytical Chemistry and Residues, Branch Veterinary Institute Rijeka
Laboratory for Analytical Chemistry and Residues, Branch Veterinary Institute Split:
➜

Ministry of Agriculture Decision, Class: UP/I-322-03/15-01/52, Reg. No. 525-10/1308-15-3 dated 23 November 2015 - Croatian Veterinary Institute, i.e. Laboratory for Analytical Chemistry and Residues,
Branch Veterinary Institute Split as the reference laboratory for the field: Polycyclic aromatic
carbohydrates.

OFFICIAL LABORATORIES
➜

Ministry of Agriculture Decision, Class: UP/I-322-01/15-01/36. Reg. No.: 525-10/1308-16-9 dated 8 July 2016.
- Croatian Veterinary Institute, i.e. its laboratories are designated the official laboratories for
the analyses (pursuant to the Act on official controls conducted under the legislation on food, animal
feed, animal health and welfare (Official Journal NN 81/13, 14/14 and 56/15) according to the Ordinance
on licensing of official and reference laboratories for food and animal feed (Official Journal NN 86/19;
7/11 and 74/13):
Godišnji pregled rada 2017.
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1. Department for Veterinary Public Health, CVI

5. Branch Veterinary Institute Križevci

–– Laboratory for Food Microbiology Z-I-1
–– Laboratory for Determination of Residues Z-I-2
–– Laboratory for Animal Feed Microbiology Z-I-3
–– Laboratory for Analytical Chemistry Z-I-4
2. Department for Bacteriology and Parasitology, CVI

–– Laboratory for Diagnostics K-1
–– Laboratory for Food and Animal Feed Microbiology K-2
–– Laboratory for Analytical Chemistry and Residues K-3
6. Branch Veterinary Institute Rijeka

–– Laboratory for General Bacteriology and Mycology Z-II-2
–– Laboratory for Parasitology Z-II-4
3. Department for Pathological Morphology, CVI

–– Laboratory for Diagnostics R-1
–– Laboratory for Food and Animal Feed Microbiology R-2
–– Laboratory for Analytical Chemistry and Residues R-3
7. Branch Veterinary Institute Split

–– Laboratory for Ruminant Pathology and Transmissive
Spongiform Encephalopathy Z-IV-2
4. Centre for Poultry Science

–– Laboratory for Food and Animal Feed Microbiology S-2
–– Laboratory for Analytical Chemistry and Residues S-3
8. Branch Veterinary Institute Vinkovci

–– Laboratory for Animal Feed Analysis C-1

–– Laboratory for Diagnostics V-1
–– Laboratory for Food and Animal Feed Microbiology V-2
–– Laboratory for Analytical Chemistry and Residues V-3

WATER SAFETY CONTROL
The Ministry of Health issued its decisions under the Act on Water for Human Consumption (Official Journal Narodne novine, no. 56/13) on
fulfilment of requirements for the performance of analyses determining the safety of water for human consumption in buildings before the
issue of occupancy permit for the following laboratories of the Croatian Veterinary Institute:
➜

Branch Veterinary Institute Križevci: Decision Class: UP/I-541-02/14-03/13, Reg. No. 534-07-2-1-7/20-15-6 dated 27 July 2015;

➜

Branch Veterinary Institute Vinkovci: Decision Class: UP/I-541-02/14-03/20, Reg. No. 534-07-2-1-7/20-15-6 dated 27 July 2015;

➜

Branch Veterinary Institute Rijeka: Decision Class: UP/I-541-02/14-03/09, Reg. No. 534-07-2-1-7/20-15-3 dated 27 July 2015;

➜

Branch Veterinary Institute Split: Decision Class: UP/I-541-02/14-03/08, Reg. No. 534-07-2-1-7/20-15-3 dated 27 July 2015;

➜

Ministry of Agriculture Decision, Class: UP/I-325-07/14-02/04, Reg. No. 525-12/0988-14-4 dated 20 June 2014 (according to the Waters
Act (Official Journal Narodne novine, no. 153/09, 63/11, 130/11, 56/13 and 14/14) and the Ordinance on special requirements for water
sampling and testing services (Official Journal Narodne novine, no. 74/13)) – decisions on fulfilment of specific requirements for water
sampling and testing for the Croatian Veterinary Institute, Laboratory for Analytical Chemistry and Residues, Branch Veterinary Institute Križevci – sampling and testing of wastewaters and surface waters

➜

Ministry of Agriculture Decision, Class: UP/I-325-07/15-02/11, Reg. No.: 525-12/0988-15-3 dated 14 December 2015 (according to the
Waters Act (Official Journal Narodne novine, no. 153/09, 63/11, 130/11, 56/13 and 14/14) and the Ordinance on special requirements for
water sampling and testing services (Official Journal Narodne novine, no. 74/13)) – decisions on fulfilment of specific requirements for
water sampling and testing for the Croatian Veterinary Institute, Laboratory for Analytical Chemistry and Residues, Branch
Veterinary Institute Vinkovci – sampling and testing of wastewaters and surface waters

National Reference and Official Laboratories of the Croatian Veterinary Institute
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The Department encompasses the
laboratories involved in human health
protection through supervision of food,
animal feed, control of veterinary medicinal
products. The Department consists of five
laboratories:

Z-I-1 Laboratory for Food Microbiology

Z-I-2 Laboratory for Determination of Residues

Laboratory conducts testing and research of microbiological characteristics of food aimed to identify the presence of zoonoses,
other pathogenic and potentially pathogenic microorganisms and/
or their toxins and to establish the microbiological food safety in
terms of its sustainability and adequacy for use. In the analyses,
the Laboratory applies the methods of detection and enumeration
on culture media with biochemical identification and serotyping of
isolated bacteria, enzyme immunoassay for determination of antigens of microorganisms or their toxins as well as molecular methods of identification and type determination. In addition, the Laboratory participates in the Ministry of Agriculture programs and
plans as follows: Monitoring of imported shipments, Program of
Monitoring Bacteria of Campylobacter Genus in Broiler Chicken
Carcasses in the Republic of Croatia, Plan of Sampling the Food of
Animal Origin for the Official Controls of Microbiological Criteria
in Food, Programs for Monitoring the Prevalence of the Bacteria
of Genus Salmonella spp. Campylobacter spp. in swines, i.e. cows
for slaughtering in the Republic of Croatia.

Laboratory conducts control of residues of prohibited substances,
veterinary medicinal products and contaminants, i.e. metal and
pesticides in food of animal origin, honey and animal feed. In its
work, the laboratory applies orientation qualitative microbiological tests and quantitative enzyme immunoassays, and confirmatory
methods of atomic absorption spectrometry, inductively coupled
plasma optical emission spectrometry and mass spectrometry,
liquid and gas chromatography with mass detection, and high-performance liquid chromatography - tandem mass spectrometry.

The Laboratory has the status of the National Reference Laboratory (NRL) for five fields of microbiological food testing: Coagulase-positive staphylococci, including Staphylococcus aureus
(NRL CPS), Escherichia coli including verotoxigenic strains of the
species E. coli (NRL EC/VTEC), genus Salmonella (NRL SALM),
genus Campylobacter (NRL CAMPY), genus Listeria and Listeria
monocytogenes (NRL LM).

Based on accredited methods, the Ministry of Agriculture appointed the Laboratory as the National Reference Laboratory (NRL) for
the following fields: residues of prohibited substances, veterinary
medicinal products, and contaminants in food of animal origin and
animal feed, heavy metals in food of animal origin and animal feed
and residues of pesticides. Also, within these three fields, the Laboratory is authorized by the Ministry of Agriculture as the official
laboratory for about forty methods.
The Laboratory participates in the following Ministry of Agriculture Monitoring Programs: National Residue Monitoring Program,
Monitoring Plan of Imported Shipments Tests and Analysis, Implementation of Official Controls on the Processing and Marketing Level, Animal Feed Monitoring Program, National Pesticides
Monitoring Program and Control of Inhibitory Substances in Raw
Milk.

Annual report, 2017
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Z-I-3 Laboratory for Animal Feed Microbiology
Laboratory conducts analyses involved in problems with animals
related to incorrect feeding, based on which the assessment of
adequacy of subject animal feed is conducted. Analyses are performed by standardised methods accredited according to the 17025
Standard. Bacteriological animal feed tests are used in protecting
animals from pathogenic and saprophytic bacteria and moulds
that can be found in feed and feed mixtures, or are spread through
feed and feed mixtures. The laboratory also conducts tests on the
presence of tissue of warm-blooded animals through microscopic
test and confirmation by PCR procedure. A microscopic test is
used for control of the presence of botanical impurities and noxious substances in feeds. Through the Animal Feed Monitoring Program of the Ministry of Agriculture, the Laboratory participates in
the control of animal feed and feed mixtures.
The laboratory has the status of the NRL for the analysis of proteins of animal origin in animal feed.

Z-I-4 Laboratory for Analytical Chemistry
Laboratory conducts chemical analysis to test the quality and safety of food and animal feed. It is appointed the National Reference
Laboratory (NRL) for two fields: residue of anabolic substances
(group A) and quality of poultry meat. It is also authorised by the
Ministry of Agriculture as the official laboratory for implementation of several dozen analytical methods.
In food analysis, mostly prevalent are chemical analyses of parameters necessary for manufacturers for drafting of nutritive labels:

Department for Veterinary Public Health (Z-I)

water, proteins, fats, fatty acid composition, salt, carbohydrates,
sugars and determining energy value of products. Animal feed
analyses include mostly the parameters of the basic composition,
minerals and vitamins, but also numerous other characteristic parameters. Within the food safety field, the Laboratory conducts
analyses of anabolic substances (groups A1-A5) in biological materials and foodstuffs of animal origin, analyses of additives in
meat products (nitrites, nitrates and polyphosphates), as well as
analyses of mycotoxins in various types of food and animal feed.

Z-I-5 Laboratory for Analysis for Veterinary
Medicinal Products (VMP)
Laboratory performs the assessment of VMP documentation with
the goal of obtaining or extending marketing approval for VMPs
in national and European procedures (decentralised procedure,
international recognition procedure, repeated approval procedure
and other procedures).
The laboratory is equipped with modern equipment for analyses of
VMPs in accordance with European Pharmacopoeia, manufacturers’ methods or internal validated methods some of which are also
accredited.
Laboratory experts are members of scientific and professional
work groups and committees of the European Medicines Agency
(EMA), they cooperate with the European Directorate for the
Quality of Medicines (EDQM) and official medicines control laboratories (OMCLs), and medicinal products agencies of EU member
states.

Department for Veterinary Public Health (Z-I)

Laboratory for
Food Microbiology (Z-I-1)
Laboratory activities in 2017
In 2017, the Laboratory for Food Microbiology received 6,439 samples of food, smears of carcasses, samples taken from work surfaces in slaughterhouses and food processing plants, as well as bacterial isolates. The samples were analysed in a total of 11,891 test
procedures (Table 2 and Figure 2) aimed to check their compliance
with the statutory and recommended microbiological criteria.

Assistant Professor Andrea Humski, PhD,

Laboratory Manager

e-mail: humski@veinst.hr

L

aboratory activities are connected with testing and scientific
research of microbiological characteristics of food aimed to
identify the presence of zoonoses, other pathogenic and potentially pathogenic microorganisms and/or their toxins and to
establish the microbiological food safety in terms of its sustainability and adequacy for use. In the analyses, the Laboratory applies
the methods of detection and enumeration on culture media with
biochemical identification and serotyping of isolated bacteria,
enzyme immunoassays for determination of antigens of microorganisms or their toxins, as well as molecular methods of identification and type determination. The Laboratory participates in the
Ministry of Agriculture programs and plans as follows: Monitoring
of imported shipments; Program of monitoring of Campylobacter
spp. in broiler chicken carcasses in Croatia; Plan of sampling of
food of animal origin for official controls of microbiological criteria in food, controls of additives in food, maximum permitted
amounts of specific food contaminants and controls of resistance
of zoonotic and commensal bacteria to antimicrobial agents on the
level of processing and marketing in Croatia; Program of monitoring the prevalence of Salmonella spp. and Campylobacter spp. in
swabs of carcasses of swine and cattle for slaughtering in Croatia.

Among the total number of analysed samples, 4,178 samples or 65
% were collected in the official veterinary inspection controls; out
of that, 1.2 % (50 samples) collected were in official controls at the
Border Veterinary Stations; 73 % (3,030 samples) within the scope
of the “Plan of sampling of food of animal origin for official controls of microbiological criteria in food”, for the official controls
of microbiological criteria in food on the market of the Republic
of Croatia in 2017; followed by 8.7 % (365 samples) taken under
the “Program of monitoring of Campylobacter spp. and their resistance to antimicrobial products in broiler chicken flocks and
carcasses in the Republic of Croatia in 2017” and 374 samples (8.9
%), i.e. 359 samples (8.5 %) within the scope of the “Program of
monitoring the prevalence of Salmonella spp. and Campylobacter
spp. in swabs of carcasses of swine and cattle for slaughtering in
the Republic of Croatia in 2017”. The remaining 2,261 or 35 % of the
total number of samples were received and analysed based on our
customers’ orders.
The share of the specific food sample categories in the total number of the analysed samples and the number of samples which did
not comply with the microbiological criteria (incompliant samples) are shown in the table and the graph below (Table 1, Fig. 1).

Figure 1. Graph of the of share of positive samples in the total number
of analysed samples by established values of analysed microbiological
parameters

% positive samples
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Table 1. NUMBER OF ANALYSED SAMPLES WITHIN
SPECIFIC SAMPLE CATEGORIES
FOOD CATEGORY

Figure 2. Graph of share of positive samples in the total number of test
procedures for each specific analysed microbiological parameter
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Other
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21

Bacteria isolates

297

297

Total other
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Table 2. PRESENTATION OF THE NUMBER OF ANALYSES
FOR EACH SPECIFIC ANALYSED MICROBIOLOGICAL
PARAMETER IN THE LABORATORY IN 2017
Analysed parameter

Number
of test
procedures

Samples
positive (% for
parameter)

5 344

448 (8.4%)

912

19 (2.1%)

Heat-tolerant Campylobacter spp.

1 481

490 (33.1%)

CPS&Staphylococcus aureus + SET

694

7 (1.0%)

Sulphite-reducing clostridia

529

33 (6.2%)

Yeasts and moulds

305

55 (18.0%)

Aerobic mesophilic bacteria

888

41 (4.6%)

Aerobic spore-forming bacteria

6

2 (33.3%)

Escherichia coli including VTEC

784

52 (6.6%)

Enterobacteriaceae

730

37 (5.1%)

Coliform bacteria

176

1 (0.6%)

Enterococcus sp

10

0

4

0

28

0

11 891

/

Salmonella spp.
Listeria monocytogenes

Bacillus cereus
Detection of CNS tissue
TOTAL

Accredited methods and fields of
authorization of NRL
The Laboratory for Food Microbiology is accredited under HRN
EN ISO/IEC 17025 standard and the specific standards for methods in the field of microbiological testing of food, animal feed
and products of general use, 18 methods in total. The Laboratory
has the status of the National Reference Laboratory (NRL) for five
fields of microbiological food testing:
Department for Veterinary Public Health (Z-I)

Based on the Decision of the Veterinary and Food Safety Directorate of the Ministry of Agriculture, the Laboratory is appointed the
National Reference Laboratory for the following fields of microbiological food analyses:
➜

NRL CPS - Coagulase-positive staphylococci, including
Staphylococcus aureus

Department for Veterinary Public Health (Z-I)

➜

NRL EC/VTEC - Escherichia coli including verotoxigenic strains of E. coli

➜

NRL SALM - Salmonella spp.

➜

NRL CAMPY - Campylobacter spp.

➜

NRL LM - Listeria spp., Listeria monocytogenes

–– ‘’ILPT on serotyping, phage typing and PFGE typing of Salmonella strains’’ October-November 2017
➜ EURL E.coli, Istituto Superiore di Sanità (ISS), Rome, Italy
–– ‘’ILPT study on the detection Shiga toxin-producing E. coli
(STEC) in food’’ November-December 2017

Also, the Laboratory is appointed Official Laboratory under Article
5 of the Ordinance for licensing of the official and reference laboratories for food and animal feed (Official Journal Narodne Novine
86/10; 7/11; 74/13) in the field of microbiological food testing in
respect of 41 test methods.

Participation in inter-laboratory
proficiency tests (ILPT)
In 2017, Laboratory employees participated in international interlaboratory proficiency tests with the following institutions:
➜

Public Health England (PHE), London, Great Britain

–– “EU Food Microbiology Legislation Scheme”: FebruaryMarch 2017
–– ‘’Environmental Swab Scheme’’: February-March 2017
➜ Livsmedelsverket/National Food Administration (SLV/NFA),
Uppsala, Švedska:
➜

–– ''Food microbiology'': ožujak-travanj 2017.
EURL Coagulase Positive Staphylococci, ANSES, Paris, France

–– ‘’ILPT on detection of staphylococcal enterotoxins types
SEA to SEE in all types of food matrices using dialysisconcentration and Vidas SET2 (food matrices: cheese,
ham)’’ March-April 2017
–– ‘’ILPT on coagulase pos. staphylococci enumeration in
powdered infant food formula’’ June-July 2017 in powdered infant food formula’’: lipanj-srpanj 2017.
➜ EURL Campylobacter, Uppsala, Sweden
–– ‘’ILPT on enumeration, detection and confirmation of
Campylobacter spp. in minced chicken meat’’: March-April
2017
➜ EURL Listeria monocytogenes, ANSES, Paris, France
–– ‘’ILPT on enumeration of L. monocytogenes in smoked salmon’’: June-July 2017
➜ EURL Salmonella, National Institute for PHE, RIVM, Bilthoven, the Netherlands
–– ‘’ILPT on Salmonella detection in contaminated hygiene
swabs’’: October 2017
Annual report, 2017
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Table 3. PARTICIPATION IN INTERNATIONAL ILPTs IN 2017
Number of
tested sampes

Month of participation

Parameter/Field of participation/Type of test

Organized by

February/March 2017

Listeria monocytogenes/ work surface swab / detection, culturing

PHE, London, UK

1

February/March 2017

Campylobacter spp/ work surface swab / detection, culturing

PHE, London, UK

1

February/March 2017

Salmonella spp/ work surface swab / detection, culturing

PHE, London, UK

2

February/March 2017

E. coli / fruit salad / enumeration, culturing

PHE, London, UK

1

February/March 2017

Salmonella spp./ meat preparation; melange;
fruit salad / detection, culturing

PHE, London, UK

3

February/March 2017

Enterobacteriaceae / melange / enumeration, culturing

PHE, London, UK

1

February/March 2017

Listeria monocytogenes/ melange; fruit salad / detection, culturing

PHE, London, UK

2

February/March 2017

Statement of Compliance with Microbiological
Criteria under Regulation (EC) 2073/2005

PHE, London, UK

3

March/April 2017

Aerobne mezofilne bakterije/ enumeracija, kulturelno

NFA, Uppsala, Švedska

3

March/April 2017

E. coli/ enumeracija, kulturelno

NFA, Uppsala, Švedska

3

March/April 2017

Enterobacteriaceae/ enumeracija, kulturelno

NFA, Uppsala, Švedska

3

March/April 2017

SRK/Cl. perfringens/ enumeracija, kulturelno

NFA, Uppsala, Švedska

3

March/April 2017

KiP/ enumeracija, kulturelno

NFA, Uppsala, Švedska

3

March/April 2017

Campylobacter spp./ minced chicken meat /
enumeration, culturing, molecular methods

EURL Campylobacter,
Uppsala, Švedska

10

March/April 2017

Campylobacter spp./ minced chicken meat / detection, culturing

EURL Campylobacter,
Uppsala, Švedska

10

March/April 2017

Campylobacter spp./ minced chicken meat /
detection of type, enzyme immunoassay

EURL Campylobacter,
Uppsala, Švedska

10

March/April 2017

Enterotoxins of staphylococci SEA to SEE/ cheese,
ham / detection, enzyme immunoassay

EURL CPS, ANSES,
Paris, Francuska

6

June/July 2017

Coagulase positive staphylococci / baby
formula / enumeration, culturing

EURL CPS, ANSES,
Paris, Francuska

4

June/July 2017

Listeria monocytogenes/ smoked salmon / enumeration, culturing

EURL LM, ANSES,
Paris, Francuska

5

October 2017

Salmonella spp./ swabs / detection, culturing, serotyping

EURL Salmonella, RIVM-CIB,
Bilthoven, Nizozemska

18

October 2017

Salmonella spp./ swabs / detection, enzyme immunoassay

EURL Salmonella, RIVM-CIB,
Bilthoven, Nizozemska

18

October/
November 2017

Salmonella spp./ bacteria isolates / serotyping

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

21

November/
December 2017

E. coli VTEC /salad-rocket/ bacteria isolation, serotyping,
molecular identification and type determination

EURL E. coli, ISS, Rim, Italija

3

TOTAl samples

134

Scientific and research activities
In 2017, Laboratory employees published their research, review and
technical papers in international and national journals. They participated in the in the activities of the Biohazard Board of the Croatian
Food Agency through provision of scientific opinions and attended
conferences and workshops with the presentation of their results.
Laboratory staff also participated in the implementation of extramural undergraduate courses for the students of the Veterinary Faculty
of the University of Zagreb. Irena Žugelj, 6th year student at the FaDepartment for Veterinary Public Health (Z-I)

culty of Veterinary Medicine of the University of Ljubljana attended
a two-week professional education at the Laboratory.
Dora Stojević, PhD, DVM, junior research assistant defended her
doctoral dissertation in December 2017 under the title “Biochemical and molecular analysis of Escherichia coli bacterial isolates
isolated from food of animal origin and swabs of carcasses for slaughtering” at the Faculty of Veterinary Medicine of the University
of Zagreb.

Department for Veterinary Public Health (Z-I)

Education and participation in
scientific and research conferences
In 2017, Laboratory experts actively participated in the following
training courses and congresses:
➜

EURL Listeria monocytogenes, ANSES, Maisons-Alfort, Paris,
France, 11th Annual Workshop, 31 January - 2 February 2017

➜

EURL Coagulase Positive Staphylococci, ANSES, MaisonsAlfort, Paris, France, 11th Annual Workshop, 22-24 March 2017

➜

EURL Campylobacter, Nantes, France, Annual Workshop, 1415 September 2017

➜

EURL Escherichia coli (VTEC) Istituto Superiore di Sanità
(ISS), Rome, Italy, Annual Workshop, 12-13 October 2017

➜

2nd Workshop of Croatian NRL – CAMPY; EC/VTEC; SALM; LM;
CPS, HVI/ZZJZ, Zagreb, 24 April 2017

➜

“Conducting official controls of veterinary and sanitary inspection, and microbiological safety of food on the Croatian
market”, Education for members of the Croatian Chamber of
Economy, County Chamber Bjelovar, 4 May 2017

➜

“Poultry Days 2017”, 12th scientific-professional Symposium
with international participation; Šibenik, Republic of Croatia,
10-13 May 2017

➜

“Microbiological Safety of Food on the Croatian market”, Education for members of the Croatian Chamber of Economy, County Chamber Koprivnica, 5 July 2017

➜

11 Food Safety and Quality Conference, Opatija, Republic of
Croatia, May 2017
th

➜

CHRO 2017: 19th International Workshop on Campylobacter,
Helicobacter and Related Organisms, Nantes, France, 10-14
September 2017

Laboratory employees:
Assistant Professor Andrea Humski,
PhD, Laboratory Manager
Marina Mikulić, PhD, Deputy
Laboratory Manager
Dora Stojević, PhD, DVM
Marko Miletić, technical associate
Zlatko Bačurin, technical associate
Martin Zeković, technical associate
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Laboratory for Determination
of Residues (Z-I-2)
Also, within these three fields, the Laboratory is authorized by the
Ministry of Agriculture as the official laboratory for about forty
methods.
Within the scope of the foregoing monitoring programs, the Laboratory is coordinating the development of other laboratories of
the Croatian Veterinary Institute and its Branches in view of their
joining the development of the required methods, particularly for
NRMP, training about the validation procedures and organizing training courses with EU Reference Laboratories for specific areas.
Within the scope of its reference fields, the Laboratory cooperates
with EU reference laboratories as follows:

Nina Bilandžić, PhD, Dipl. Eng.,

Laboratory Manager

➜

EURL-ANSES (Antibiotic and Dye Residues Veterinary Medicinal Products) Laboratory of Fougeres, France

➜

EURL-BVL (Beta-agonists, Anthelmintics, Anticoccidials
including nitroimidazoles, Non-Steroidal Anti-Inflammatory
Drugs, NSAIDs), BVL- Federal Office of Consumer Protection and Food Safety, Berlin, Germany

➜

EURL-RIKILT (Stilbenes, stilbene derivatives and their salts
and esters, Antithyroid agents, Steroids, Resorcylic acid lactones (RALs) including zeranol, Sedatives, Mycotoxins), RIKILTInstituut voor Voedselveiligheid, Wageningen, the Netherlands

➜

EURL-CEFAO (Chemical elements in food of animal origin),
Istituto Superiore di Sanità- ISS, Rome, Italy

➜

EURL-HM (Heavy metals in food and feed), Joint Research
Centre - Institute for Reference Materials and Measurements,
Geel, Belgium

➜

EURL-AO (Pesticides in Food of Animal Origin and Commodities with High Fat Content), State Institute for Chemical and
Veterinary Analysis of Food, Freiburg, Germany

➜

EURL-CF (Pesticide residues in Cereals and Feeding stuff),
National Food Institute, Department of Food Chemistry DTU
Food, Søborg, Denmark

e-mail: bilandzic@veinst.hr

T

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

➜

National Residue Monitoring Program (NRMP);

➜

Monitoring Plan of Imported Shipments Tests and Analysis;

➜

Official Controls on the Processing and Marketing Level;

➜

Animal Feed Monitoring Program;

➜

National Pesticides Monitoring Program;

➜

Program of Control of Inhibitory Substances in Raw Milk

The Laboratory is appointed the National Reference Laboratory
(NRL) by the Ministry of Agriculture for the following fields:
➜

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

➜

Heavy metals in food and animal feed;

➜

Residues of pesticides.

Department for Veterinary Public Health (Z-I)

Department for Veterinary Public Health (Z-I)

Within the scope of the analytical program, the Laboratory performs the analyses of prohibited substances and veterinary medicinal products using orientating qualitative microbiological
methods and quantitative enzyme immunoassays (ELISA), as well
as confirmatory methods of liquid chromatography with mass detection (LC-MS/MS) and high-performance liquid chromatography
- tandem mass spectrometry (UHPLC-MS/MS, UPLC-QTOF/MS).
Analyses of heavy metals and essential elements, macro-elements
and elements in traces are conducted by the Laboratory using
the atomic absorption spectrometry (AAS), inductively coupled
plasma atomic emission spectroscopy and inductively coupled
plasma mass spectrometry (ICP-OES and ICP-MS). Organochlorinated and organophosphorus pesticides and polychlorinated
biphenyls are analysed by the use of liquid and gas chromatography with mass detection (LC-MS/MS, GC-MS/MS).

of samples in 2016, a trend of decrease of official samples, and
customer samples alike is evident.
Official samples formed 71.6 % of the total number of analyses,
with 65.3 % thereof related to NRMP (Table 2). As compared to
2016, the total number of analyses for NRMP was reduced due
to the implementation of multimethods. Namely, a muscle sam-

Figure 1. Share of various samples in total number of samples in 2017

milk and dairy products
40,7 %

meat and meat
products 27 %
innards
2,7 %

The Laboratory develops analytical methods and conducts its scientific research in cooperation with similar research and expert institutions and similar laboratories as well as EU reference laboratories
in Austria, Italy, Slovenia, the Netherlands, Germany and France.

fat tissue
4,5 %

other 3,5 %

Laboratory activities in 2017

animal feed and
additives 7 %

honey and
propolis 3,3 %

fish and fish
products 4,3 %
eggs7%

In 2017, the Laboratory received in total 4,073 various samples and
conducted in total 11,184 analyses. In the total number of samples,
there were 59.2 % official samples and the majority (44.1 %) were
samples within the scope of the NRMP (Table 1). Other customers’
samples accounted for 40.8 % of all samples received. Most samples, 40.7 % were milk samples, while 27 % of other samples were
meat and meat products, 7 % eggs and 7 % animal feed (Figure 1).
Other sample types ranged to 4.5 % (fish and fish products, honey
and propolis, innards, fat tissue, etc.). As compared to the number

Table 1. TYPE AND NUMBER OF SAMPLES RECEIVED IN
2017
Sample type

OFFICIAL SAMPLES

OTHER CUSTOMERS

TOTAL

735

159

894

Liver

51

21

72

Kidneys

31

7

38

203

203
185

Muscle tissue

Meat products
Fat tissue

164

21

Eggs

245

39

284

Milk

684

952

1 636

9

12

21

Honey and propolis

Dairy products

116

17

133

Fish

118

73

191

5

11

16

215

46

261

25

25

1

15

Fish products
Animal feed
Animal feed additives
Urine

14

Water

21

Other
Total

21

5

73

78

2 413

1 660

4 073
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In the total number of analyses, most prevalent were analyses of
veterinary medicinal products with the share of 63 %, followed by
the analyses of chemical elements with the share of 15.1 % and
analysis of aflatoxin M1 with 9 %, as well as prohibited substances
with 6.1% and pesticides with 0.7 % (Figure 2).

Fig 2. Share of various samples in the total number of samples in 2017

veterinary medicinal
products 63 %

prohibited
subst. 6,1 %

Prohibited substances
Chloramphenicol

273

16

289

Nitrofurans

229

15

244

Dapsone
TOTAL – Prohibited substances

meat type
0,7 %

Aflatoxin M1
9%

metals
15,1 %

34
536

34
31

567

VMPs
Antibiotics - Q-TOF

427

Antibiotics - DELVO
Antibiotics - PREMI
Antibiotics -STAR

427
198

613

12

1 546

Sulphonamides-LC

980

Aminoglycosides-LC

768

198
615
1 546

18

998
768

Streptomycin

54

8

62

Tetracyclines

108

5

113

Tylosin

401

401

Flumequine

559

559

Levamisole

33

33

Antiparasitic drugs
(Rafoxanide group)

60

60

Coccidiostats
pesticides 6,1 %

TOTAL

In the total number of analyses, those for other customers made
up for 28.4 %, i.e. the number of analyses in food of animal origin
(Table 3) was 15.7 %, and milk, dairy products and other products
(honey, animal feed and other; Table 4) 12.6 %. In the total number
of analyses of other customers, analyses of heavy metals and elements amounted to 40.7 %, i.e. 27.2 % of aflatoxin M1 analysis, 17.2 %
of medicinal products analysis, 8.7 % of pesticides analysis, 3.5 % of
prohibited substances analyses, and 2.7 % of type of meat analyses.

Table 2. TYPE AND NUMBER OF ANALYSES ON OFFICIAL
SAMPLES IN 2017

OTHER OFFICIAL
MONITORING

ple was previously analysed by applying 10 analyses, and by introducing multimethods, by the application of LC-Q-TOF-MS
and UHPLC-MS/MS, 3 methods are used. In the total number of
analyses of all official samples the prevalent were analyses of veterinary medicinal products with 81.1 %, followed by prohibited
substances with 7.1 %, and analyses of pesticides 5.1 % and metals
with 4.9 %, and the least were analyses of aflatoxin M1 with 1.8 %.

NATIONAL RESIDUE
MONITORING
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Type of analysis
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245

Amprolium

110

355

4

4

NSAIDs

214

5

214

Pyrethroid/carbamates

120

2

120

6 138

360

6 498

Chlorine pesticides

148

63

211

Organophosphorus
pesticides

95

41

136

58

5

63

302

109

411

Amitraz
TOTAL - Medicinal products

10

10

Pesticides

Coumaphos
Polychlorinated biphenyls
TOTAL - pesticides

1

1

Elements
Lead

119

54

173

Cadmium

130

37

167

11

11

22

Mercury
Arsenic

7

7

Copper

15

15

Zinc
TOTAL - elements

260

9

9

133

393

Mycotoxins
Aflatoxin M1
TOTAL
Department for Veterinary Public Health (Z-I)

67

72

139

7 303

705

8 008

33

Department for Veterinary Public Health (Z-I)

5

2 1

78

3

22 1

166

Antibiotics - PREMI
Sulphonamides
LC/MS

18
1

1

Sulphonamides
-ELISA

52

36

Tetracyclines

20

29

5

Bacitracin

18

29

5

14

2

Quinolones
Coccidiostats

19

123
54
52

1
3

TOTAL – medicinal
products
1

1

1

1
4

4

Chlorine pesticides

54

60

4

11

15 9

153

Organophosphorus
pesticides

12

4

2

3

2

23

Polychlorinated
biphenyls

10

TOTAL

OTHER

ANIMAL FEED

HONEY

2

55

13

16

4

4

8

Streptomycin

1

1

33

Chlorine pesticides

4

19

103

10

30
2

Coccidiostats

Pesticides

Pyrethroids

1

Sulphonamides
-ELISA

3

Carbamates
Fipronil

Antibiotics - PREMI

TOTAL - medicinal
products

Pesticides

30

VMPs

1

400

DAIRY PRODUCTS

Prohibited
substances
Chloramphenicol

VMPs

MILK

Type of analysis

Prohibited
substances
Chloramphenicol

Table 4. TYPE AND NUMBER OF ANALYSES IN 2017:
OTHER CUSTOMERS – MILK AND DAIRY PRODUCTS,
HONEY, ANIMAL FEED AND OTHER

TOTAL

33

OTHER

89

EGGS

44

FAT TISSUE

INNARDS AND MEAT
PRODUCTS

26

FISH AND FISH
PRODUCTS

MEAT
(muscle tissue)

Type of analysis

Table 3. TYPE AND NUMBER OF ANALYSES IN 2017: OTHER
CUSTOMERS – FOOD OF ANIMAL ORIGIN

10

10
145

10

4

11

3

28

Organophosphorus
pesticides

1

Coumaphos

1

1

2

Amitraz

1

1

2

1

Polychlorinated
biphenyls
TOTAL - pesticides

33

Elements
18

27

3

1 1

60

Lead

11

64

22

98

242

Cadmium

10

66

21

97

Elements

Mercury

10

45

19

74

Lead

63

128

55

11

1 7

265

Arsenic

10

28

16

44

Cadmium

63

129

56

11

5

264

Copper

5

5

168

Zinc

5

5

Iron

4

4

1

1

TOTAL – pesticides

Mercury

30

73

51

9

5

1

Arsenic

45

100

21

10

1 7

174

Copper

3

1

1

2

7

14

Calcium

Zinc

2

5

7

14

Chrome

Magnesium

4

7

11

Potassium

1

1

Potassium

4

7

11

Magnesium

6

6

Iron

4

8

17

Manganese

4

4

9

Selenium

1

1

5

TOTAL- elements

2

Sodium

3
9

Selenium

5

TOTAL – elements

952

Other
Meat type
Total

Aflatoxin M1
2

69

482

770

284

1

17

89

85

47 93

1 761

340

Mycotoxins
TOTAL

862

2

1 003

21
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Table 5. IST OF INTER-LABORATORY TESTS IN 2017
Proficiency test – PT
Inter-laboratory
comparison - ILC

Month of
participation

Test parameter
- sample type

Method

Organizer of PT /
Laboratory in cooperation with other laboratories

March 2017

Aminoglycosides
(UHPLC-MS/MS)
- muscle

SOP Z-I-2-AM06

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

ILC

March 2017

Tetracyclines
- honey

SOP Z-I-2-AM33

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

ILC

March 2017

Flumequine
- milk

SOP Z-I-2-AM31

ILC organized by Laboratory Z-I-2- with
Institute for Safe Food, Feed and Environment,
Food Safety Unit, Ljubljana, Slovenia

ILC

March 2017

Chloramphenicol
- eggs

SOP Z-I-2-AM01

Progetto Trieste, Trieste, Italy

PT

March 2017

Sulphonamides
- eggs

SOP Z-I-2-AM35

Progetto Trieste, Trieste, Italy

PT

April 2017

PT-26:
Meat:
Cd, Cu, Pb and Hg

SOP Z-I-2-AM23

EURL-CEFAO, CRL-ISS (Chemical Elements
in Food of Animal Origin) Rome, Italy

PT

SOP Z-I-2-AM02

April 2017

Antibiotics
Aminoglycosides
Sulphonamides
- fish muscle

EU-RL ANSES, CRL for Antimicrobial and Dye Residues
in Food from Animal Origin, Fougeres, France

PT

SOP Z-I-2-AM32

SOP Z-I-2-AM06
SOP Z-I-2-AM35

May 2017

Sulphonamides
- milk

SOP Z-I-2-AM07

Progetto Trieste, Trieste, Italy

PT

April 2017

PESTICIDES
- eggs

SOP Z-I-2-AM26

EURL-AO (Pesticides in Food of Animal
Origin and Commodities with High Fat
Content), Freigburg, Germany

PT

April/May
2017

PESTICIDES
- honey

SOP Z-I-2-AM64

BIPEA, France

PT

May 2017

Metals: Feed for fish:
As, iAs, Hg, Cd, Pb, Co,
Cu, Fe, Mn, Se, Zn

EURL-IRMM-HM (Food of Animal Origin) Geel, Belgium

PT

SOP Z-I-2-AM32

EURL-CEFAO, CRL-ISS (Chemical Elements
in Food of Animal Origin) Rome, Italy

PT

SOP Z-I-2-AM21
(iAs)
SOP Z-I-2-AM32
SOP Z-I-2-AM23

May 2017

Metals:
Freeze dried meat:
Cd, Hg, Cu, Pb

August 2017

PESTICIDES
- milk powder

SOP Z-I-2-AM25

FAPASÒ, UK

PT

July 2017

Metals:
Baby formula in liquid or
powder form: Cd, Pb, As

SOP Z-I-2-AM23

EURL-CEFAO, CRL-ISS (Chemical Elements
in Food of Animal Origin) Rome, Italy

PT

October
2017

PESTICIDES
- eggs
- fipronil

SOP Z-I-2-AM69

EURL-IRMM-HM (Food of Animal Origin) Geel, Belgium

PT

October
2017

NSAIDs
- milk

SOP Z-I-2-AM22

EURL-BVL (NSAIDs) Berlin, Germany

PT

October
2017

Aflatoxin M1
- milk

SOP Z-I-2-AM09

Progetto Trieste, Trieste, Italy

PT

October
2017

Coccidiostats
- liver

SOP Z-I-2-AM58

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

ILC

November
2017

Penicillin, quinolones
- muscle

SOP Z-I-2-AM02

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

ILC

Department for Veterinary Public Health (Z-I)
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November
2017

Antiparasitics
- muscle

SOP Z-I-2-AM67

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

ILC

November
2017

NSAIDs 4-Methylaminoantipyrine
SOP Z-I-2-AM22
- milk

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

ILC

November
2017

Sulphonamides
- meat products

SOP Z-I-2-AM07

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

ILC

November
2017

PESTICIDES
- eggs

SOP Z-I-2-AM26

ILC organised by the Laboratory Z-I-2- with the
Institute for Food Safety Innsbruck, Austrian NRL
for pesticide residues, AGES, Innsbruck, Austria

ILC

November
2017

PESTICIDES
- honey

SOP Z-I-2-AM64

ILC organised by the Laboratory Z-I-2- with the
Institute for Food Safety Innsbruck, Austrian NRL
for pesticide residues, AGES, Innsbruck, Austria

ILC

November
2017

Coccidiostats
- muscle

SOP Z-I-2-AM58

EURL-BVL (NSAIDs) Berlin, Germany

PT

December
2017

Sulphonamides, tetracyclines
SOP Z-I-2-AM02
- muscle

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

ILC

Cooperation with other institutions
The Laboratory cooperates with the following laboratories from
other countries, organising inter-laboratory comparative tests
where required:
➜

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

By application of validation procedures, around 1300 analyses
were conducted for determination of:
➜

Determination of veterinary medicinal products by use of
UHPLC-TOF-MS, SOP Z-I-2-AM02;

➜

Additional validation of the sulphonamides family in the
muscle by use of UHPLC-TOF-MS, SOP Z-I-2-AM02;

➜

Part of validation of veterinary medicinal products by use of
UHPLC-TOF-MS, SOP Z-I-2-AM02;

➜

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

➜

➜

Lebensmitteluntersuchungsanstalt der Stadt WienMagistrat
der Stadt Wien, Vienna, Austria

Aminoglycosides in milk and honey by use of UPLC-MS/MS,
SOP Z-I-2-AM06

➜

➜

AGES - Institute for Food Safety Innsbruck, Department for
Pesticide and Food Analysis (PLMA), Austrian NRL for pesticide residues, Austrian Agency for Health and Food Safety,
Innsbruck, Austria

Method revalidation for determination of antiparasitics in
muscle by use of LC-MS/MS, SOP Z-I-2-AM67

➜

Validation of the method for determination of antiparasitics in
milk by use of LC-MS/MS, SOP Z-I-2-AM67

➜

Pesticides in egg samples LC-MS/MS by use of methods SOP
Z-I-2-AM68 and SOP Z-I-2-AM69

➜

Inorganic arsenic in fish and animal feed by use of LC-ICP-MS,
SOP Z-I-2-AM21

➜

anorganskog arsena u ribi i hrani za životinje primjenom LCICP-MS, SOP Z-I-2-AM21

➜

EURL-RIKILT, Wageningen, the Netherlands

➜

EURL-BVL, Berlin, Germany

➜

CHELAB S.r.l., Resana, Italy

➜

Institute for Safe Food, Feed and Environment, Food Safety
Unit, Ljubljana, Slovenia

In the foregoing laboratories, various analyses were conducted (carbadox, dioxins and dioxin-like PCBs, antiparasitics, dyes and alike).

Development of new methods and
method validation
In 2017, the Laboratory implemented the following methods:
➜

Determination of antiparasitics by use of LC-MS/MS, SOP Z-I2-AM67

➜

Determination of pesticides by use of LC-MS/MS, SOP Z-I2-AM68

➜

Determination of fipronil and metabolites by use of LC-MS/MS,
SOP Z-I-2-AM69
Annual report, 2017
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Participation in inter-laboratory
comparative tests

4. For exclusion from the flexible field of accreditation

The Laboratory successfully participated in total 26 inter-laboratory
tests: 11 inter-laboratory comparisons (ILC) organised by the Laboratory with other laboratories and 15 proficiency tests (PT) organized by official organizing entities and EU reference laboratories.

Currently, the Laboratory has 34 accredited methods in the field of
testing prohibited substances, veterinary medicinal products and
contaminants in biological liquids, tissues, and food of animal and
vegetal origin. There are 12 methods in the fixed field of accreditation, and 22 methods in the flexible field.

Accreditation
In 2017, for the Croatian Accreditation Agency supervision in
2018, the Laboratory applied the following for accreditation:
1. Expansion of the flexible field of accreditation by the
following methods:

➜

Direct method of determination of lead and cadmium in milk
and liquid dairy products by use of AAS, SOP Z-I-2-AM59

Procurement of new equipment and
premises refurbishing

➜

Determination of veterinary medicinal products by use of
UHPLC-TOF-MS, SOP Z-I-2-AM02

In 2017, the procurement of a vortex, ICP-MS pump and ICP-OES
air compressor was realized, and the procedure for the procurement of compressor and nitrogen generator for supplying several
LC-MS/MS devices has been initiated.

➜

Determination of aminoglycosides by use of UHPLC-MS/MS,
SOP Z-I-2-AM06

Scientific and research activities

➜

Determination of antiparasitics by use of LC-MS/MS, SOP Z-I-2-AM67

➜

Determination of inorganic arsenic by use of LC-ICP-MS, SOP
Z-I-2-AM21

➜

Determination of pesticides by use of LC-MS/MS, SOP Z-I-2-AM68

➜

Determination of fipronil and metabolites by use of LC-MS/
MS, SOP Z-I-2-AM69

2. Expansion of the field for methods in the fixed part of accreditation:
➜

Meat products: Orientation EIA method for determination of
Chloramphenicol, SOP Z-I-2-AM02

➜

Meat products: Orientation EIA method for determination of
sulphonamides: sulfamethazine, sulfamerazine, sulfisoxazole,
sulfadiazine and sulfachloropyridazine, SOP Z-I-2-AM02

3. For exclusion from the fixed field of accreditation
➜

Orientation EIA method for determination of Neomycin, SOP
Z-I-2-AM04

➜

Orientation EIA method for determination of gentamicin, SOP
Z-I-2-AM03

➜

Orientation EIA method for determination of corticosteroids:
dexamethasone, betamethasone, flumethasone and prednisolone, SOP Z-I-2-AM27

Department for Veterinary Public Health (Z-I)

On 8 December 2017, Maja Đokić, Dipl. Eng. Chem. Technol., defended her doctoral dissertation under the title “Determination of
essential metals in tissues of toothed whales (Odontoceti) from
the Adriatic Sea” at the Faculty of Chemical Engineering and Technology of the University of Zagreb, and acquired the PhD.
Božica Solomun Kolanović, LL.B., Dipl. Eng., is currently preparing her doctoral dissertation at the Faculty of Food Technology
and Biotechnology. Also, Đurđica Božić Luburić, Dipl. Eng. is currently attending PhD courses at the Faculty of Food Technology
and Biotechnology.
Nina Bilandžić, PhD is participating in the FAIMMAC - Fishery
and Aquaculture Integrated Management along the Adriatic Coasts Project. The project is financed by the European Commission’s
Executive Agency for Small and Medium-sized Enterprises (EASME). Project coordinator: Centro Italiano Ricerche e Studi per la
PescaScarl - C.I.R.S.PE., Rome, Italy.
In 2017, the Laboratory published several research, technical and
review papers in international and national journals. Our employees participated in review of papers for scientific journals:
Toxin Reviews, Environmental Science and Pollution Research,
Ciência Rural and Dairy Production.

Department for Veterinary Public Health (Z-I)

Training courses and participation
in scientific and professional
conferences
In 2017, our employees participated in training courses and conferences:
➜

Ivana Varenina:

–– 9-11 May 2017 Annual meeting for beta-agonists, antihelminthics, coccidiostat nitroimidazoles, NSAIDs and multiresidual screening methods at EURL-BVL, Berlin, Germany
➜ Ivana Varenina and Ines Varga
–– 21-22 June 2017, 22nd Annual meeting for the control of antimicrobial residues in food of animal origin “Screening for
antimicrobial residues by biological and physical-chemical methods revision CD 657/2002 in respect of screening
methods validation” at EURL-ANSES, Fougeres, France.

Laboratory employees:
Nina Bilandžić, PhD, Dipl. Eng. Food Tech.,
Laboratory Manager
Maja Đokić, PhD, Dipl. Eng. Chem. Tech.,
assistant, Deputy Laboratory Manager
Ivana Varenina, PhD, Dipl. Eng. Biotech., assistant
Marija Sedak, PhD, Dipl. Eng. Food Tech., assistant
Božica Solomun Kolanović, Dipl. Eng. Food Tech.,
junior researcher

➜

Bruno Čalopek:

–– 27-29 September 2017 Annual meeting organized by EURLAO for pesticides (Chemisches und Veterinäruntersuchungsamt (CVUA) Freiburg) Freigburg, Germany
–– 10-11 October 2017 3rd regular meeting organized by EFSA
under the title “Network on Veterinary Medicinal Products
Residues Dana Collection”, Parma, Italy
➜ Marija Sedak:
–– 26-27 September 2017 Annual meeting of National Reference
Laboratories organized by the EU Reference Laboratory for
heavy metals at the 11th EURL-HM Workshop in Geel, Belgium
–– 19-20 October 2017 Annual meeting of National Reference
Laboratories for chemical elements in food of animal origin, organized by Istituto Superiore di Sanità - Rome, Italy
(European Union Reference Laboratory-EURL-CEFAO),
Rome, Italy

Đurđica Božić Luburić, Dipl. Eng. Food Tech.,
expert associate
Ines Varga, Mag. Prim. Chem., expert associate
Bruno Čalopek, Mag. Eng. Food Tech.,
expert associate
Blaženka Želježić, Dipl. Eng. Agr.,
technical associate
Tamara Nekić, expert associate
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Sanja Žitković, technical associate
Mirjana Hren, technical associate
Katarina Glogovšek, technical associate
Jerko Pavić, technical associate
Marijana Fluka, technical associate
Matea Mihalinčić, technical associate
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Laboratory for Animal Feed
Microbiology (Z-I-3)

A

Mario Mitak, PhD, DVM,

Laboratory Manager

e-mail: mitak@veinst.hr

part from the control of feed used in the production of feed
mixtures, the Laboratory also controls ready feed mixtures
within the scope of self-control of animal feed manufacturers. The other part of Laboratory operations includes diagnostics
of pathological states caused by feeding, whereat control of hygienic safety of animal feed is very important. In addition to contamination with pathogenic bacteria species (Salmonellae, Listeria,
Clostridium, Streptococcus, Staphylococcus, etc.) found in animal
feed and feeding mixtures or spread by means of feed and feed
mixtures, saprophytic bacteria and moulds in an increased number may also adversely affect animal health. Results of such tests provide a better view of the animal health and initiation of an
adequate prophylaxis and treatment. Based on the results of the
VDLUFA method, feed and feed mixtures are evaluated and categorised and, with additional chemical analysis, the opinion is made
on their suitability for animal nutrition.
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, used for the prevention of
transmissive spongiform encephalopathies. The PCR analysis of
bovine and pigs tissue contents in feeds and feeding mixtures was
introduced as a confirmatory method for detection of animal tissues. A microscopic test is used for control of presence of botanical impurities and noxious substances in feeds. By implementing
these tests, the Laboratory is involved in the Animal Feed Monitoring Plan of the Ministry of Agriculture.

Laboratory activities in 2017
In routine operations of the Laboratory in 2017, in addition to the
samples received from industrial facilities, samples were also submitted within the Animal Feed Monitoring Plan while others were
submitted by the border veterinary inspection.
The largest number of tests was made for salmonellas (570), microscopic analyses of tissue presence, botanical impurities and
prohibited substances was used for 380 tests, whereas 393 tests
were made for saprophytic moulds, bacteria, clostridia, enterobacteria and staphylococci.
Out of a total of 920 tested samples, only 6 (0.7 %) were microbologically incompliant, of which two contained salmonellas, and
four had an increased moulds contamination. These results show
an improvement of microbiological quality of feed and feed mixtures as compared to previous years.
Department for Veterinary Public Health (Z-I)

Structure of samples analysed in 2017

Department for Veterinary Public Health (Z-I)

Accreditation and participation in
laboratory proficiency tests

57%
3%

6%

34%

Feed mixtures
Raw materials of vegeta origin
Raw materials of animal origin
Other

The accreditation process currently covers three accredited methods:
➜

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

➜

Salmonella detection method HRN EN ISO 6579:2003 Horizontal method for detection of Salmonella spp;

➜

Microscopic test for determination of animal tissue fragments
as integral part of animal feed and feed mixtures.

Inter-laboratory proficiency tests for the foregoing methods as well
as for PCR detection of bovine and porcine DNA were successfully
conducted in 2017.
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Education and traveling
In 2017, the Laboratory employee Mauela Zadravec, PhD, organised and attended the annual meeting organised by the European
Reference Laboratory for detection of processed proteins of animal origin in animal feed held in Zagreb from 25 to 26 April 2017.
She also attended the annual meeting and workshop in IAG (International Association for Feedingstuff Analysis, Section Feed-

ingstuff Microscopy) held in Uppsala, Sweden from 13 to 15 June
2017.
In addition, Laboratory employees participated with their papers
in professional and scientific conferences related to Laboratory
activities (“Feed 2017”, “Veterinary Days”).

Laboratory employees:
Mario Mitak, PhD, DVM, Laboratory Manager
Manuela Zadravec, PhD, DVM, Deputy Laboratory Manager
Ruža Klarić, technical associate
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Laboratory for Analytical
Chemistry (Z-I-4)
In the performance of almost one hundred chemical analyses, the
Laboratory applies various types of analytical methods including
gravimetric, titrimetric, spectrophotometric and immunoenzymatic (ELISA) methods, as well as gas chromatography method with
flame ionized detector (GC-FID), liquid chromatography in combination with UV and FLD detector (HPLC-UV/FLD), and liquid chromatography in combination with mass spectrometry (LC-MS/MS).

Laboratory activities in 2017

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

Laboratory Manager

e-mail: pleadin@veinst.hr

T

he Laboratory for Analytical Chemistry conducts chemical
analyses to test the quality and safety of food and animal feed.
It is licensed by the Ministry of Agriculture as an official laboratory for implementation of numerous analytical methods and
appointed the National Reference Laboratory (NRL) for residues
of anabolic substances (groups A) and poultry meat quality. Laboratory analyses are conducted within national monitoring programs, and at the request of various customers and inspection
authorities.
Among analyses of food, analyses of parameters necessary to manufacturers for drafting of nutritive labels of ready meals are prevalent: proteins, fats, fatty acid composition, salt, carbohydrates,
sugars and energy value. Animal feed analyses mostly include
parameters of the basic chemical composition (water, ashes, fat,
proteins and fibres), and minerals (calcium, phosphorus and sodium). In the scope of safety, the Laboratory conducts analyses of
additives in meat products (nitrites, nitrates and polyphosphates),
mycotoxins in food and animal feed (aflatoxins, ochratoxins,
DON, zearalenone, fumonizines, T-2/HT-2 toxin, citrinin), and the
analysis of anabolic substances in biological material and animal
feed (of group A1-A5).

In 2017, a total of 1,906 samples were received at the Laboratory
and a total of 5,445 chemical analyses were conducted. Most frequent were analyses of food composition based on the requirements for customer information about food, i.e. drafting of nutritive labels, mostly ordered by various customers, i.e. industrial
operators (2,129 analyses). Within the scope of national monitoring programs and inspections of the Ministry of Agriculture and
based on orders from various customers, 801 food safety analyses
(additives, mycotoxins, anabolic substances and allergens) were
conducted, 662 animal feed composition analyses (label drafting
and label control) and 1,013 analyses of animal feed safety (mycotoxins). Within the scope of the National Residue Monitoring
Program of the Ministry of Agriculture, 840 analyses were done of
anabolic substances in various biological samples.

Figure 1. Structure of samples received at the Laboratory in 2017
2%
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21 %
3%
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8%
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Figure 2. Number of analyses in 2017 by order type
3500

Figure 3. Prevalent types of analyses in 2017
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Table 1. ANALYSES OF FOOD COMPOSITION AND LABELLING
Parameters
Proteins

Milk and Meat and Fish and
Other
Bakery
Total
dairy
meat
fish Eggs
foodproducts
analyses
products products products
stuffs
14

Water
Ashes
Fats

31

145

55

54

43

7

27

137

55

27

27

26

26

Fibres
Hydroxyproline/
collagen

54

Calcium
Sodium
Salt

In 2017, revalidation of affirmative analytical methods
began that refer to detection of A5 group substances
in urine, liver, muscle tissue, water and animal feed by
LC-MS/MS method. Existing methods are revalidated
in terms of inclusion of new analytes, and in the next
supervision of the Croatian Accreditation Agency we
plan to apply them for the flexible field of accreditation. Apart from the specified, for the needs of the
Department for Veterinary Public Health (Z-I)

102

4

38

17

293

1

1

1

55

2

46

48

9

44

55

11

97

6

1

46

Cholesterol

2

Meat proteins

Development of analytical
methods and purchase of
new equipment

280

5

2

Phosphorus

Fatty acid
composition

13

27

25

12

47
2

3
29

120

178

3
55

27

26

15

272

Carbohydrates

13

83

36

27

25

12

196

Sugars

28

106

10

27

25

13

209

Energy value

11

79

43

27

25

12

197

5

5

6

50

HCl insoluble
ash
Vitamins A, C, E

44

pH value

7

7

Collagen share
in meat proteins

6

6

Other analyses

9

5

Label
inspection/
drafting

5

18

TOTAL
ANALYSES

139

926

4
44

533 233

15
67

178

124

2 129

43
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Table 2. FOOD SAFETY ANALYSES
Meat and
Fish and Other
Bakery
Total
meat
fish foodproducts
analyses
products
products stuffs

Additives
121

14

135

Total
polyphosphates

98

10

4

112

Added
polyphosphates

54

5

4

63

Sodium nitrate

85

16

Nitrosamines

15

101
15

Mycotoxins
9

11

6

2

8

Aflatoxin B1

11

9

9

29

Ochratoxin A

11

6

7

24

27

Collagen and meat protein ratio

27

Total fats

27

Other analyses

25

TOTAL ANALYSES

241

Table 5. ANALYSES OF ANABOLIC SUBSTANCES WITHIN THE
SCOPE OF THE NATIONAL RESIDUE MONITORING PROGRAM

Parameters
4

Gluten

21

Soy

15

TOTAL ANALYSES

Collagen

1
4

Allergens

Milk proteins

27

1

1

Anabolic substances
Beta-agonists
(15 substances)

18

Meat proteins

4

1

6

9
445

35

46

34

32

Stilbens and resorcylic
acid lactones (A1 + A4)

41

15

Thyreostatics (A2)

51

51

9

Total steroids (A3)

126

126

560

Raw proteins

25

62

25

122

Water

6

14

62

16

98

Ashes

9

20

62

14

105

9

19

62

22

112

11

20

62

17

110

Calcium

2

9

7

18

Sodium/Sodium
chloride

4

4

5

13

Phosphorus

7

9

Fibres

118

294

Aflatoxin B1 (B3d)

5

5

Ochratoxin A (B3d)

5

5

TOTAL ANALYSES

287

355

60

44

50

44

840

Table 6. ANALYSES OF MYCOTOXINS IN ANIMAL FEED
Animal
Feed
feeds mixtures

Mycotoxins
Aflatoxin B1

Other animal
feed

Total
analyses

179

90

14

283
175

1

137

Fumonisin

86

27

113

19

Ochratoxin A

92

23

115

T-2/HT-2 toxin

99

7

Citrinin

45

7

Total aflatoxins

30

4

10

4

4

8

7

12

148

662

348

44

2

8

48

44
40

20

4

TOTAL ANALYSES

16

28

4

2

44

Beta-agonists (A5)

145

Carbohydrates

3

76

116

21

Other analyses

138

85

Zearalenone

17

Energy value

56

22

22

Deoxynivalenol

4
5

63

22

16

Fatty acid composition
Sugars

13

132

Gestagens (A3)

Other
Animal
Feed Fish
Total
animal
feeds mixtures food
analyses
feed
10

Total fats

63

Ethinylestradiol (A3)

Table 4. ANIMAL FEED COMPOSITION ANALYSES

91

Methyl-testosterone (A3)
Trenbolone (A3)

Parameters

Total analyses

1

WA/RPA ratio

Muscle tissue

Total aflatoxin

72

Water

T-2/HT-2 toxin

Total proteins (RPA)

Animal feed

Deoxynivalenol

2

18

Fat tissue

Zearalenone

Meat and meat products

Liver

Sodium nitrite

Parameters
Total water (WA)

Urine

Parameters

Table 3. QUALITY ANALYSES OF POULTRY MEAT AND MINCED MEAT

TOTAL ANALYSES

792
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National Residue Monitoring Program, methods were introduced
for determination of natural testosterone hormones and estradiols (group A3 substances) in plasma by ELISA method, and their
validation began. ELISA methods were revised for determination
of group A3 substances in urine, liver and muscle tissue, that shall
be applied for accreditation in the next supervision of the Croatian
Accreditation Agency.
Of laboratory equipment in 2017, a machine for mincing frozen
meet with bones TC 32 Plus (AMB Food Tech, Italy) was procured

for the implementation of NRL analyses that refer to adulteration
of poultry meat (added water).

Participation in inter-laboratory
comparative tests
In 2017, in cooperation with several international institutions, the
Laboratory participated in the following inter-laboratory tests:

Table 7. LABORATORY PARTICIPATION IN INTER-LABORATORY TESTS IN 2017
Month of participation

Analytical parameters

Organized by

October 2017

Fats, sugars, proteins, salt

Fapas, Central Science
Laboratory, York, England

July 2017

Proteins, fats, water, ashes,
hydroxyproline, collagen

Fapas, Central Science
Laboratory, York, England

November 2017

Water added to poultry meat

EURL RIKILT, Wageningen, the Netherlands

Fatty acids in food

October 2017

Fatty acid composition in food

Fapas, Central Science
Laboratory, York, England

Chemical properties of
feed and feed mixtures

October 2017

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

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

April 2017

Deoxynivalenol, Zearalenone, Fumonisin
Aflatoxin B1 T2/HT2 toxin

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

July 2017

Aflatoxin B1

Fapas, Central Science
Laboratory, York, England

May 2017

Steroids - group A3

EURL RIKILT, Wageningen, the Netherlands

September 2017

Beta-agonists - group A5 (urine and liver)

EURL, BVL, Berlin, Germany

October 2017

Gestagens - group A3

EURL RIKILT, Wageningen, the Netherlands

November 2017

Tyreostats - group A2

EURL RIKILT, Wageningen, the Netherlands

September 2017

Stilbens and resorcylic acid
lactones – groups A1 and A4

Pogetto Trieste, Italy

Field of analyses

Composition of meat
and meat products
Poultry meat

Mycotoxins in food
and animal feed

Substances with anabolic
effect in biological
animal samples
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Accreditation of methods

➜

In 2017, the Laboratory obtained the confirmation of methods accreditation from the Croatian Accreditation Agency in line with the
HRN EN ISO/IEC 17025 standard for five new analytical methods
in the field of nutritive analyses and anabolic substances residues:

Research of accumulation, persistence, toxic effect and reduction of various toxins from food and animal feed, primarily
mycotoxins;

➜

Research of basic and supplemental chemical properties (characterisation) of various food of animal origin;

➜

➜

Determination of sugar by use of enzymatic method - SOP Z-I4-N 21, rev 04

Attendance at congresses with presentation of research results through invited lectures and posters;

➜

➜

Determination of sodium/sodium chloride by use of potentiometric method - SOP Z-I-4-N 23, rev 03

Participation in the Croatian Food Agency Scientific Board for
Chemical Hazards;

➜

➜

Determination of fatty acids by use of gas chromatography
with FID detection method - HRN EN ISO 12966-4:2015 (ISO
12966-4:2015; EN ISO 12966-4:2015); HRN EN ISO 12966-2:2017
(ISO 12966-2:2017; EN ISO 12966-2:2017)

Publishing and review of many scientific papers published in
national and international journals;

➜

Implementation of a three-month specialization of the employee from the Biotechnical Faculty of the University of Ljubljana

➜

Determination of sodium nitrate quantity - SOP Z-I-4-N 20, rev 03

➜

Determination of gestagens in fat tissue by use of LC-MS/MS
method, SOP Z-I-4 – PA 09, rev 00

Currently, there are 24 accredited analytical methods used in dayto-day operations of the Laboratory, for testing food and animal
feed composition and safety and anabolic substances in biological
samples.

Scientific and research activities
In 2017, the Laboratory conducted scientific and research activities, as follows:
➜

Management of the project under the title “T-2 and HT-2 toxins
in cereals grown in the Republic of Croatia” in cooperation
with the Croatian Food Agency.

➜

Cooperation on the project “Fishery and aquaculture integrated management along the Adriatic coasts” (EASME/
EMFF/2015/1.2.1.7), financed by the European Commission’s
Executive Agency for Small and Medium-sized Enterprises
(E.A.S.M.E.), Centro Italiano Ricerche e Studi per la Pesca
C.I.R.S.P.E., Rome, Italy

Participation in training courses and
congresses
The Laboratory employees participated in the following training
courses and congresses:
–– Annual meeting organized by the European Commission
for Poultry Meat, 29 March 2017, Brussels, Belgium, Associate Professor Jelka Pleadin, PhD
–– Education for the process of food sampling accreditation,
25 April 2017, Split, Lidija Dergestin Bačun, Dipl. Eng.
–– Professional conference “11th Food Safety and Quality
Conference”, Croatian Chamber of Economy, 29 - 31 May
2017, Opatija, Associate Professor Jelka Pleadin, PhD
–– Professional conference “Functional food in Croatia”,
Croatian Chamber of Economy, 6 July 2017, Zagreb, Lidija
Dergestin Bačun, Dipl. Eng.
–– Seminar “Mass Spectrometry Seminar”, Sciex & Hebe, 6
September 2017, Nina Kudumija, PhD
–– Seminar “Science and technology for your everyday
work”, Waters, 14 September 2017, Zagreb, Tina Lešić,
Mag. Eng.
Annual report, 2017
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–– Annual EURL workshop organized by the European Commission for Poultry Meat, 10 - 11 October 2016, Ploiesti,
Romania, Nina Kudumija, PhD
–– Conference “10th International Scientific and Professional
Conference “With Food to Health”, 12 - 13 October 2017,
Osijek, Associate Professor Jelka Pleadin, PhD
–– Congress “9th International Congress Fluor-Bread” – Workshop “How to calculate nutritional value of foods”, 25
October 2017, Opatija, Lidija Dergestin Bačun, Dipl. Eng.
–– Annual EURL workshop organized by the European Commission for Anabolic Substances, Rikilt, 12 - 15 November
2017, Wgeningen, the Netherlands, Ana Vulić, PhD

➜

The following invited lectures were held:
–– T-2 and HT-2 toxins in cereals and cereal-based products
produced in Croatia. “11th Food Safety and Quality Conference”, 29 - 31 May 2017, Opatija, Associate Professor
Jelka Pleadin, PhD
–– Hormones in food of animal origin - Natural occurrence or
abuse? 10th International Scientific and professional conference “With Food to Health”, 12 - 13 October 2017, Osijek,
Associate Professor Jelka Pleadin, PhD

Laboratory employees:
Associate Professor Jelka Pleadin, PhD, Dipl. Eng., Laboratory Manager
Ana Vulić, PhD, Dipl. Eng., Deputy Laboratory Manager
Nina Kudumija, Dipl. Eng., expert associate
Lidija Dergestin Bačun, Dipl. Eng., expert associate
Tina Lešić, Mag. Eng. Biotechnol., expert associate
Višnja Štefan, technical associate
Sandra Birin, technical associate
Department for Veterinary Public Health (Z-I)
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Laboratory for Analysis of
Veterinary Medicinal Products (Z-I-5)
Working in different international and national expert bodies or
committees (Croatian Pharmacopoeia, European Pharmacopoeia,
European Directorate for the Quality of Medicines (EDQM) and
the network of Official Medicines Control Laboratories (OMCL)),
Laboratory experts participate in drafting of various guides, instructions, monographies and other documents.
For over 20 years CVI and the Laboratory representatives have
been members in the national Committee for Veterinary Medicinal
Products of the Ministry of Agriculture and have also participated
in the work of the Committee and that of committees of other ministries. Thusly, a CVI representative from the Laboratory has been
member of the Board and Committee for the introduction of GMO
into the environment and of the technical committee HZN/TO 539,
Chemical Disinfectants and Antiseptics, for about ten years.

Assistant Professor Svjetlana Terzić, PhD, DVM,

Laboratory Manager

e-mail: terzic@veinst.hr

T

he Laboratory for Analysis for Veterinary Medicinal Products
(Laboratory) of the Croatian Veterinary Institute (CVI) conducts quality control and documents assessment related to
Veterinary Medicinal Products (VMPs) in line with the contract
with the Ministry of Agriculture, as well as other tasks related to
these activities.
The most significant part of Laboratory tasks are the tasks of assessing documents, mainly for European approval procedures that
the Republic of Croatia participates in with other European Union
members (EU). Therefore, part of obligations of the Laboratory is
daily communication and cooperation with almost all agencies or
institutes of EU member states.
Laboratory employees are experts and specialists in VMP field,
and have actively participated in several working bodies of the
European Medicines Agency (EMA). In addition to being representatives or deputy representatives of Croatia in the Committee for
Medicinal Products for Veterinary Use (CVMP) and the Coordination Group for Mutual Recognition and Decentralised procedures
- Veterinary (CMDv), they also actively participate in work groups for VMP quality, safety, efficiency, and in the work group for
immunological products and other expert work groups.

The Laboratory experts are involved in expert, scientific and teaching activity through regular undergraduate studies at the Faculty of Science, Biology, extramural lectures at the Faculty of
Veterinary Medicine of the University of Zagreb, and the specialist
study at the Faculty of Pharmacy and Biochemistry.

Laboratory activities in 2017
In the past three years the scope of work and the structure of
demands for the assessment of documents for the approval has
changes as compared to the previous period. Documentation assessment has become the main activity, as no official VMP quality
controls are conducted in Croatia, although amendments to the
VMP Act in 2015 prescribe control of VMPs on the market at least once in five years for each approved VMP. For the purpose of
trade control, the Laboratory has prepared a plan for 2017 and
2018 according to which samples of VMPs on the market would
be analysed after official sampling. Although currently no VMP
quality control is conducted, the Laboratory maintains a quality
system in the field of analytical procedures, internal ones, as well
as accredited ones, and the quality system related to VMP documentation.
Number of demands for documentation assessment on quality,
safety and efficiency of VMPs in national procedures after Croatian accession to the EU is negligible as compared to European
procedures. Thusly, the largest number of procedures refers to the
changes in the course of valid approval, then to Decentralised Procedures (DCP), Mutual Recognition Procedures (MRP), and Repeat Use Procedures (RUP).
According to legislation, administrative changes, changes in quality, safety and efficiency of VMPs take a significant place in the
total number of assessments in European Procedures, such as
Annual report, 2017
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the Worksharing Procedure (WS), Variations Approval (VAR), and
Extension Procedure (EX).
In addition to preparing reports on the assessment of documents
for new VMPs, reports for the extension of VMP approval, and reports on changes, reports have also been prepared in national procedures on the harmonization of documents for already approved
VMPs since 2013. Revision of all the documents in line with the
requirements of the Directive EC 2001/82 is considered to be the
harmonization of documents on VMPs.
In 2017, the main activity of the Laboratory referred to tasks of VMP
documents contents and quality assessment for the purpose of obtaining the first approval for marketing, approval based on harmonized documents, approval extensions or documents variations.

cedure, 26 reports were prepared on VMP documents assessment,
which includes the assessment of the general, analytical, pharmacological and toxicological and clinical part of documents, and
other attachments according to the procedure.
Variations during the approval validity for the nationally approved
VMP were reported during 2017 in all categories (IA, IAIN, IB, II or
as group variations in different combinations).

Figure 2. Type of changes during the validity of VMP approval in the
national procedure in 2017
IA
IAIN
IB
II
Group

Assessment of documents in national
procedures
After Croatian accession to the EU, the number of demands for
VMPs approval in the national procedure has been practically negligible, if national approval revisions and extensions of approval
issued in the national procedure are excluded.
In 2017, 794 demands for preparing the report on VMP documents
were assessed in total in all the approval procedures. However, out
of the total number of demands 69 of them were rejected due to
various reasons, most frequent of which are administrative, incomplete demands that approval holders gave up on, etc. Most of those
demands (50) referred to national procedures.
In view of the duration of documents assessment and approval procedure in 2017, part of assessments was continued from the year
before, part is completed, and part is ongoing (Figure 1)
For the purpose of issuing the new approval and for the purpose
of approval based on harmonized documents in the national pro-

Table 1. Type demands for the assessment of
documents in national procedures
Extension with
harmonization

Extension

Expansion

Variations
(total)

112

28

2

295

7

Figure 1. Completed demands and ongoing demands for national
procedures in 2017
first approval
extension and harm.
extension
approval expansion
variations
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ongoing

6%

61 %
5%

7%

Assessment of documents in
European procedures
Since Croatian accession to the EU, the Laboratory has participated
in the assessment of documents in European procedures when the
Republic of Croatia was a Concerned Member State (CMS), but there
is constant interest of approval holders to have CVI managing some
of European documents assessment procedures, i.e. the Republic of
Croatia would in that case be the Reference Member State (RMS).
In 2017, the Laboratory processed 350 demands for documents
assessment in various European procedures (Table 2).

Type of report
First approval

21 %

In national and in European approval procedures alike, due to the
course and duration of the assessment procedure, part of deman-

Department for Veterinary Public Health (Z-I)

Table 2. Type of demands for the assessment of
documents in European procedures

Figure 4. Type of changes during the validity of VMP approval in European
procedures in 2017

Type of EU procedure
DCP

MRP

RUP

Extension

Expansion

Variations

WS

90

11

23

5

1

126

94

ds was transferred from the previous period, part of documents
assessment was completed, whereas some procedures are still
ongoing. (Fig 3.)

IA
IAIN
IB
II
Group

23 %

37 %

6%
17 %

17 %

Similarly, as in national procedures, most documents assessments
were performed in relation to demands for variations.
Of 94 reported changes in the WS procedure (Worksharing) in
2017, most were type II variations (Figure 5).

Figure 3. Review of VMP documents assessment in European procedures
in 2017
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Fig 5. Structure of variations reported in the WS procedure
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Accreditation and supervision by
external bodies
Three methods are accredited in the Laboratory: determining
the content of amoxicillin by high-performance liquid chromatography (HPLC), enrofloxacin by spectrophotometric method and
benzyl alcohol by gas chromatography (GC).
The number of accredited methods has remained unchanged, but
the quality system according to the Standard is maintained, and it
was also implemented in the unaccredited field, such as VMP documents assessment, which is currently the main activity of the Laboratory. Despite current situation in the Laboratory, we are attempting to maintain the introduced quality system and accreditation as
marketed VMP control system is expected to be established, and
shall include all VMPs on the market at least once in five years.
Apart from the internal audit in 2017, the supervision of the quality
system was not conducted by external bodies.
So far, the Croatian Accreditation Agency conducted five supervisions in the Laboratory (2007, 2010, 2011, 2012 and 2014)
(according to the standard HRN EN ISO/IEC 17025:2007 (ISO/IEC
17025:2005+Cor.1:2006; EN ISO/IEC 17025:2005+AC:2006). The supervision determined that the quality system is implemented, that
it is applied and that Laboratory employees have accepted the obligations according to the demands of the standard. Furthermore,

Benchmarking of European Medicines Agencies (BEMA), Heads
of Medicines Agencies (HMA) body conducted the supervision of
the Competent Body for VMPs (Ministry of Agriculture), but also
the supervision of the CVI quality system in the period from 28 to
30 June 2016. The BEMA report established that the CVI quality
system fulfils BEMA requirements, and that it is maintained according to valid Standards, and is active and systematically improved.
BEMA inspectors (from the United Kingdom, France and Slovenia) have not determined any non-conformities that may refer to
CVI, and simply gave some recommendations specific for the keeping of the quality system documents in the field of VMPs.

New equipment, premises and
experts
Since VMP quality control has ceased, plans have been made related to marketing control that apart from the procurement of new
equipment include also plans for a two-year period and new employees on the tasks of VMP analysis.
After professional training, three DVMs were educated at the Laboratory in 2015, and acquired skills and knowledge specific for
the assessment of VMP documents. According to their expertise,
they are actively involved in all Laboratory activities, including
Annual report, 2017
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also documents assessment for obtaining the approval in European procedures.
The establishment of VMP documents filing system is of special
importance at a certified fling company.

Scientific and research activities
Two PhD students at the Faculty of Veterinary Medicine, after published research, are in the procedure of preparing their doctoral
thesis, whereas three PhD students at the Faculty of Veterinary
Medicine and the Faculty of Science – Chemistry, are still attending lectures.

Education and traveling
In 2017, a Croatian representative participated in several CMDv
meetings, and Laboratory employees also participated in the work
of EMA work groups. Laboratory representatives participated in
2 meetings of the Quality Working Party (QWP), 1 meeting for the
Efficacy Working Party (EWP), and 1 meeting of the Safety Working Party (SWP), and 3 meetings of the Immunological VMPs Working Party (IWP).

Training courses in the field of documents assessment were conducted at EMA and two employees participated in IWP training
course, one in QWP, and two employees attended the education
on the assessment and classification of variations organised by the
Agency for Medicinal Products and Medical Devices of Croatia.
Furthermore, a CVI representative in the European Pharmacopoeia Committee participated in the seat of the Committee in
Strasbourg, and in the work on meetings of the Croatian Pharmacopoeia Committee as its member.

Laboratory employees:
Assistant Professor Svjetlana Terzić, PhD, DVM, Laboratory Manager
Ksenija Šandor, PhD, Dipl. Eng. Chem., postdoctoral researcher, Deputy Manager
Irena Žarković, DVM, assistant
Miroslav Andrišić, DVM, assistant
Eleonora Perak Junaković, Mag. Chem., junior researcher
Anja Vujnović, DVM, expert associate
Department for Veterinary Public Health (Z-I)

Katja Vretenar Špigelski, DVM, expert associate
Dominika Fajdić, DVM, expert associate
Mirta Pehnec, DVM, expert associate
Sonja Sinković, DVM, expert associate
Ana-Marija Bolarić, administrative officer
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Department for
Bacteriology
and Parasitology
(Z-II)

Silvio Špičić, PhD, DVM

Head of the Department
e-mail: spicic@veinst.hr

Z-II-1 Laboratory for Bacterial Zoonoses and
Molecular Diagnostics of Bacterial Diseases
Laboratory conducts diagnostics of brucellosis, leptospirosis, mycobacterium infections, glander, dourine and molecular diagnostics of
bacterial diseases. In its work, it uses modern serological, bacteriological and molecular procedures. It participates in projects with the topic
of zoonoses diagnostic and control. It has the status of the National
Reference Laboratory for brucellosis, tuberculosis, and also for the field of veterinary activity it exclusively conducts diagnostic of glander,
Q fever, ruminant chlamydiose and other bacterial agents of zoonoses.
It conducts national eradication and control programs for Brucellosis
and Tuberculosis. The laboratory has three accredited methods.

Laboratory Manager: Silvio Špičić, PhD, DVM
Z-II-2 Laboratory for General Bacteriology and
Mycology
Laboratory conducts diagnostics of a large number of bacterial diseases - salmonellosis, anthrax, colibacillosis, streptococci and staphylococci infections and others. Apart from that, bacteria sensitivity toward
antimicrobial medicinal products and diagnostics of fungi infections of
animals are also conducted. Serological and bacteriological methods
are used in operations, and molecular procedures are conducted in cooperation with the Laboratory for Bacterial Zoonoses and Molecular
Diagnostics of Bacterial Diseases. It has the status of the National Reference Laboratory for salmonella infections in mammals and antimicrobial resistance. The laboratory has five accredited methods.

The Department for Bacteriology and Parasitology
conducts all the diagnostics of bacterial and
parasitic diseases of animals by isolation and
identification of agents, detecting specific
antibodies for certain agents and by molecular
methods. Apart from that, diagnostic reagents
(Zagreb mastitis test) is prepared at the Department,
as well as microbiological culture media. The
Department for Bacteriology and Parasitology
(abbreviated Z-II) includes five laboratories:

Z-II-3 Laboratory for Mastitis and Raw Milk Quality
Laboratory conducts mastitis diagnostics, determining antimicrobial resistance of mastitis agent and the quality of raw milk. The
laboratory has one accredited method. It uses bacteriological procedures in its work. It has the status of the National Reference
Laboratory for udder health control.

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

Laboratory Manager: Relja Beck, PhD, DVM
Z-II-5 Laboratory for Culture Media Preparation
and Sterilisation
Laboratory conducts the preparation of microbiological cultures,
washing and sterilisation of laboratory dishes and safe removal of
biological waste from CVI laboratories. The laboratory prepares
culture media with integral traceability and quality control, and
is responsible for the media fulfilling the demands of accredited
methods in everything.

Laboratory Manager: Maja Stepanić, DVM

Laboratory Manager: Gordan Kompes, PhD, DVM
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Laboratory for Bacterial Zoonoses
and Molecular Diagnostics of
Bacterial Diseases (Z-II-1)

Silvio Špičić, PhD, DVM,

Laboratory Manager
e-mail: spicic@veinst.hr;
Laboratory: zoonoze@veinst.hr

T

he Laboratory for Bacterial Zoonoses, as one of the diagnostic laboratories of the Croatian Veterinary Institute and its
Branches, is the pivotal laboratory in serological, bacteriological and molecular diagnostics of the most important bacterial
zoonozes (brucellosis, tuberculosis, leptospirosis, coxiellosis) in the
Republic of Croatia. It is also recognized abroad by its professional,
scientific and research activities. In addition to the foregoing diseases, which form the core of our activities, the Laboratory provides
the diagnostics of paratuberculosis, chlamydiosis, glanders and dourine.
The laboratory currently employs 10 persons, of which 4 PhDs,
three in the field of biomedicine and health care (Academician
Željko Cvetnić, Silvio Špičić, PhD and Maja Zdelar-Tuk, PhD) and
in the field of natural sciences (Sanja Duvnjak, PhD), one doctor in
veterinary medicine (Irena Reil, DVM) and five technical associates (Ksenija Perković, Silvija Drašković, Marijana Novosel, Anđela
Krčelić and Filip Radač). The activities of the Laboratory for Bacterial Zoonoses and Molecular Diagnostics of Bacterial Diseases are
conducted on several levels and segments of diagnostics.
Department for Bacteriology and Parasitology (Z-II)

Within the scope of the annual Decree on Measures for Animal
Protection from Infectious and Parasitic Diseases and their Financing, issued by the Ministry of Agriculture, the Laboratory is
in charge of serological and etiological diagnostics of brucellosis
(B. melitensis, B. abortus, B. suis), infectious ram epididymitis (B.
ovis), bovine and porcine tuberculosis, leptospirosis, coxiellosis,
ruminants chlamydiosis and paratuberculosis. In addition to diagnostics of disease from samples of animal origin, the Laboratory also conducts human blood tests, particularly on brucellosis,
Q-fever and leptospirosis. In 2016, the Laboratory conducted the
programs of certification of brucellosis-free and tuberculosis-free
cattle herds and brucellosis-free herds of sheep and goats.
Our scientific and research activities include our participation in the
research program of the Ministry of Science, Education and Sports
and our cooperation with similar laboratories and institutions in
Europe, particularly O.I.E./ FAO Brucellosis Reference Laboratory
and Animal Health Laboratory - Bacterial Zoonoses Unit, ANSES
(France); Brucella Research, Statutory and Exotic Bacterial Diseases, Animal and Plant Health Agency – Weybridge (Great Britain);
Veterinary Research Institute Brno (Czech Republic); Veterinary Institute in Ljubljana (Slovenia); EURL for Bovine TB: Dept. de Sanidad Animal, Facultad de Veterinaria, VISAVET (Spain); Department
of Ruminants Pathology, NRL for Q fever and EURL for Glanders,

Department for Bacteriology and Parasitology (Z-II)

ANSES (France); Veterinary Faculty of Sarajevo; Veterinary Institute Mostar, “Dr. Vaso Butozan” Veterinary Institute of Banja Luka
(Federation of Bosnia and Herzegovina) and others.

Bacteriological diagnostics of infectious
diseases

In 2008, the Laboratory implemented HRN EN ISO/IEC 17025 quality
system and accredited two serological methods for brucellosis diagnostics: Rose-Bengal test (RBT) and enzyme immunoassay (ELISA
– B. abortus). In 2010, the method of bacteriological and molecular
test of samples on bovine tuberculosis agents was accredited. In October 2011, the Laboratory was appointed the Reference Laboratory
for brucellosis and tuberculosis in the field of veterinary services in
Croatia by the Croatian Ministry of Agriculture.

The Laboratory fulfils the requirements for optimum conducting of
bacteriological tests on brucellosis (Brucella melitensis, Brucella
abortus, Brucella suis, Brucella ovis, Brucella canis and others),
tuberculosis (M. avium and M. tuberculosis complex and other
Mycobacterium spp.) as well as leptospirosis. Our laboratories
for bacteriological processing of materials (various organs and
other) and bacteriological processing of pure cultures fulfil by their equipment all guidelines for a laboratory of the 2nd security level.

Laboratory activities in 2017
Serological diagnostics of infectious diseases
In 2017, the Laboratory conducted in total 160,745 serological
tests. There were 146,989 serological tests of animal and human
blood on brucellosis. Most of the tests were samples of bovine,
ovine and caprine blood tested 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 2,982 blood tests on leptospirosis and positive reactions
with at least one of 12 serovars were found in 657 blood samples.
Complement fixation test and enzyme immunoassays (ELISA)
were used to conduct 1,421 Q-fever serological tests, 163 paratuberculosis serological tests and 1,033 ruminant chlamydiosis serological tests.
There were 4,978 tests for serological diagnostics of infectious ram
epididymitis (B. ovis infection) and 23 tests on B. canis infection
in dogs. In total 9 blood samples of horses and other ungulates
were tested on glander, and 1 such sample was subject to dourine
test (Fig. 1).

In 2017, there were in total 868 samples tested on various bacterial causes of diseases. Bacteriological tests on brucellosis were
conducted on 846 samples (B. melitensis, B. abortus, B. suis and
B. ovis, B. canis). In animal samples originating from Croatia, Brucella suis bv. was isolated 16 times and B. melitensis twice. The
Croatian Veterinary Institute experts examined delayed hypersensitivity reactions on tuberculin in 7 cows. In total 11 samples were
tested on tuberculosis (Mycobacterium sp.) and Mycobacterium
spp. was isolated from 3 samples. No samples were delivered for
testing on paratuberculosis, and 9 samples were delivered for testing on leptospirosis. (Fig. 2)
For the control of infectious diseases and sampling for laboratory
tests in 2017, our experts made 11 field visits throughout the territory of the Republic of Croatia.

Figure 2. Number of samples tested by bacteriological methods in 2017
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Figure 1. Share of serological tests on specific diseases in 2017
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Molecular identification and type
determination of bacterial zoonosis agents
Sample testing on brucellosis agents consists of polymerase chain
reaction (PCR) method test: affiliation to Brucella spp. is evidenced by Bruce-ladder multiplex PCR. 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),
RFLP (Restriction Fragment Length Polymorphism) and MLST
(Multi Locus Sequence Typing).
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Testing samples for tuberculosis agents is conducted by use
of various PCR methods, starting from proving the belonging
to a genus, certain zoonotically significant complexes and individual species. Molecular tests on M. avium subsp. paratuberculosis is based on proving insertion sequences IS900. For
identification of specific bacteria species of Mycobacterium
genus, in addition to such methods, also a method of specific hybridisation by means of GenoType MTBC, CM and AS
kits, manufactured by Hain Lifescience (Germany) is used.
Furthermore, final type determination of isolates from M.
tuberculosis complex is done by means of Variable-number
Tandem Repeats of Mycobacterial Interspersed Repetitive
Units (VNTR-MIRU) type determination, based on the number of copies of the repeating units on 23 independent loci
within a genome. By this test, high quality epizootiological
information is obtained, particularly for M. caprae and M. bovis infections.
Molecular identification of Q-fever agent (Coxiella burnetii)
is done by means of two tests by PCR method (TRANS 1/2
and CB 1/2) and by means of commercial Adiavet Cox kit,
ADIAGENE, France. We are also able to conduct the genotyping of the isolated DNA of C. burnetii by MLVA method on
17 loci. Routine tests also include molecular identification of
ruminant chlamydiosis agent – Chlamydia abortus, as well as
identification of Enterococcus (E.) faecalis and E. faecium,
Campylobacter (C.) coli/C. jejuni, VTEC genes of Escherichia
(E.) coli and O26, O45, O55, O91, O103, O104, O111, O113,
O121, O128, O145, O146 and O157 gene, Yersinia enterocolitica and Staphylococcus aureus (MRSA), Bartonella sp.,
Burkholderia sp. and other.
Molecular identification of leptospirosis agent (Leptospira
sp.) is done by means of commercial Adiavet Lepto kit, ADIAGENE, France and by PCR method.
In 2017, 5,989 molecular tests were conducted. For brucellosis (Brucella sp.) 465, for tuberculosis (Mycobacterium
sp.) 159, for coxiellosis (Coxiella burnetii) 1,348, for ovine
chlamydiosis (Chlamydia abortus) 1,330, for Enteroccocus

Department for Bacteriology and Parasitology (Z-II)

Figure 3. Number of molecular tests in 2017
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sp. 263, for Campylobacter sp. 821, for various genes of VTEC E. coli in
total 482 tests, for Bartonella sp. 884 and for other agents of bacterial diseases 237 tests (Figure 3).

Development of new diagnostic methods
or SOPs in the Laboratory in 2017
➜

Molecular test for the presence of DNA of the agent from the Chlamidiaceae family, real-time PCR (Laroucau et al., 2009)

➜

Molecular test for the presence of DNA of Clostridium piliforme (Borchers et al., 2006)

➜

Molecular test for the presence of DNA of bacteria from Mycobacterium tuberculosis complex (MTBC) (EURL protocol)

➜

Genotyping of strains of Chlamydia abortus by use of MLVA method
(Laroucau et al., 2009)

➜

Molecular test for the presence of DNA of the agent Burhkolderia pseudomallei, real-time PCR (Tomaso et al., 2006)

Department for Bacteriology and Parasitology (Z-II)

➜

Molecular test for the presence of DNA of the agent Burhkolderia mallei, real-time PCR (Thibault et al., 2004)

➜

Molecular test for the presence of DNA of the agent of pathogenic Leptospira sp. (Hernandez-Rodriguez et al., 2014)

➜

Molecular test for the presence of DNA of the agent of pathogenic Leptospira sp., real-time PCR (Ferreira et al., 2014)

Participation in laboratory
proficiency tests in 2017
The Laboratory participates in an inter-laboratory testing (“Proficiency Ring Trial”) organized since 2005 by O.I.E./ FAO/ EU CRL
Brucellosis Reference Laboratory, ANSES, Maisons-Alfort Cedex,
France. In July 2016, CRL organised an inter-laboratory serological testing of bovine serum samples, in which the Laboratory had
excellent results. The 9th annual workshop of the European National Reference Laboratories for brucellosis was held from 28 to 29
September 2016 in Paris, France.

Inter-laboratory tests for serological and molecular diagnostic of
glanders and melioidosis were organised by the EU Reference Laboratory for Equine Diseases, Department for Bacterial Zoonosis,
Laboratory for Glanders, ANSES, Maisons-Alfort, France. In addition, the laboratory participated in the work of the annual workshop of national reference laboratories for glanders held in Paris
on 28 June 2017.

Accredited methods
The Laboratory has accredited methods in the field of serological, bacteriological and molecular diagnostics. All Laboratory employees participated in direct performance of one or several accredited methods in the Laboratory.

Training of diagnostic laboratory
experts from Croatian Veterinary
Institute branches

In December 2017, the European Union Reference Laboratory for
Bovine Tuberculosis, VISAVET, Health Surveillance Centre, Complutense University of Madrid, Spain, conducted the inter-laboratory sample testing on tuberculosis agents (“Direct extraction and
microbiological culture”). The results of testing are expected in
2018. In the identical testing conducted in 2016/2017, with results
presented in 2017, our Laboratory achieved satisfactory results.
The annual workshop of national reference laboratories was held
from 23 to 24 November 2017.

Since 2009, the Laboratory has been participating in the introduction of serological diagnostics of brucellosis by Rose-Bengal test
in the diagnostic laboratories of the Croatian Veterinary Institute branches. Theoretical and practical training was conducted,
including the assessment of knowledge. In 2010, the first interlaboratory tests were conducted as well. In 2017, the Laboratory
organized the inter-laboratory testing for all official diagnostic
laboratories.

In the spring of 2017, inter-laboratory testing of serum by the method of microscopic agglutination organised by the NRL for leptospirosis of the Veterinary Institute of Zagreb was successfully
conducted.

Participation in congresses and
education of Laboratory experts

In December 2017, the Laboratory participated in inter-laboratory
testing for Coxiellu burnetii by use of PCR method, organised by
the National and OIE reference laboratory for animal Q fever, ANSES, Sophia-Antipolis, France. Also, organised by the same laboratory in spring, samples were delivered for inter-laboratory testing
for Q-fever for serological ELISA method in which we participated
successfully.

–– EU Brucella 2017 - 1st Training Session: Complement Fixation Test, EU Reference Laboratory for Brucellosis, Maisons-Alfort, France, 18-19 May 2017
–– European Union Reference Laboratory for Bovine Tuberculosis Workshop - Madrid, Spain 23-24 November 2017
➜ Maja Zdelar-Tuk:

➜

Silvio Špičić:

–– 10th Workshop of the European Union Brucellosis National Reference Laboratories Maisons-Alfort, France, 28-29
September 2017
–– 4th European Meeting on Animal Chlamidiosis, Zagreb,
Croatia, 13-15 September 2017
➜ Sanja Duvnjak:
–– 9th Workshop of the EURL for equine diseases, MaisonsAlfort, Paris, France - 28 June 2017
–– 4th European Meeting on Animal Chlamidiosis, Zagreb,
Croatia, 13-15 September 2017
–– Day of cutting edge technology, newest solutions for next
generation sequencing and leading bioinformatics tools,
Zagreb, Croatia, 7 November 2017
➜ Irena Reil:
–– BfR – Academy Training STEM 2017, Berlin, Germany; 6–7
February 2017
➜ Željko Pavlinec
–– NGS in a diagnostic setting, Ljubljana, Slovenia; 25–27
September 2017
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Laboratory employees:
Academician Željko Cvetnić, DVM
Silvio Špičić, PhD, DVM, Laboratory Manager
Maja Zdelar-Tuk, PhD, DVM, senior assistant
Sanja Duvnjak, PhD, M. Biol. Mol., senior assistant
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Irena Reil, DVM, expert associate
Željko Pavlinec, Mag. Biol. Mol., expert associate
Ksenija Perković, technical associate
Silvija Drašković, technical associate

Marijana Novosel, technical associate
Anđela Krčelić, technical associate
Filip Radač, technical associate
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Laboratory for General
Bacteriology and Mycology (Z-II-2)
dedicated to determination of bacterial resistance to antimicrobial products. Based on the EU Commission Decisions 2013/652/EU
and 2003/99/EC, the Laboratory determines susceptibility of zoonotic (Salmonella spp., Campylobacter coli/jejuni) and commensal
(indicator) bacteria (Escherichia coli, Enterococcus faecalis/faecium), isolated from food and animals.
Considering the issue and the spreading of bacterial resistance to
antimicrobial products, particularly beta-lactams, in coordination
with the Ministry of Agriculture, Veterinary and Food Safety Directorate, the Laboratory conducts the program of isolation of ESBL, AmpC- and/or carbapenemase-producing Escherichia coli from
bovine, porcine and broiler caecum and meat samples according
to the European Commission Directive 2003/99/EC.

Laboratory activities in 2017
Bacteriological tests
Gordan Kompes, PhD, DVM,

Laboratory Manager
e-mail: kompes@veinst.hr

D

iagnostic 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 many bacterial diseases listed by the International Epizooty Office (OIE), (anthrax,
bovine genital campylobacteriosis, trichomoniasis, haemorrhagic
septicemia, porcine atrophic rhinitis, tularaemia, Salmonella infections, etc.) the diagnostics of which is completely harmonized with
the recommendations of the World Organisation for Animal Health
and other international standards.
In addition, diagnostics of other significant bacterial diseases is
also conducted, such as pasteurellosis, colibacillosis, streptococci
and staphylococci infections, gaseous oedema and enterotoxemia,
listeriosis, erysipelas, isolation of methicillin-resistant Staphylococcus aureus (MRSA) strains and other significant bacterial infections of animals, as well as fungi infections including dermatophytes.
The Laboratory is also the National Reference Laboratory (NRL)
for antimicrobial resistance. Accordingly, most of its activities are

The susceptibility to antimicrobial agents is regularly tested for
isolated bacterial agents, by disc diffusion method (antibiogram).
In 2017, susceptibility of 910 bacterial strains was determined by
disc diffusion procedure.

Table 1. Bacteriological tests in the Laboratory
for General Bacteriology and Mycology
Method
General bacteriological test
General mycological test /dermatophyte
Laboratory diagnostics of anthrax
Genital campylobacteriosis

Analysed

Positive

2 204

1 089

190

42

71

0

552

0

0

0

Isolation of Salmonella spp.
from organs and faeces

825

55

Isolation of heat-tolerant
Campylobacter spp

725

344

Isolation of Listeria spp.

583

40

55

55

Bacteria count (CFU)

453

320

Isolation of anaerobic bacteria

163

118

Isolation of ESBL- and/or
AmpC-producing E. coli

974

27

Isolation of carbapenemase-producing E. coli

974

0

7 769

2 337

Trichomoniasis

Serotyping of Salmonella spp.

Total
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(10.75 %), and all of them tested for susceptibility to antimicrobial
products by the microdilution method.

Monitoring the resistance of heat-tolerant
campylobacters (C. jejuni, C. coli) isolated from
bovine and porcine caecum to antimicrobial
products
The monitoring program started in March 2017 and is conducted by sampling of bovine and porcine caecum on the slaughtering line, from which heat-tolerant campylobacters are isolated.
In 2017, there were in total 358 bovine caecum samples and 372
porcine caecum samples analysed. Heat-tolerant campylobacters
were isolated from 127 bovine caecum samples (35.47 %) and 216
porcine caecum samples (58.06 %). Susceptibility of the bacteria
to antimicrobial products was tested by use of the microdilution
method on 148 heat-tolerant campylobacter isolates.
In total 844 isolates originating from caecum and swabs of bovine
and porcine carcasses (Salmonella spp., heat-tolerant campylobacter, ESBL and/or AmpC-producing E. coli, E. coli, Enterococcus faecalis/faecium) were tested in 2017, by use of microdilution procedure

Serological and molecular tests
Although enzyme immunoassays were used in the previous years
for serological diagnostics of mycoplasmal swine pneumonia, pleuropneumonia in pigs and determination of antibodies for Lawsonia intracellularis (cause of swine ileitis), there were no orders for
such serological tests in 2017. These tests assist the staff on pig
farms in discovering the period when the infection starts and in
undertaking timely immunoprophylaxis and methaphylaxis for reduction of commercial damages.
At customers’ orders, laboratory tests of the effect of disinfectants
on bacterial strains are also conducted.
In cooperation with the Laboratory for Bacterial Zoonozes and
Molecular Diagnostics of Bacterial Diseases, molecular methods
(PCR) are used for diagnostics of specific diseases (Bacillus
anthracis, methicillin-resistant Staphylococcus aureus strains,
Campylobacter jejuni/coli, Enterococcus faecalis/faecium, etc.

VMP (veterinary medicinal products) testing
The Laboratory conducts VMP sterility tests, as well as composition tests of probiotics and live bacterial vaccines.
In 2017, there were no applications for such tests.

Monitoring the resistance of Salmonella spp. in
cattle and swine to antimicrobial products
The monitoring program started in April 2017 and is conducted by
sampling of bovine and porcine caecum on the slaughtering line
and isolating Salmonella spp. out of its contents. In 2017, there
were in total 358 bovine caecum samples and 372 porcine caecum
samples analysed. Salmonella spp. bacteria were isolated from 15
bovine caecum samples (4.2 %) and 40 porcine caecum samples
Department for Bacteriology and Parasitology (Z-II)

Program of monitoring the prevalence and
resistance to antimicrobial products of E. coli, E.
faecium and E. faecalis originating from bovine
and porcine caecum
The monitoring program started in April 2017 and is conducted by
sampling of bovine and porcine caecum on the slaughtering line
and isolating E. coli, E. faecalis and E. faecium out of its contents.
In 2017, the minimum inhibitory concentration (MIC) for 88 isolates of E. faecalis and E. faecium (12 antimicrobial products) and
173 isolates of E. coli (14 antimicrobial products) was determined.

Program of monitoring the prevalence and
resistance to antimicrobial products of ESBL-,
AmpC- and/or carbapenemase-producing
E. coli originating from bovine and porcine
caecum samples
The monitoring program started in March 2017 and is conducted
by sampling of bovine and porcine caecum on the slaughtering
line.
In 2017, in total 974 samples of bovine caecum and porcine caecum samples were tested on presence of ESBL-, AmpC- and/or
carbapenemase-producing E. coli. ESBL- and/or AmpC-producing
E. coli was isolated from 274 (28.13 %) samples in total. In 133
isolates, the microdilution method was used to determine their
susceptibility to 24 antimicrobial products.
The sampling program of the food of anima origin for official controls of microbiological criteria in food, control of additives in
food, maximum permitted amount of specific food contaminates
and control of resistance of zoonotic and commensal bacteria to
antimicrobial agents on the level of processing and marketing in
Croatia for 2017
In 2017, in total 255 samples of bovine and porcine meat samples
were tested on presence of ESBL-, AmpC- and/or carbapenemase-producing E. coli. ESBL- and/or AmpC-producing E. coli was
isolated from 13 (5.1 %) samples in total. The microdilution met-
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hod was used on isolates to determine their susceptibility to 24
antimicrobial products.

Participation in inter-laboratory
comparative tests
The Laboratory participates in inter-laboratory tests for isolation
of salmonella, serotyping of salmonella, determination of bacteria
susceptibility by disc diffusion method and micro-dilution method. The Laboratory is included in the inter-laboratory comparative tests with AHVLA, Weybridge, Great Britain, as well as EURL
Salmonella, Bilthoven, the Netherlands and EURL Antimicrobial
Resistance, Lyngby, Denmark.
In all inter-laboratory tests in 2017, the Laboratory made excellent
results.

Accreditation
The Laboratory for General Bacteriology and Mycology has six
methods accredited under the 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

➜

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

Laboratory employees:
Gordan Kompes, PhD, DVM,
Laboratory Manager
Antonela Marijan, DVM
Branka Kostenjak, technical associate
Janko Capak, technical associate
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Laboratory for Mastitis and Raw
Milk Quality (Z-II-3)
Laboratory activities in 2017
The most frequently isolated agents from udder secretion in cows
were S. aureus and Streptococcus uberis. The most frequent
agents in goats and sheep were S. aureus and coagulase-negative
staphylococcus.
Incidence of contagious mastitis agents (S. aureus) was similar as
in the previous years and shows certain deficiencies in the milking
hygiene.

Susceptibility of isolated agents to antimicrobial
agents

Assistant Professor Miroslav Benić, PhD, DVM,

Laboratory Manager
e-mail: benic@veinst.hr

The isolated mastitis agents were subject to susceptibility test to
13 antimicrobial substances in form of intra-mammary mastitis
therapy, namely: penicillin, cloxacillin, streptomycin, tetracycline, canamicine, cefoperazone, ampicillin, lincomycin, neomycin,
amoxicillin with clavulanic acid as well as novobiocin, enrofloxacin and potentiated sulphonamides.

Table 1. NUMBER AND TYPE OF SAMPLES TESTED IN 2017
BY MONTHS
The Laboratory for Mastitis and Raw Milk Quality provides the
following services to its customers:

UDDER SECRETION
MONTH
COWS

GOATS/
SHEEP

NUMBER OF SOMATIC CELLS
COWS

GOATS/
SHEEP

TOTAL NUMBER OF
MICROORGANISMS
COWS

GOATS/
SHEEP

➜

laboratory and field diagnostics of mastitis;

➜

control of functionality of milking equipment;

January

33 (18)

45 (4)

28 (3)

➜

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

February

64 (38)

46 (4)

39 (6)

March

91 (13)

6 (0) 146 (15)

➜

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

April

7 (4)

24 (1)

22 (4)

testing the susceptibility of mastitis agents to antimicrobial
products;

92 (8)

59 (14)

1 (1)

➜

64 (8)

78 (5)

37 (12)

1 (0)

18 (10) 154 (19)

80 (8)

37 (8)

1 (0)

May
June

➜

testing of chemical composition of raw milk;

July

➜

testing of hygienic quality of raw milk.

August

Apart from listed professional activities, the Laboratory is also involved in the implementation of scientific and research activities
related to the mammary gland health and milk quality.
Implementation of udder health control measures is performed in
line with the Ordinance on control of raw milk intended for human
consumption (Official Journal NN 84/2016).
Department for Bacteriology and Parasitology (Z-II)

September
October
November
December
Total

22 (13) 150 (16)
11 (4)
6 (5)

1 (0)

44 (9)

1 (0)

68 (4)

1 (1)

34 (8)

1 (1)

12 (3)

66 (3)

2 (0)

40 (4)

1 (0)

9 (6) 138 (19)

93 (0)

11 (9)
15 (7)

32 (2)

38 (4)

10 (10) 137 (21)
297 (137) 524 (65) 913 (77)

31 (3)
1 (0)

20 (1)

5 (1) 423 (74)

6 (2)
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Table 2. DETAILED PRESENTATION OF AGENTS ISOLATED
FROM UDDER SECRETION OF COWS
Agent

Table 3. DETAILED PRESENTATION OF AGENTS ISOLATED
FROM GOAT AND SHEEP UDDER SECRETION

Number of isolates

Agent

BROJ IZOLATa

Arcanobacterium pyogenes

1

Corynebacterium spp.

2

Bacillus cereus

1

Enterobacter spp.

1

Bacillus spp.

2

Escherichia coli

2

Corynebacterium spp.

3

Klebsiella spp.

1

Enterobacter spp.

4

Pseudomonas spp.

1

Enterococcus sp.

7

Proteus spp.

Escherichia coli

6

Escherichia coli - ß hemolytic

2

Klebsiella spp.

3

Pasteurella multocida

1

Pasteurella spp.

2

Pathogenic yeasts-mastitis agents

8

Proteus spp.

1

Pseudomonas spp.

4

Serratia spp.

1

Staphylococcus aureus

1

Staphylococcus aureus

29

Staphylococcus spp. (CNS)

21

Streptococcus spp.

5

Streptococcus uberis

2

milk producers placing their milk or dairy products on the market
provided they were out of the control system of the Central Milk
Control Laboratory in Križevci.

24

Staphylococcus spp.

3

Staphylococcus spp. (CNS)

24

Streptococcus agalactiae

5

Streptococcus dysgalactiae

5

Streptococcus spp.

5

Streptococcus uberis

31

Same as in the previous years, the most efficacious active substances in vitro are found to be amoxicillin with clavulanic acid and
cefoperazone, notwithstanding the agent. In the agents isolated in
2017, the trend continued and the foregoing antimicrobial substances continued to be the most efficacious.

Production
In 2017, 20 batches i.e. 400L of Zagreb mastitis reagent were produced.

Participation in inter-laboratory
comparative tests
The Laboratory participates in the inter-laboratory test organised
and conducted by the Animal Health and Veterinary Laboratory
Agency, EURL, Weybridge, Great Britain. Testing is done twice a
year (in April and September) on three samples each time.

Raw milk
Pursuant to the Ordinance on control of raw milk intended for
human consumption (Official Journal NN 84/2016) in 2017, enumeration of somatic cells and microorganisms was mandatory for

Table 4. NUMBER OF RAW MILK TESTS
Number
of tests

Number of samples
out of permitted
criteria*

Enumeration of somatic cells

913

77 (8,4%)

Determination of total number
of microorganisms in raw milk

423

74 (17,4)

Test method

*Number of somatic cells >500.000/ml-1; Number of microorganisms >100.000/ml-1
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Table 5. 5 EXPECTED AND ACTUAL RESULTS OF INTER-LABORATORY TESTS IN 2017

September

April

Month

Sample
number

Expected result

Actual result

1

Trueperella pyogenes

Trueperella pyogenes

2

Klebsiella pneumoniae

Klebsiella pneumoniae

3

Corynebacterium bovis

Corynebacterium sp

1

Enterococcus faecalis

Enterococcus sp.

2

Pseudomonas aeruginosa Pseudomonas aeruginosa
Staphylococcus
chromogenes

Staphylococcus
sp (CNS)

Accreditation
The Laboratory for Mastitis and Raw Milk Quality was accredited for
the first time in 2008 (Isolation of mastitis agent from udder secretion method). After the successful audit by the Croatian Accreditation
Agency in October 2008, the Laboratory obtained their official certificate of accreditation in 2009 and has been officially testing udder
secretion samples by the use of the method accredited according
ISO 17025. The most recent audit was conducted in late 2014.
The Laboratory for Mastitis and Raw Milk Quality is designated
the National Reference Laboratory for Udder Health Control by the
Veterinary and Food Safety Directorate.

Personnel education and
participation in congresses
➜

Assistant Professor Miroslav Benić, PhD:

–– Actively participated in OIE work on the seminar Regional
Seminar for OIE National Focal Points for Veterinary Laboratories “Towards a culture of safety and quality” Kranj,
Slovenia, 27-29 June 2017

Laboratory employees:
Assistant Professor Miroslav Benić, PhD,
DVM, Laboratory Manager
Luka Cvetnić, DVM
† Mladen Slović, technical associate
Janko Capak, technical associate
Department for Bacteriology and Parasitology (Z-II)
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Laboratory for Parasitology
(Z-II-4)
Molecular methods are also used for identification of species and
gene groups of protozoa Cryptosporidium spp. and flagellate Giardia duodenalis and particularly in the diagnostics of protozoic
invasions (e.g. Toxoplasma gondii, Neospora caninum, Besnoitia
besnoiti). Serological methods are used in detection of protozoa T.
gondii and Babesia gibsoni, as well as for detection of antibodies
on B. burgdorferi, Anaplasma sp. and Ehrlichia sp.
The Laboratory conducts species determination of ticks and other
ectoparasites such as flees, lice and animal lice. Determination of
Culicoides (biting midges) as Blue Tongue virus vector is particularly significant, with very complex differentiation and specific
knowledge required. Genotyping by polymerase chain reaction
and sequencing was introduced because the species could not be
differentiated based on their morphological features.

Laboratory activities in 2017
Relja Beck, PhD, DVM,

Laboratory Manager
e-mail: beck@veinst.hr

T

he Laboratory for Parasitology conducts the research and
diagnostics of all significant parasitic diseases in domestic
animals and wild game, pets, laboratory animals and poultry.

In 2017, almost 7,918 tests were done on 5,039 samples. Tests of
dog (2,569), cat (547), poultry (142), cows (435) faeces were most
prevalent, and then various domestic animals and wild game organs. There were 510 muscle tests performed on the presence of
Trichinella spp. larvae. Also, 115 fish were delivered for detection
of presence of anisakidae.
Coprological tests of pets, as in previous years, mostly detected
flagellate cysts Giardia duodenalis, then coccidia oocysts Cryptosporydium canis and Cystoisospora canis, nematode eggs Trichuris vulpis and Toxocara spp. For the first time so far, French
heartworm larvae Angiostongylus vasorum were detected (Figure
1). Also, 710 molecular tests of dog blood were done.

Determination of parasite development stages and their adult
forms from organs, tissue, blood and faeces is done by the use of
standard parasitological methods based on morphometric properties of parasites.
One of the most important activities is detection of food-borne
parasites and their development stages (Trichinella sp., Anisakis
sp., Toxoplasma gondii, Echinococcus sp., Taenia sp., Giardia duodenalis and Cryptosporidium sp.). Standard parasitological and
molecular methods are used for identification of Trichinella spp.,
Anisakis spp. as well as species and genotypes of small tapeworms
Echinococcus granulossus, E. multilocularis and large tapeworms
Taenia spp. and their development stages.
Laboratory activities also include the detection of ectoparasites
and molecular detection of disease agents they can carry, such as
Anaplasma phagocytophilum, A. platys, Anaplasma sp., Ehrlichia
sp., Babesia sp., Theileria sp. Hepatozoon canis, Borrelia burgdorferi s.l., Leishmania sp., Dirofilaria immitis, D. repens, Bartonella
sp., Rickettsia sp. and Mycoplasma sp.

Fig. 1.
French heartworm larvae A. vassorum in dog faeces
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Within the scope of brown bear population research in Croatia, 58
various organs of animals were examined in cooperation with the
Biology Department, Faculty of Veterinary Medicine, University of
Zagreb. The prevalent was the finding of fluke Dicrocoelium dendriticum and nematode Baylisascaris transfuga.
The Laboratory for Parasitology conducts measures under the Decree on animal protection measures from infectious and parasitic
diseases. Trichinella britovi was detected in seven foxes in the
territory of Vojnić, Ogulin, Karlovac, Duga Resa, Gospić, Delnice
and Sisak, and in two foxes from the territory of Našice T. spiralis
was detected. Overall frequency amounted to 6% (9/152). Also, 7
bovine muscle samples were tested on presence of larval stages
of Taenia saginata tapeworm but Cysticercus bovis was not confirmed in any sample. Out of foodborne parasites that are detected
according to the Decree, in delivered liver samples with doubt of
cystic echinococcosis with protoscolex, these were detected in all
11 porcine samples (Figures 2 and 3).
Within the scope of the Decree, the Program of entomological research of Colicoides family as Blue Tongue virus vector, was con-

ducted in Croatia in 2017. Trap lamps were installed in 20 counties,
and insect samples were collected once a month, from March to
December. In the monitoring, 198 insect samples were collected
and analysed. In all research locations Blue Tongue disease virus
vectors were detected, in total 45,204 vectors, and other types of
Culicoides spp., in total 2,375 insects. Morphological identification
of Culicoides identified the vectors of C. obsoletus complex, C.
pulicaris complex: C. pulicaris, C. punctatus, C. newsteadi and C.
lupicaris, C. nubeculosus complex: C. nubeculosus and C. riethi
and other species of Culicoides which are not vectors. As it is impossible to differ the species within C. obsloetus complex and due
to morphological similarity of various species, 200 individual samples were analysed by polymerase chain reaction and sequencing
the species in order to detect the species present in the Republic
of Croatia. Presence of 20 known types and 4 new types with 87%
to 94% similarity to available sequences in NCBI gene base were
detected. By sequencing vectors of C. obsloetus complex, we detected species C. obsoletus and C. scoticus. By sequencing vectors
of C. pulicaris complex we detected the following species: C. pulicaris, C. punctatus, C. newsteadi i C. lupicaris, Sequencing vectors
of C. nubeculosus complex we detected species C. nubeculosus
and C. riethi. Sequencing other types of Culicoides we detected
species: C. flavipulicaris, C. fagineus, C. longipennis, C. circumscriptus, C. fascipennis, C. achrayi, C. parroti, C. salinarius, C.
griseidorsum, C. festivipennis, C. brunnicans, C. furcillatus, 2 Culi-

Fig. 2.
Protoscoleces from hydatid cyst (pig liver)

Fig. 4.
Dirofilaria repens nematodes from dog subcutaneous tissue

Fig. 3.
Protoscoleces from hydatid cyst (pig liver)
Department for Bacteriology and Parasitology (Z-II)

Fig. 5.
Mosquito, female C. obsoletus complex

Department for Bacteriology and Parasitology (Z-II)

coides are similar 89% to C. fagineus, 1 Culicoides is similar 87% to
C. arakawae, 1 Culicoides is similar 94% to C. fascipennis, and another new species of Culicoides sp. was detected. (Figures 5, 6, 7).

Within the scope of bovine abortion agent monitoring, in 44/927
Neospora caninum was detected by the use of polymerase chain
reaction, while T. gondii was detected in 7/68 goats and 7/76 sheep.
Within the scope of the project GENOTICKTRECK about 500 DNA
were isolated and 7000 PCRs and about 2000 sequencings were
done in 2017.

Fig. 6.
Equipment for mosquito collection

Fig. 9.
Pulex irritans, human flee from a goat

Fig. 10.
Pulex irritans, human flee from a goat
Fig. 7.
Equipment for mosquito collection

Fig. 8.

Fig. 11.

Flee on fox hair

Horse tapeworm egg Anoplocephala perfoliata
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In addition to the diagnostic
and research activities, the
Laboratory provides training
courses within the scope of
parasitological academy for
employees of Bayer company from Poland, Slovakia,
Czech Republic, and Latvia
about parasites and vectorborne parasites in pets. The
workshop, lasting three
days, was attended by 6 attendants (Figure 12):

Bayer employees attending the course

Fig. 12.

Accreditation
The laboratory has one accredited method: “Artificial digestion
of group samples with the use of magnetic mixer for detection of
Trichinella larvae”. In 2017, the Laboratory participated in interlaboratory tests and achieved excellent results, as in the Independent Internal Assessment.

Education and traveling
➜

Relja Beck, PhD

–– VectorNet project meeting, 16 - 18 February 2017 Antwerp,
Belgium Final Conference on Neglected Vectors and Vector-Borne Diseases (EurNegVec): with MC and WG Meeting of the COST Action TD1303, 11 - 13 September 2017,
Crete, Greece
–– VectorNet meeting and lecture, Annual General Meeting,
21 - 22 February 2017, Antwerp, Belgium
➜ Renata Brezak, PhD, Daria Jurković, DVM

The Laboratory employees take part in the common research activities with scientific institutions from the Netherlands, France,
Switzerland and Austria.
In cooperation with the French Agency for Food, Environmental
and Occupational Health & Safety (ANSES) and the National Institute for Public Health and the Environment (RIVM), research is
continued of the incidence and genotyping of tick-borne agents in
animal reservoirs and ticks.
In cooperation with the Institute of Parasitology in Zurich, research of the vector capacity of invasive mosquito species were
conducted for maintenance of invasions of nematodes Dirofilaria
repens and D. immitis.

Projects
➜

Project of the Croatian Science Foundation “Multilocus sequence genotyping of tick borne pathogens: covering the gap
between animals, ticks and humans”, abbreviation “GENOTICKTRECK” - Project Manager Relja Beck, PhD (until 1 September 2017), associates Renata Brezak, PhD, Sanja Bosnić,
PhD, Daria Jurković, DVM.

➜

Project of the Croatian Food Agency: Molecular research of
zoonotic potential of protozoones from Cryptosporidium spp.
in commercial shellfish farming in the Republic of Croatia Project Manager Relja Beck, PhD.

➜

COST action TD1303: “EurNegVec- European Network for Neglected Vectors and Vector- Borne Infections” - Relja Beck, PhD
(Management Committee Member, until 1 November 2017).

➜

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

➜

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

➜

COST Action CA16230- Combatting anthelmintic resistance
in ruminants (COMBAR) Relja Beck, PhD (Management Committee Member).

–– 2nd Trichinellosis Workshop, organized by NRL, 26 January
2016, Branch Veterinary Institute Vinkovci.
➜

Daria Jurković, DVM
–– “V Parasitology Summer Course”, Residency Course on
Arthropod vectors and transmitted pathogens in Mediterranean area, 7 - 15 July 2017, Basilicata, Italy

Scientific and research activities
The Laboratory for Parasitology has focused its research on identification of ectoparasites and their role in the transmission of
diseases with special emphasis on research of ticks and animal
reservoirs and parasitic disease agents. Part of the research refers
to food-borne parasites with the aim of genotyping of echinococci,
trichinella and protozoa.

Department for Bacteriology and Parasitology (Z-II)
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Other
➜

Relja Beck, PhD:
–– Different approaches to parasite control: how to choose
the best? 12th Consultations for cow farmers in the Republic of Croatia, invited lecture organised by the Croatian
Agricultural Agency, 25 and 26 January 2017, Sisak
–– he held 15 invited lectures organised by Bayer in Slovakia,
Czech Republic, Romania, Bulgaria about diseases borne
by pet vectors and caecal parasites.
–– General Manager of the Zagreb Branch of the Croatian Veterinary Chamber
–– Organization Board, Veterinary Days 2017, Opatija
–– Croatian Science Foundation, Project Reviewer

Oliver Stevanović, DVM from the Veterinary Institute “Dr. Vaso Butozan”, Banja Luka, Bosnia and Herzegovina stayed at the Labora-

Laboratory employees:
Relja Beck, PhD, DVM, scientific advisor, Laboratory Manager
Sanja Bosnić, PhD, DVM, scientific associate
Renata Brezak, PhD, DVM, expert associate

tory for professional training from 6 to 13 February 2017. He was
educated in morphological identification of insects of Culicoides
genus, biological vectors of the Blue Tongue disease virus and entomological research.
Muhamed Gladan, MSc., DVM and Jasmin Dizdarević, DVM from
the Institute for Health and Food Safety, Zenica, Bosnia and Herzegovina, attended on 24 and 25 May 2017 the education on parasitological tests and identification of parasites and their development
stages.
Mafalda Dordio from the Veterinary Medicine College, University
of Lisbon stayed at the Laboratory from 5 to 17 July where she
finished the research of dog vector diseases within the scope of
the final doctoral dissertation.

Daria Jurković, DVM, PhD programme student – assistant
Kristina Skrblin, technical associate
Marija Stublić, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (Z-II-5)
media are used for bacteriological and mycological tests on samples delivered for analyses. Apart from the preparation of culture
media and solutions, the main activity of the Laboratory is washing and sterilisation of laboratory dishes, and dishes of the entire
Institute. As for other activities, the Laboratory is also in charge
of decontamination of microbiological waste and the provisional
storage and disposal of all types of waste generated in the Institute
laboratories and offices.

Laboratory activities in 2017
The main activity of the Laboratory is the preparation of quality
microbiological culture media for analyses of the Institute’s microbiological laboratories. In the last ten years the operations have
not changed much, and the Laboratory still follows and harmonizes its work with Institute’s laboratories accredited according to
the HRN EN ISO/IEC 17025 standard.
Maja Stepanić, DVM,

Laboratory Manager
e-mail: stepanic@veinst.hr

T

he Laboratory for Culture Media Preparation and Sterilisation is the support laboratory for most other laboratories of
the Croatian Veterinary Institute. Depending on the needs
of accredited microbiological laboratories, on their demand, this
Laboratory prepares fresh culture media from dehydrated ingredients of verified manufacturers. After compulsory quality control,

Department for Bacteriology and Parasitology (Z-II)

The Laboratory uses ingredients for the preparation of approximately 130 different types of culture media (agars and broths).
Sterility and fertility of each LOT made of culture media is controlled before their use using reference strains of microorganisms
(mostly from the ATCC collection). All records and documents are
maintained as set out in the standard, ensuring traceability. The
equipment is duly serviced and calibrated and the operations are
conducted in compliance with guidelines and procedures.
The laboratory washing room is in charge of washing laboratory
utensils and dishes of most Institute’s laboratories. After drying,
packing and sterilisation (in autoclaves or by dry sterilisation),
marked dishes are returned to laboratories for reuse. Contaminated and potentially contaminated utensils and dishes are decon-

Department for Bacteriology and Parasitology (Z-II)

taminated by sterilization in a special autoclave before washing.
All types of generated waste of the Institute is disposed according
to applicable laws and regulations based on the contract with the
authorized company.
The Laboratory is in charge of ordering, packing and sending of
sterile blood test tubes, used by veterinary organisations, clinics or
farms for blood sampling for diagnostic tests as set out in the Order on measures of animal protection from infectious and parasitic
diseases as applicable for the current year. In 2017, almost 800,000
test tubes were sent.

Equipment
The Laboratory is fully equipped with all necessary devices for
the preparation of culture media and washing and sterilisation of
utensils. Media are made “manually” or automatically. For automatic media preparation a special autoclave is used (Masterclave
09, AES), in combination with automated Petri dish filling systems
(APS One, AES). For automatic filling of test tubes peristaltic
pumps are used (PM05, AES and Dose It, Integra). Sterile work is
done in a special room or in the laminar flow cabinet Flow active
VE (Aquaria).

Table 1. PRODUCTION OF CULTURE MEDIA IN 2017
Agars (solid and semi-solid)

Broths (liquid)

XLD agar 230.5 L
Esculin – blood agar (EKA) 250 L

Buffered peptone
water (BPW) 1,339 L

Rambach agar 188 L

Fraser I (half) broth 112.5 L

Farrell’s medium 85 L

Bolton broth 100 L

MSRV semi-solid agar 75.5 L

MKTTBn broth 75 L

Brucella agar 62.5 L

Diluent with “Tween 80” 67 L

Mueller Hinton (MH)
agar acc. CLSI 54.5 L

mTSB with novobiocin 30.5 L

There are 2 weighing scales (Sartorius and Shimadzu) and a chamber for weighing powder substances (Captairchem by erlab). Culture media for tuberculosis and paratuberculosis are prepared by
Inspissator EIN (Bari). Since 2014, quality system for demineralised water type i-II Elix 15- UV (Millipore) is used.

mCCDA (Campylobacter
blood free agar) 53 L

mTSB 16mg/L with
novobiocin 26 L

Plate count agar (PCA) 47 L
ALOA agar 46 L

Leptospira medium
base (LMB) 25 L

TBX agar 32 L

Fraser II broth 12 L

In the washing facility, there is a washer for laboratory equipment
(Lancer) and 2 driers (Bodalec). The microbiological waste room
features 3 autoclaves (American Sterilizer, Astell and Zirbus).

MH agar acc. CLSI 5 %
sheep blood 28 L

The Laboratory has 3 autoclaves (Astell, H+P Varioklav, Bari)
and 2 dry sterilizers (Memmert) for sterilization of media and clean utensils. Media are packed in plastic bags using a vacuuming
machine (Vacu Myt) and are then stored in refrigerators. Sterile
packing of utensils for wet and dry sterilisation is ensured by impulse and rotating welding machines for sterile packing (Hawo).

Types and quantities of produced
culture media and solutions
In 2017, a total of 92 types of culture media were produced, compared to 97 types in 2016, which means that the number has not changed much. Total amount produced (in litres) dropped somewhat
as compared to previous two years. There were 3,023 litres of agar
and broth prepared (1,173 L of agar and 1,850 L of broth).

Other culture media produced in smaller
amounts:
➜

Agars (solid and semi-solid) – Thayer – Martin agar, CAMP
esculin-blood agar, Tryptic soy (CASO) agar (TSA), Campylobacter agar Skirrow, Glucose agar, Mossel (MYP) agar, Stonebrink, Tryptose agar with TTC, Lysine iron agar, Marine agar,
DTM agar, agars for determining antibiotic residues (DST agar,
Test agar pH6 /B. cereus/ and Test agar pH8 /E. coli and M.
luteus/), Czapek yeast agar (CYA), Malt extract agar, CT-SMAC
agar, FMM agar, TCBS agar, Chocolate agar, MRS agar, Brain

RVS broth 26 L

Baird – Parker agar 22.5 L
MacConkey agar with
cefotaxime 21.5 L
Oxford agar 21 L
TSC agar 21 L
DG18 agar (Dicloran Glycerol) 16 L
Columbia agar +5%
sheep blood 16 L
Sven Gard semi-solid agar 16 L
DRBC agar 14.5 L
TSI agar 13 L
Czapek yeast agar (CYA) 12.5 L
Malt extract agar (MEA) 12.5 L
VRBD agar 11 L
Neutral (enriched) agar 10 L
Sabouraud 4 % agar 10 L
Kanamycin aesculin
azide agar 10 L
Total agars: 1335 L
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heart agar, Urea agar, Mycoplasma agar, VRBL agar, YGC agar,
Blood agar without esculin, E. coli O157:H7 agar, MacConkey
agar, 0.2% Brain heart agar, Brucella broth, CHAB agar, CIN
Yersinia agar, Esculin – blood agar with 6.5% NaCl, CMC agar,
Potato dextrose agar, SNA agar, Starch agar, Tributyrin agar.
➜

Broths – Brain heart (BH) broth, Lactose-sulphite broth, Thioglycollate broth with resazurin, Nutrient broth, BRILA broth,
Rhamnose broth, Xylose broth, Lysine-decarboxylase broth,
Tryptic soy broth - CASO (TSB), M - broth, EE broth, TSYEB
broth, Enterococcus broth, PSB broth, Preston broth.

Compared to previous year, there was an increase in the total amount of culture media for Salmonella tests (BPW, XLD and Rambach,
etc.) in 2017. The share of media used for campylobacter is somewhat lower than in 2016. The share of prepared blood culture
media and media for the total number of microorganisms (PCA) remained unchanged as compared to 2016, and the share of prepared
media for listeria and Brucella increased slightly, as well as that of
yeasts and moulds. The share of media for enterobacteria is equal
to that of last year. The media for Yersiniae were not made in 2017.
The share of media for antibiogram increased significantly. The
share for tuberculosis reduced by half (Lowenstein – Jensen and
Stonebrink). Out of other media, the preparation of the media for
testing E. coli resistance (MacConkey with Cefotaxime) reduced
somewhat, and the quantity of media for testing enterohemorrha-

Table 2. SHARE OF SPECIFIC CULTURE MEDIA IN TOTAL
AMOUNTS PRODUCED IN THE PERIOD OF 2014 - 2017
Type of culture media

2017.

2016.

2015.

2014.

Culture media for Salmonella
spp (BPW, XLD, Rambach, RVS,
MKTTBn, MSRV, Sven Gard, etc.)

64%

56%

50 %

42 %

Esculin – blood agar (EBA)
and Columbia blood agar

7%

7%

11%

10 %

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

6%

5%

11%

10 %

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

5%

8%

4%

7%

Culture media for Brucella spp.
(Farrell, Brucella, Thayer Martin)

5%

4%

4%

6%

Enterobacteria media (VRBD,
TSI, MacConkey, TBX, etc.)

3%

3%

3%

3%

Mueller Hinton agar
for antibiogram (with
and without blood)

2,7%

1%

2%

2,4 %

PCA agar (total number
of microorganisms)

1,5%

1,5%

2%

4%

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

1,3%

1%

1,5 %

2%

Mycobacteria media
(Lowenstein, Stonebrink)

0,5%

1%

-

-

-

1,5%

1%

-

2,5%

11%

10,5%

13,6 %

Culture media for Yersiniae
(CIN agar, PSB and ITC broths)
Other

Department for Bacteriology and Parasitology (Z-II)

Table 3. PREPARED SOLUTIONS
Sterile solutions

2017.

2016.

2015.

Sterile demineralized water

281

366 L

249 L

Sterile saline solutions (0.85
% sodium chloride)

133

145 L

131 L

PBS (Phosphate buffer saline)
solution (pH 7.4)

100

120 L

200 L

25

27 L

18 L

Magnesium sulphate solution

36

34 L

16 L

1M glucose solution

15

10 L

10 L

-

8L

4L

Rabies buffer

Solutions for parasitology

Saturated table salt solution

Department for Bacteriology and Parasitology (Z-II)

gic E. coli (mTSB with Novobiocin) increased. Overall, in the last
four years the most evident is the increase in the share of prepared
media used for analyses of salmonellas.
The quantity of sterile demineralized water and saline solution was
the same as in past years, and the preparation of rabies buffers
reduced a little. Preparation of solutions for parasitology tests is
somewhat higher than in past years.

Accreditation

required by the Management System, traceability is ensured as
required for the procurement and preparation of culture media,
sterilisation, as well as maintenance and calibration of Laboratory equipment. In cooperation with accredited laboratories, the
Laboratory introduces required changes and novelties related to
the Management System. The Laboratory is also subjected to regular annual supervisions by internal (Independent Internal Assessment) and external reviewers (Croatian Accreditation Agency).

Scientific and research activities

As already mentioned, the Laboratory Z-II-5 complies with all internal general and operational procedures of the Croatian Veterinary Institute in its operations. By keeping records and documents

Laboratory employees:
Maja Stepanić, DVM, Laboratory Manager
Antonela Marijan, DVM, Deputy Laboratory Manager
Tomislav Dvorneković, technical associate

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

Marijana Galeković, technical associate
Mira Pirša, washing facility employee
Đurđa Mikec, washing facility employee
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Department
for Virology
(Z-III)

Tomislav Bedeković, PhD, DVM,

Department Head
e-mail: bedekovic@veinst.hr

T

he primary activity of the Department for Virology is laboratory and field diagnostics of viral infectious diseases in domestic animals and wild game, as set out in the annual decrees
of the Directorate for Veterinary Services, as well as diagnostics of
diseases listed in the International Code list harmonized with the
standards of the International Office for Epizootics (OIE).
Another important activity is the scientific research of the Department, directly related to the routine diagnostics of viral infectious
diseases and aimed to find the programs for their control. For that
purpose, the Department uses state-of-the-art molecular methods and
conducts routine analyses of specific virus genome sequences (phylogenetic analysis) and whole genome sequencing of some viruses.
Starting from 2014, our scientific research activities have been
expanded to the veterinary regenerative medicine including the
use of stem cells in treatment of dogs.
The Department of Virology consists of three accredited laboratories which are, based on Decision of the Ministry of Agriculture,
Fisheries and Rural Development – Directorate for Veterinary Services of 1 October 2011, designated the National Reference Laboratories for diagnostics of specific viral diseases.

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

Department for Virology (Z-III)

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. In 2015, the scope of its activities was expanded to diagnostics of hepatitis E (in animals, but also
in humans) and detection of paramyxovirus infection in reptiles.

Laboratory Manager: Lorena Jemeršić, PhD, DVM, Assistant Professor
Z-III-2 Laboratory for Rabies and General
Virology
The Laboratory for Rabies and General Virology is the National
Reference Laboratory for Rabies in the Republic of Croatia and
the official laboratory for Schmallenberg virus infections. Its primary activity is the etiological diagnostics of rabies and control of
immunity to rabies after vaccination. Since 2011, the Laboratory
has been participating in the program of control and eradication
of rabies in foxes and as from 2016, it is the leader of the project
for rabies control in bats. In 2008, the Laboratory accredited one
diagnostic method in the field of etiological diagnostics. In the
course of 2013, the Laboratory accredited a diagnostic method in
the field of detection of specific antibodies for rabies virus. Also,
in 2013, the Laboratory was listed by the European Commission as
EU accredited laboratory for serological test of blood serums of
dogs, cats and domestic ferrets on presence of specific antibodies
for rabies virus. In 2015, the Laboratory started the commercial
preparation of stem cells from canine and feline adipose tissue.

Laboratory Manager: Tomislav Bedeković, PhD, DVM

Department for Virology (Z-III)

Z-III-3 Laboratory for Serological Diagnostics of
Viral Diseases
The Laboratory for Serological Diagnostics of Viral Diseases is the
National Reference Laboratory for foot-and-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 di-

agnostic methods. In 2015, due to the needs in the monitoring of
emergent/re-emergent infectious diseases in wine, the Laboratory
for Serological Diagnostics of Viral Diseases introduced new molecular methods in its scope of activities for detection of Alphacoronavirus, Coronaviridae (porcine epidemic diarrhoea virus - PEDV
and transmissive gastroenteritis virus in swine -TGEV) and has
been involved into EFSA “Network on PED” by EFSA Animal Health and Welfare Committee.

Laboratory Manager: Besi Roić, PhD, DVM
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Laboratory for Diagnostics of
Classical Swine Fever, Molecular
Virology and Genetics (Z-III-1)

➜

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

➜

Diagnostics of other viral animal infections by use of molecular methods (polymerase chain reaction or PCR, reverse
transcription polymerase chain reaction or RT-PCR, nested
polymerase chain reaction or nested PCR and quantitative
polymerase chain reaction - PCR or QRT-PCR);

➜

Research and detection of viral zoonosis agents in domestic
animals and wild game (e.g. diagnostics of hepatitis E);

➜

Detecting the prevalence and spread of viral infections using
molecular methods and detecting viral genomes in tissue, blood or secretion samples by type determination of viral isolates
and phylogenetic analysis by determining nucleotide sequences of genome (sequencing);

➜

Providing advisory services for the prevention and/or eradication of viral infections in farming;

➜

Participation in expert and scientific projects;

➜

Participation in the teaching program at the Faculty of Veterinary Medicine of the University of Zagreb (extramural lectures, specialist and PhD studies in Molecular Virology and Work
in a Laboratory for Microbiology);

➜

Organising and implementing simulations with the goal of raising the mobility and readiness of the veterinary profession.

Assistant Professor Lorena Jemeršić, PhD, DVM,

Laboratory Manager
e-mail: jemersic@veinst.hr

The Laboratory for Diagnostics of Classical Swine Fever, Molecular Virology and Genetics forms an integral part of the Department
for Virology of the Croatian Veterinary Institute (CVI).
Basic activities of the Laboratory are:
➜

➜

➜

Diagnostics of classic swine fever (CSF), implementation of
CSF controls in domestic swine and wild boar in accordance
with the methods recommended in the Ordinance on Diagnostic Terms of Reference for CSF (Official Journal NN 16/2005);
Diagnostics of African swine fever (ASF), implementation of
ASF controls in domestic swine and wild boar in accordance
with the methods recommended in the Ordinance on Diagnostic Terms of Reference for ASF (Official Journal NN 41/2007);
The Laboratory has been organizing annual controls of operations in the Croatian Veterinary Institute branches (Branch
Veterinary Institutes Vinkovci and Križevci) participating in
the Classical Swine Fever Control Program by use of enzyme
immunoassay on the presence of antibodies to CSF virus in
domestic swine.

Department for Virology (Z-III)

Projects
Apart from its regular activities, the Laboratory is actively involved
in the implementation of the following projects:
➜

COST activities financed by the EU: Understanding and combating African swine fever in Europe (ASF-STOP); COST Action: CA15116

➜

Scientific and research project financed by the Croatian Science Foundation - Prevalence and molecular epidemiology of
emerging and re-emerging neuroinvasive arboviral infections
in Croatia (IP 2016-06-7456). Manager: Tatjana Vilibić-Čavlek,
PhD (Croatian Institute of Public Health).

Department for Virology (Z-III)

Number of diagnostic analyses in
2017
Table 1. NUMBER OF TESTS OF THE LABORATORY IN 2017
METHODS
ELISA
antigen

ELISA
antibodies

Real-time
PCR

Total

1. Classical swine fever (CSF)
Domestic swine

53

5751

248

6052

Wild boar

1

9209

6443

15 653
21 705

TOTAL

2. African swine fever (ASF)
Domestic swine

-

100

230

Wild boar

-

-

500

Newly acquired machine for automatic RNA and DNA extraction.

330
500
830

TOTAL

3. Aujeszky’s disease
Domestic
swine, dog

-

-

16 (2)

16

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

-

51 (20)

31

82

5. Infectious bovine rhinotracheitis (IBR)
Cow

-

-

50 (1)

50

6. Porcine circovirus type 2 (PCV2)
Pig

-

-

21 (6)

21

7. Porcine reproductive respiratory syndrome
(PRRS)
Pig

-

-

225 (3)

225

9. Hepatitis E virus (HEV)
Human

-

-

44 (10)

Entry of data and description of samples received for analysis.

44

Detection of specific antibodies for CSF virus
➜

10. Sequencing
2

2 (2)
TOTAL

54

15 111

7 808

22 975

Presented are results of tests completed in 2017,
not the number of received samples.

SOP-Z-III-1-03, Rev 06 (since 6 November 2012), OIE Manual
of diagnostics tests and vaccines for terrestrial animals. 7th ed.,
2012 Chapter 2.8.3. Classical swine fever

Detection of CSF virus antigens
➜

SOP-Z-III-1-04, Rev 05 (since 6 May 2013), OIE Manual of diagnostics tests and vaccines for terrestrial animals. 7th ed., 2012.
Chapter 2.8.3. Classical swine fever

Detection of specific antibodies for ASF virus

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

➜

SOP Z-III-1-46, Rev 00 (dated 5 February 2010) OIE Manual of
diagnostics tests and vaccines for terrestrial animals. 7th ed.,
2012 Chapter 2.8.1. African swine fever.

In 2017, the Laboratory applied for accreditation also the real-time
reverse transcription polymerase chain reaction for fast detection
of classic swine fever (CSF) virus RNA by means of the commercially available “Virotype CSFV RT-PCR Kit” by Qiagen.
Also, based on the Ministry of Agriculture Decision of 15 July 2011
(REG. NO.: 525-06-3-0583/11-35), the Laboratory is designated the
Croatian official laboratory for detection of Aujeszky’s disease, infectious bovine rhinotracheitis/bovine pustular vulvovaginitis (IBR/
Annual report, 2017
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PV), enzootic bovine leucosis (EBL) and bovine viral diarrhoea virus/bovine mucosal disease (BVDV) by use of molecular methods.

Participation in international
inter-laboratory tests in 2017
In order to ensure the quality and permanent improvement of its
operations, since 1999, the Laboratory has been participating in
the international inter-laboratory test for CSF, organized by the EU
Reference Laboratory for Diagnostics of CSF in Hannover. Since
2010, it has also been successful in the international inter-laboratory test organized by the EU Reference Laboratory for Diagnostics
of ASF in Madrid.
Methods with which the Laboratory participates in the tests of:

Atmosphere at the Expert Committee for eradication of African swine fever
(ASF) in Europe held in September in Chisinau, Moldavia.

Classical Swine Fever
➜

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

➜

Enzyme immunoassay for detection of antigen of CSF virus;

➜

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

➜

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

➜

Isolation of virus on cell culture;

➜

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

➜

Virus neutralization test by use of virus of genotype 2.3. (our
isolate) and cell cultures;

➜

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

➜

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

➜

Analysis of nucleotide sequences of genome of CSF virus (as needed).

African Swine Fever
➜

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;

➜

Two quantitative real time PCR methods (QRT-PCR) and

➜

Immunoperoxidase assay as a confirmatory serological test.

➜

23 and 24 March 2017 Jemeršić Lorena and Prpić Jelena: Workshop “One Health”: diagnostics and monitoring of Zika and
other emerging arboviral infections in Croatia. Zagreb.

Invited lectures
Jemeršić Lorena: Tick-borne meningoencephalitis virus in ticks
isolated from foxes. Organized by: the Croatian Institute of Public
Health, supported by the World Health Organisation - Office for
Croatia. Workshop “One Health”: diagnostics and monitoring of
Zika and other emerging arboviral infections in Croatia 23 and 24
March 2017 in Zagreb.
Jemeršić Lorena: African Swine Fever diagnostics, Veterinary
Days 2017 Organized by: Croatian Veterinary Chamber, Faculty of
Veterinary Medicine and Croatian Veterinary Institute, under the
sponsorship of the President of the Republic of Croatia, Ministry
of Agriculture, Ministry of Science, Education and Sport, and the
County of Primorje-Gorski Kotar; Opatija 25-28 October 2017.

Personnel education and
workshops
➜

18-21 June 2017 Lorena Jemeršić and Keros Tomislav: participation in the First Meeting of COST Action CA15116 - Understanding and Combating African Swine Fever in Europe
(ASF-STOP), Madrid, Spain

➜

18-21 June 2017 Jemeršić Lorena and Keros Tomislav: Annual
Meeting of EU NRL for Classic Swine Fever and African Swine
Fever, Madrid, Spain

➜

19 to 21 September 2017 Jemeršić Lorena: Meeting of the
Expert Committee for eradication of African swine fever
(ASF) in Europe was held in Chisinau, Moldavia

Department for Virology (Z-III)

Presenting the work of the laboratory and African Swine Fever diagnostics on
Veterinary Days 2017 in Opatija.

Department for Virology (Z-III)

Laboratory employees:
Assistant Professor Lorena Jemeršić, PhD, DVM, scientific advisor, Laboratory Manager
Tomislav Keros, PhD, DVM, scientific associate, Deputy Laboratory Manager
Jelena Prpić, PhD, M. Mol. Biol, senior research assistant
Ivana Prajdić, technical associate
Marija Prugovečki, technical associate
Ada Vilić, technical associate
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Laboratory for Rabies and
General Virology (Z-III-2)
In 2013, the Laboratory accredited another diagnostic method in
rabies diagnostics. “Fluorescent Antibody Virus Neutralisation
(FAVN) for detection of rabies virus antibodies”.
Based on the EU Commission decision, since 1 June 2013, the Laboratory has been licensed for detection of specific antibodies for
rabies virus by FAVN method in blood serum samples of dogs, cats
and domestic ferrets.
In 2016, the rabies eradication program, initialized in 2011, continued within the scope of the national program with the cofounding from the EU Veterinary Fund. Its success was confirmed with
the information that no positive rabies case was confirmed since
February 2014. In 2016, the Laboratory was involved in the monitoring program of fox vaccination and jackal control based on the
relevant Decree.

Tomislav Bedeković, PhD, DVM,

Laboratory Manager
e-mail: bedekovic@veinst.hr

T

he Laboratory for Rabies and General Virology forms part of
the Croatian Veterinary Institute Department for Virology. It
became an independent laboratory on 1 June 2006.

The Laboratory’s primary activity is etiological diagnostics of rabies in domestic animals and wild game, as well as serological testing of the blood samples of foxes, dogs, cats and domestic ferrets
on presence of specific antibodies for rabies virus.
Etiological diagnostics of rabies is conducted by direct immunofluorescence technique (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 vaccination, enzyme immunoassay (ELISA) is applied as well as Fluorescent Antibody Virus
Neutralisation (FAVN).
In mid-2008, the Laboratory started the implementation of a quality
system based on HRN EN ISO/EC 17025 standard. In November
2008, the Croatian Accreditation Agency (CAA) auditors accredited the diagnostic method “Immunofluorescence test for detection
of rabies virus”. Based on the Decision of the Ministry of Agriculture, Fishery and Rural Development on 1 October 2011, the Laboratory was appointed the National Reference Laboratory for Rabies.

Department for Virology (Z-III)

As regards rabies, the Laboratory has been cooperating with the
Ministry of Agriculture - Veterinary and Food Safety Directorate,
local veterinary inspectorate, hunting associations and public health institutes of the Republic of Croatia, particularly experts of
the Reference Centre for Rabies of the Ministry of Health, forming
part of the “Dr. Andrija Štampar” Public Health Institute in Zagreb.
In 2017, in cooperation with the experts from the company
Geonatura, as well as EU Reference Laboratory for rabies experts, the Laboratory continued with the bat rabies
control program under the title “Active rabies surveillance in bats – significant factor for future risk assessment”
(BatsRabTrack) funded by the Croatian Science Foundation
and co-funded by the Croatian Veterinary Institute, whereat
the presence of rabies in Croatian bat population was detected for the first time.
Apart from diagnostics and scientific and research activities in the
field of rabies, the Laboratory is also active in the diagnostics of

79
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other viral infectious diseases, and since 2013, it has been appointed by the Ministry of Agriculture as the official laboratory for
Schmallenberg virus infection diagnostics, and since 2016 as the
official laboratory for lumpy skin disease.

Table 1. DIAGNOSTICS OF OTHER INFECTIOUS DISEASES

In addition to diagnostics of rabies and Schmallenberg virus infection and lumpy skin disease, the Laboratory conducts aetiological
diagnostics of other viral diseases: bovine parainfluenza, respiratory syncytial virus infection, bovine corona virus and bovine rota
virus infections, sheep pox, contagious ecthyma in sheep, myxomatosis, rabbit haemorrhagic disease, brown hare syndrome, canine distemper, infectious canine herpesvirus, canine parvovirus
infection, bovine and canine adenovirus infection, feline infectious
peritonitis, feline calicivirus infection and also providing viral metagenomics services.

Infectious canine herpesvirus

13

Bovine parainfluenza

42

Schmallenberg virus

312

A significant portion of Laboratory activities consists of preparation and storage of various line cell cultures, primarily for isolation
and proliferation of various field and reference virus strains, and
for diagnostic tests.
In 2017, research activities continued, as well as commercialization activities related to preparation of stem cells from canine and
feline adipose tissue.

Laboratory activities in 2017

Etiological Serological
diagnosis
diagnosis

Disease (agent)

Bovine rotavirus

56

Bovine coronavirus

46

Respiratory syncytial virus infection

8

Canine adenovirus

1

Feline infectious peritonitis
(feline coronavirus)

6

27

Canine distemper

4

Canine parvovirus

11

Bovine infectious coryza

1

Rabbit haemorrhagic disease

1

Feline calicivirus

1

Feline leukaemia virus

3

Feline immunodeficiency virus

3

Etiological diagnostics of rabies
In 2017, the Laboratory analysed in total 444 wild game and domestic animal samples on rabies virus by direct immunofluorescence
method. In 2017, no positive rabies case was confirmed in
the Republic of Croatia.

Immunity control after vaccination for
international transport purposes
In 2017, the Laboratory analysed in total 370 samples on the presence of specific rabies virus antibodies by neutralization tests
(FAVN), out of which 352 dogs and 18 cats.

Participation in the monitoring of performance
of fox vaccination programs
Within the scope of monitoring the vaccination performance, in total 845 fox brain tissue samples were examined in 2017 on presence of virus. Furthermore, the following samples were analysed in
total: 841 fox tooth samples were tested on OTC presence; 828 fox
tooth samples were tested on aging; 774 fox samples were tested
on the presence of specific antibodies. In addition, 30 samples of
jackals were tested for the presence of rabies virus, OTC presence, presence of specific rabies virus antibodies, and their age was
determined. Overall, there were 40 vaccine samples tested in 2017
within the scope of vaccination control for the purpose of oral fox
vaccination.

Lumpy skin disease
In 2017, a total of 16 samples were analysed for excluding diseases,
40 samples of sentinel animals by QPCR method, and 168 samples

Table 2. PREPARATION OF STEM CELLS FROM ADIPOSE
TISSUE
Preparation of stem cells from canine adipose tissue

1

of sentinel animals by virus neutralization test method. Within the
scope of the Lumpy Skin Disease Program, a total of 105 samples
were analysed by virus neutralisation test method, and by flow
cytometry for determining cell immunity. As the result of the
vaccination control program during 2016, for the first time
in the world, the presence of parts of viral genome of vaccination virus was confirmed after vaccination in milk, and
for the first time the vaccination virus was isolated after
vaccination from changes on the skin (Detection of lumpy
skin disease virus in skin lesions, blood, nasal swabs and milk
following preventive vaccination, Transboundary and emerging
Diseases).

Laboratory web pages
In 2017, the web page was completed within the scope of the project BatsRabTrack with the goal of popularising the topic and additional education of the public related to bats http://sismisi.veinst.
hr/. In addition, in 2017 also, work on laboratory web pages began
with the goal of familiarising the public with laboratory activities,
and commercialization of laboratory service http://maticnestanice.veinst.hr/.
Annual report, 2017
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Participation in inter-laboratory tests
In 2017, the Laboratory participated in inter-laboratory tests in the
field of rabies diagnostics and lumpy skin disease. As for rabies
diagnostics, the Laboratory participated in three inter-laboratory
tests with the EU Reference Laboratory for Rabies in France,
with the total of five 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, determining OTC in fox bone tissue,
and determining fox age from bone tissue.
In the field of lumpy skin disease diagnostics, the Laboratory joined the inter-laboratory testing organized by the Austrian Health
and Food Safety Agency (AGES).

Personnel education, training
courses and travelling
➜

20-25 March 2017 Ivana Lojkić, PhD participated in the “RNASeq Data Analysis” organised by the company ecSeq Bioinformatics in Berlin, Germany

➜

24-25 March 2017 Ivana Šimić, DVM participated in: Excellence in Horizon 2020 project development and proposal writing,
Zagreb

➜

13-15 June 2017 Ivana Šimić, DVM participated in the workshop: Workshop for Rabies and Rabies Serology Meeting in
Budapest, Hungary

➜

5-6 October 2017 Ivana Šimić, DVM participated in the workshop: Combined Peste des petits Ruminants / Capripox virus
National Reference laboratories Workshop 2017, in Brussels,
Belgium

➜

8-10 November 2017 Ivana Šimić, DVM participated in the workshop BTSF Rabies Eradication in Wildlife: Oral Rabies Vaccination (ORV) Campaigns in Belgrade, Serbia

Accreditation
In 2016, the Laboratory was assessed with the scope of the regular
audit by the Croatian Accreditation Agency.

Department for Virology (Z-III)

Department for Virology (Z-III)

Scientific and research activity
(national projects)
Installation Research Project of the Croatian Science Foundation
Project title: “Active rabies surveillance in bats – significant factor
for future risk assessment”

Laboratory employees:
Tomislav Bedeković, PhD, DVM, Laboratory Manager
Ivana Lojkić, PhD, MBio., Deputy Laboratory Manager
Nina Krešić, PhD, assistant
Ivana Šimić, DVM, Postdoctoral researcher
Ines Ugrin, technical associate
Mirjana Frljužec, Dipl. Eng. Agr., technical associate
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Laboratory for Serological
Diagnostics of Viral Diseases (Z-III-3)
tory, the Pirbright Institute in Great Britain, and has had an active
role in annual conferences of national and EU reference laboratories for these diseases. Since 2011, the Laboratory has participated
in inter-laboratory testing, on annual basis, for diagnosis of enzootic bovine leucosis (ELG) organised by OIE Reference Laboratory
National Veterinary Research Institute Pulawy, Poland.
In 2009, the Laboratory implemented the quality system according
to HRN ISO/IEC 17025 standard and accredited two methods for
diagnostics of foot-and-mouth disease and swine vesicular disease: 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 of the Laboratory’s methods for diagnostics of enzootic
bovine leucosis (EBL). It was recognized as the National Reference Laboratory for diagnosis of these diseases by the Ministry of
Agriculture of the Republic of Croatia.
Besi Roić, PhD, DVM,

Laboratory Manager
e-mail: roic@veinst.hr

T

he Laboratory for Serological Diagnostics of Viral Diseases,
of the Department for Virology of the Croatian Veterinary
Institute conducts diagnostics of viral diseases of domestic
animals and wild game in the Republic of Croatia. Laboratory diagnostics is conducted directly, based on detection of agents, or
indirectly by detection of specific antibodies by the application of
enzyme immunoassays (ELISA).
According to the Decision of the Ministry of Agriculture, Veterinary
and Food Safety Directorate, within the framework of the annual
“Decree on Measures for Animal Protection from Infectious and
Parasitic Diseases and their Financing”, 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 the foregoing diseases, the Laboratory has also been
participating in the implementation of the program of veterinary
control of domestic animals in compliance with the Croatian Act
on Veterinary Services and Decree on Measures for Animal Protection from Infectious and Parasitic Diseases and in diagnostics of
infectious diseases of viral aetiology in domestic animals and wild
game listed by the World Organisation for Animal Health (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 Labora-

Department for Virology (Z-III)

Since 2011, for the purpose of the application for the licence of
official laboratory for Aujeszky’s disease (AD), the Laboratory has
participated in inter-laboratory testing for Aujeszky’s disease (AD)
diagnosis organised by the OIE Reference Laboratory Ansens Laboratory Ploufragan, France. In 2013, the Laboratory implemented
in its work the inter-laboratory testing for diagnostics of infectious
bovine rhinotracheitis (IBR) organised by OIE Reference Laboratory Friedrich-Loeffler Institute, Institute of Diagnostic Virology,
Greifswald, Insel Riems, Germany.
In addition to its regular activities, the Laboratory has been involved in the Ministry of Science, Education and Sports projects.
Its research contribution is reflected in the publication of papers
in national and international scientific journals as well as in active participation in national and international conferences. Our
experts have been regularly cooperating with similar laboratories
and institutions from national 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.
Five employees are employed at the Laboratory for Serological Diagnostics of Viral Diseases, of which two PhDs in Biomedicine and
Health, one DVM and two technical associates.

Laboratory activities in 2017
In 2017, the Laboratory received 54,067 animal samples. The samples were tested by one or several serological methods, with in
total 54,827 tests completed.

Department for Virology (Z-III)

Table 1. DIAGNOSTICS OF VIRAL DISEASES
Serologic methods for diagnostics of viral diseases
Infectious bovine rhinotracheitis (IBR)

Porcine respiratory coronavirus (PRCV)

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

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

Bovine parainfluenza 3 (PI-3)

Blue Tongue disease (BTD)

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

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

Bovine respiratory syncytial virus (BRSV)

Caprine arthritis encephalitis virus (CAEV)

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

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

Enzootic bovine leucosis (EBL)

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

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

Schmallenberg virus (SBV)

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

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

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

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

Porcine parvovirus infection (PPV)

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

Detection of specific antibodies for PPV by
enzyme immunoassay (Ab ELISA)
Detection of PPV antigen by enzyme immunoassay
(Ag ELISA)
Porcine reproductive and respiratory syndrome (PRRS)
Detection of specific antibodies for PRRS virus
by enzyme immunoassay (Ab ELISA)

Swine vesicular disease (SVD)

Detection of virus genome by reverse transcription
polymerase chain reaction (RT-PCR)
Foot-and-mouth disease (FMD)
Detection of specific antibodies for NS protein of FMD
virus by enzyme immunoassay (Ab ELISA)

Porcine circovirus infection type 2 (PCV2)

Detection of specific antibodies for FMD virus type
O by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for PCV2 by
enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for FMD virus type
A by enzyme immunoassay (Ab ELISA)

Swine influenza (SI)

Detection of specific antibodies for FMD virus type
Asia1 by enzyme immunoassay (Ab ELISA)

Detection of specific antibodies for porcine influenza
type A virus by enzyme immunoassay (Ab ELISA)
Detection of M gene of porcine influenza
type A virus by real-time RT-PCR
Transmissive gastroenteritis in swine (TGE)
Detection of transmissive gastroenteritis virus
in swine (TGEV) by real-time RT-PCR
Detection of specific antibodies for TGE virus
by enzyme immunoassay (Ab ELISA)
Aujeszky’s disease (AD)
Detection of specific antibodies for glycoprotein gB
of AD virus by enzyme immunoassay (Ab ELISA)
Detection of specific antibodies for glycoprotein gpI
of AD virus by enzyme immunoassay (Ab ELISA)

Detection of genome of FMD virus by real time
RT-PCR method (Real-time RT-PCR)
Detection of specific antibodies for FMD virus serotypes O, A, Asia1
and SAT 2 - Solid-Phase Competitive ELISA (SPCE)-IZSLER
Enzyme immunoassay for detection of antigens for FMD virus serotypes
O, A, C, Asia 1, SAT1 and SAT2-FMDV Antigen Detection ELISA-IZSLER
Rotavirus A (RVA)
Detection of Rotavirus A (RVA) by real-time RT-PCR method
Porcine epidemic diarrhoea virus (PEDV)
Detection of porcine epidemic diarrhoea virus (PEDV) by real-time RT-PCR method
Swine influenza (SI)
Detection of influenza virus in swine by real-time RT-PCR method
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Table 2. TOTAL NUMBER OF SAMPLES ANALYSED AND
TESTS PERFORMED IN 2017

Table 4. ANIMAL HEALTH CONTROL

Tests performed
based on

Porcine Reproductive and Respiratory Syndrome (PRSS)

Decree
Health control
Total samples analysed
and tests performed

Disease

Number of
samples

Number of
tests

50 870

51 433

3 197

3 394

54 067

54 827

Number of tests
281

Porcine Epidemic Diarrhoea Virus (PEDV)

44

Rotavirus A

19

Porcine parvovirus infection (PPV)

4

Porcine circovirus infection (PCV2)

81

Swine influenza (SI)
Caprine arthritis encephalitis virus (CAEV)

8
2 956

Schmallenberg virus (SBV)

Table 3. NUMBER OF ANIMAL BLOOD SERUM SAMPLES
TESTS PERFORMED ACCORDING TO MoP MEASURES
Disease

Total analysed

1
3 394

Number of tests

Enzootic bovine leucosis (EBL)

46 018

Infectious bovine rhinotracheitis (IBR)
Aujeszky’s disease (AD)

87
5 036

Blue Tongue disease (BTD)

122

Foot-and-mouth disease (FMD)

100

Swine vesicular disease (SVD)

70

Development of new methods and
optimisation/method validation
In 2017, the method used in routine operations was optimised: Detection of swine influenza (SI) virus by real-time RT-PCR.

51 433

The purpose of introducing the new method is the advancement of
the quality of analyses and test results.

Participation in international
inter-laboratory comparative tests in
2017

Laboratory experts actively participate in the annual meetings of
National Reference Laboratories for FMD and SVD and also regularly attend workshops organised by the EU and FAO.

Total tests performed

Methods with which the laboratory participates in tests:

Foot-and-mouth disease and swine vesicular
disease

Enzootic bovine leucosis

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, organised by the
Reference Laboratory WRL/EU/OIE The Pirbright Institute.

The Laboratory participated in inter-laboratory testing on enzootic bovine leucosis (EBL), for the serological ELISA method. The
testing is organized on annual basis by the OIE Reference Laboratory for Enzootic Bovine Leucosis - National Veterinary Research
Institute, Pulawy, Poland.

Organised by

Program title

Number of methods used in the test
1. Enzyme immunoassay for detection of antibodies for FMD virus PrioCHECK FMDV NS

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

2. Enzyme immunoassay for detection of antibodies for FMD virus type O-PrioCHECK FMDV Type O
Foot-and-mouth
disease (FMD)
and Swine
Vesicular
Disease
Proficiency
Testing
Scheme 2017

Department for Virology (Z-III)

3. Enzyme immunoassay for detection of antibodies for swine vesicular disease virus-PrioCHECK SVDV
4. Enzyme immunoassay test for detection of antibodies for FMDV serotypes
O, A, Asia1 and SAT 2 - Solid-Phase Competitive ELISA (SPCE)-IZSLER
5. Enzyme immunoassay for detection of antigens for FMDV serotypes O, A, C,
Asia 1, SAT1 and SAT2 -FMDV Antigen Detection ELISA-IZSLER Brescia
6. Real time reverse transcriptase polymerase chain reaction
(Real-Time RT-PCR) for determination of FMDV genome
7. Real time reverse transcriptase polymerase chain reaction
(Real-Time RT-PCR) for determination of SVDV genome

Department for Virology (Z-III)

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 2017

Number of methods used in
the test
1. Enzyme immunoassay
test for detection of
antibodies for enzootic
bovine leucosis
virus IDEXX Leukosis
Serum Screening
2. Enzyme immunoassay
test for detection of
antibodies for enzootic
bovine leucosis virus
IDEXX Leukosis Blocking

The laboratory participated in inter-laboratory testing for the
Aujeszky’s disease with the following methods:
Testing is conducted every two years.

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

Program title

Proficiency test
for Aujeszky’s
disease
Serology 2017

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

he laboratory participated in inter-laboratory testing for infectious bovine rhinotracheitis for detecting antibodies in the serum in
milk using the ELISA method:
Testing is conducted every two years.

OIE Reference
Laboratory
Friedrich-Loeffler
Institute Institute of
Diagnostic
Virology, Insel
Riems, Germany

Program title

BHV-1
Proficiency
test 2017

Detection of specific antibodies for foot-and-mouth disease virus
➜

SOP-Z-III-3-17, Rev 04 (since 22 August 2014), OIE Manual of
Diagnostics tests and vaccines for Terrestrial Animals: 2012,
Chapter 2.1.5. Foot and Mouth Disease

Detection of specific antibodies for swine vesicular disease virus
➜

SOP-Z-III-3-18, Rev 04 (since 22 September 2014), OIE Manual
of Diagnostics tests and vaccines for Terrestrial Animals: 2013,
Chapter 2.8.9. Swine Vesicular Disease

➜

SOP Z-III-3-39, Rev 01 (dated 19 October 2015) OIE Manual of
Diagnostic tests and vaccines for Terrestrial Animals: 2012:
Chapter 2.4.11. Enzootic Bovine Leucosis

Detection of specific antibodies for enzootic bovine leucosis in bovine serum (screening)

Infectious bovine rhinotracheitis

Organised by

According to the quality requirements under HRN EN ISO/IEC
17025 standard, the Laboratory has four accredited methods in the
field of serological diagnostics of domestic animal viral diseases.

Detection of specific antibodies for enzootic bovine leucosis virus
in bovine serum (confirmation)

Aujeszky’s disease

Organised by

Accredited methods

➜

All Laboratory employees participate in direct implementation of
one or several accredited methods.

Education and participation
in scientific and professional
conferences
➜

2. Enzyme immunoassay
test for detection of
antibodies of infectious
bovine rhinotracheitis
HerdCHEK Anti-IBR
gE test - IDEXX

Dragan Brnić:

–– The 2017 Annual workshop of EU National Reference Laboratories: “Foot-and-Mouth Disease and Swine Vesicular
Disease”, annual meeting of National Reference Laboratories for Foot-and-Mouth Disease and Swine Vesicular Disease, East Horsley, Surrey, Great Britain, 9-10 May 2017.
–– Participation in the conference “Aquaculture Europe
2017”, Dubrovnik, 17-21 October 2017
–– Participation in the conference “Veterinary Days 2017”,
Opatija, 25-28 October 2017
➜ Andreja Jungić, DVM:
–– Participation in the conference “Coordination for systematic monitoring and supervision of animal influenza forms”,
Education Centre of the Croatian Institute of Public Health, Rockefellerova 12, Zagreb, 6 July 2017

Number of methods used in
the test
1. Enzyme immunoassay
test for detection of
antibodies of infectious
bovine rhinotracheitis
- HerdCHEK Anti-IBR
gB test - IDEXX

SOP Z-III-3-40, Rev 00 (dated 14 October 2015) OIE Manual of
Diagnostic tests and vaccines for Terrestrial Animals: 2012:
Chapter 2.4.11. Enzootic Bovine Leucosis

Scientific and research activities
➜

Dragan Brnić
–– Establishing a scientific project, Croatian Science Foundation, 2018-2023: Rotavirus in the eco-system of the Republic of Croatia: molecular epidemiology and zoonotic
potential
–– Project of the Croatian Food Agency, 2017: Swine epidemic
diarrhoea: disease spread and genomics of isolates
Annual report, 2017
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–– Associate on the project: MedAID: Mediterranean Aquaculture Integrated Development, Horizon 2020, 2017-2021

➜

Andreja Jungić
–– Associate at the project "Prevelence and Molecular Epidemiology emerging and reemergent neuroinvasive arbovirus infections in Croatia ", Croatia Foundation for Science,
2017-2021

Laboratory employees:
Besi Roić, PhD, DVM, scientific advisor, Laboratory Manager
Dragan Brnić, PhD, DVM, scientific associate
Andreja Jungić, DVM, senior expert associate
Anđelka Borošak, independent technical associate
Ivana Pišćak, technical associate

Department for Virology (Z-III)

Department for Pathological Morphology (Z-IV)

Department for
Pathological
Morphology (Z-IV)

Dražen Oraić, PhD, DVM,

Head of the Department
e-mail: oraic@veinst.hr

The Department for Pathological Morphology is made up of the
Laboratory for Pathology, Laboratory for Transmissive Spongiform
Encephalopathy and the Laboratory for Fish Pathology. Laboratory
employees, experts and technical associates conduct diagnostics of
infectious, parasitic and other diseases of domestic animals and wild
game, and fish and shellfish. Disease diagnostics is based on both field
and laboratory tests, including pathological-anatomical and other
specific laboratory diagnostic methods. Along with the diagnostic
of terrestrial and aquatic animals, scientific and research work is also
conducted at the Department through research that follows routine
diagnostics, and through project research in the field of wild and
aquatic animal diseases. These tasks are performed by experts of the
Department: 7 PhDs, 1 DVM, and 4 technical associates.

Z-IV-1 Laboratory for Pathology

Z-IV-3 Laboratory for Fish Pathology

Laboratory is engaged in morphological diagnostics of pathological processes in domestic animals and wild game, based on pathological-anatomical, histological-pathological and molecular test
methods. With the goal of final diagnosis of domestic animals and
wild game, materials from the laboratory are often sent to specialised laboratories of the Croatian Veterinary Institute that the Department works with. For improvement of a fast detection system,
especially of dangerous infectious diseases of domestic animals,
as a tool of monitoring trends of infectious and parasitic diseases in the Republic of Croatia, laboratory experts perform, within
annual Diagnostics Program of Infectious and Parasitic Diseases
of the Ministry of Agriculture, Veterinary and Food Safety Directorate, pathological-anatomical tests on a defined number of dead
domestic animals in an additional program.

Laboratory is designated National Reference Laboratory for
diseases of aquatic animals. Through pathological-anatomical
research and results of parasitological, bacteriological and virological tests by use of accredited and other methods and with the
results of research in other CVI laboratories, diagnostic procedures are conducted aimed to determine the health status and to
provide recommendations and measures for combating disease,
serving for the needs of fish and shellfish farmers in both freshwater and seawater. The Laboratory coordinates and implements
the Program of control of aquatic animal diseases as set out by
the Ministry of Agriculture – Veterinary and Food Safety Directorate in the current year.

Z-IV-2 Laboratory for Transmissive Spongiform
Encephalopathy
Laboratory is the National Reference Laboratory for TSE and is
in charge of fast diagnostic of bovine spongiform encephalopathy
(BSE) in bovine brain tissue samples and of ovine scrapie in ovine
and caprine brain tissue samples by tests prescribed by accredited
methods, and immunohistochemical methods are used as confirmatory methods. The Laboratory also conducts research of genetic
susceptibility of sheep to scrapie by genotyping PrP gene on 136,
141, 154 and 171 codons.
In addition to the aforementioned, the Laboratory also conducts
morphological diagnostics of pathological processes in domestic
and wild ruminants, and if necessary, diagnostics is complemented
by histological-pathological analyses and material test results in
specialised CVI Laboratories.

Department experts stayed in EU reference laboratories for
disease diagnostics within their fields, and were active participants in annual NRL meetings. For diagnostic procedures
and methods significant for disease control as set out in the
Decree, Z-IV-2 and Z-IV-3 Laboratories successfully conducted annual inter-laboratory tests of target methods and were
positively evaluated in the Croatian Accreditation Agency
audit. Laboratory experts in fish pathology participated in 3
international scientific and research projects in 2017.
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Laboratory for Pathology (Z-IV-1)
were done on 777 tissue samples from 11 different domestic animals and wild game. Diagnostics of 218 animal death cause was
conducted upon order from the veterinary inspection, and of 670
dead animals within the Pathology Program. Forensic diagnostics
was performed for 8 animals.

Table 1. NUMBER OF SAMPLES ANALYSED IN 2017
ANIMAL TYPE
Jackal

Laboratory Manager
e-mail: miha@veinst.hr

T

he Laboratory for Pathology conducts morphological diagnostics of pathological processes in domestic animals, wild game,
and exotic animals. In cooperation with other CVI laboratories,
it provides the final diagnosis for faster and more efficient prevention of disease spreading and for combating diseases in other animals.
Pathological-morphological diagnostics is conducted on carcasses,
organs and tissue samples provided by the veterinary service and
livestock farmers. Tests ordered by the Veterinary Inspection are
of special significance if there is suspicion of infectious diseases,
when the assessment of animal hygiene, animal nutrition and other
epidemiological factors takes place by field visits. The pathologicalmorphological diagnostics in the Laboratory for Pathology is supplemented with histological-pathological and cytological-pathological
tests where required. All tested cases are documented in prescribed
archives and in extensive photo-documentation. At the request of
the State›s Attorney Office of the Republic of Croatia, the laboratory
performs forensic diagnostics.
The rendering plant of the company Agroproteinka d.d. in Sesvetski Kraljevec is used as an integral part of the Laboratory for autopsy of large animals. The plant has specialized equipment for large
animal autopsy activities.

ORGANS

3

TOTAL
3

Wild cat

1

Wild boar

1

1

2

684

9

693

Cow

Željko Mihaljević, PhD, DVM,

CARCASSES

Badger

1

Deer

1

1

1
1

2

Hedgehog

1

1

Horse

5

5

Goat

66

1

67

Marten

1

1

Rabbit

3

3

Fox

550

550

Cat

155

Mouse
Sea turtle

10

165

16

16

7

7

Sheep

216

3

219

Dog

133

43

176

5

5

Poultry
Dormouse

2

Roe deer

5

2

7

Pig

311

1

312

Rat

13

13

3

3

Guinea pig
TOTAL

2 178

2

76

2 254

Laboratory activities in 2017

Development of new diagnostic
methods

In 2017, the Laboratory analysed in total 2,178 carcasses and organs of 23 various animal species. Histological-pathological tests

In 2017, the Laboratory introduced new fast cytological-pathological diagnostics using the standard cytological kit for fast staining

Department for Pathological Morphology (Z-IV)

Department for Pathological Morphology (Z-IV)

Scientific cooperation with other
institutions

Table 2. NUMBER OF HISTOLOGICAL-PATHOLOGICAL
TESTS IN 2017
Material

Histological-pathological
test

Cytological-pathological
test

Pig

3

Sheep

6

Goat

4

Cow

16

Dog

30

3

Cat

9

4

Roe deer

8

Horse

2

Sea turtle

21

Hedgehog

1

Parrot

2

Fish

Laboratory employees actively cooperate in scientific research
with the Faculty of Veterinary Medicine, Faculty of Medicine of
Zagreb, Faculty of Science of Zagreb and the Centre for Research
and Knowledge Transfer in Biotechnology in Zagreb.

Other
Laboratory employees play an active role in the implementation of
the Protocol for notification and action in case of found dead, sick
or injured seawater animals under strict protection (sea turtles,
sea mammals and cartilaginous fish) with the Croatian Agency for
Environment and Nature.

7

Poultry

183

Total

292

7

of cytological preparations. Moreover, the Laboratory continued
improving its pathological-morphological methods of large animal
death cause diagnostics, with the use of specialized equipment in
the rendering plant and at disposal sites in Garčin, Grubišno Polje
and Pazin.

Scientific and research activities
Projects
Laboratory employees actively participate in the Croatian Veterinary Institute projects:
➜

Cost Action CA 15116 Understanding and Combating African
Swine Fever in Europe (ASF - STOP).

Laboratory employees:
Željko Mihaljević, PhD, DVM, scientific advisor,
Laboratory Manager
Danko Dežđek, PhD, DVM, senior scientific associate
Mario Maršić, technical associate
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Laboratory for Transmissive
Spongiform Encephalopathies
(Z-IV-2)
IDEXX HerdCheck EIA, while Prionics®Check WESTERN and
immunohistochemical method (IHC) are used as confirmatory
methods.
Routine diagnostic method applied in the Laboratory for scrapie
diagnostics is BSE/Scrapie IDEXX HerdCheck EIA while immunohistochemical method is used as confirmatory method.
Genetic susceptibility of sheep to scrapie is determined by PrP
genotyping on 136, 141, 154 and 171 codons.

Laboratory activities in 2017

Branko Šoštarić, PhD, DVM,

Laboratory Manager
e-mail: sostaric@veinst.hr

In 2017, the Laboratory analysed in total 6,948 brain tissue samples of domestic ruminants on bovine spongiform encephalopathy (BSE) and scrapie. Out of that, there were 184 bovine samples
older than 30 months, subject to regular slaughtering, under the
BSE Testing Program, and 4,735 deceased and 198 forcedly slaughtered cows.
The results of all tests on bovine spongiform encephalopathy
(BSE) were negative.

T

he Laboratory is the National Reference Laboratory for TSE
Diagnostics, including bovine spongiform encephalopathy
(BSE) and ovine and caprine scrapie (scrapie). The main purpose of the Laboratory is testing bovine brain tissue samples on
BSE and testing ovine and caprine brain tissue samples on scrapie
as per the Decree on Measures for Animal Protection from Infectious and Parasitic Diseases and their Financing set out by the Ministry of Agriculture for the current year.
In 2017, the Decree set out the compulsory testing of bovine brain
samples originating from Romania and Bulgaria, and third countries older than 30 months and subject to regular slaughtering, as
well as brain samples of all deceased cows older than 48 months.
Also, compulsory testing of sheep and goats older than 18 months
with clinical signs of disease, including central nervous system disorders, as well as deceased sheep and goats older than 18 months
was required under the Decree for the surveillance of sheep and
goats on scrapie in the Republic of Croatia.
Routine diagnostic methods applied in the Laboratory for BSE diagnostics include Prionics®Check PRIOSTRIP and BSE/Scrapie

Department for Pathological Morphology (Z-IV)

In 2017, there were 6 bovine brain tissue samples suspect of BSE
tested. Two bovine samples originated from non-identified animals, one sample was so called “lab suspect case” while three samples originated from a cow with signs of CNS disorders. Confirmatory methods showed all suspect samples were negative on BSE.

Department for Pathological Morphology (Z-IV)

Total 1,831 samples were tested on scrapie, out of which 1,478
sheep brain tissue samples and 353 goat brain tissue samples.
Test results on scrapie were negative.
In 2017, there was only 1 suspect case of a goat with CNS disorder
signs. Testing confirmed that the sample was negative on scrapie.

Table 1. NUMBER OF SAMPLES TESTED ON BSE BY ANIMAL SPECIES AND TYPE OF SLAUGHTERING IN 2017
Animal

Type of slaughtering

Number of
analyses

Older than 30 months

184

Sick
Cow

0

Forced slaughtering

198

Euthanized

0

Deceased

4 735

Total cows:

5 117

Sheep

1 478

Goat

353

Total sheep and goats:

1 831

TOTAL

6 948

Genetic susceptibility to scrapie was determined in 100 rams.
Within the Laboratory for TSE, there is also a histology laboratory,
working on histological preparations for this Laboratory as well as
for other laboratories of the Department for Pathological Morphology and Poultry Science Centre of the Croatian Veterinary Institute.
In 2017, in total 414 preparations were made in the laboratory.

Table 2. NUMBER OF MADE HISTOLOGICAL PREPARATIONS IN 2017
Laboratory

Number of preparations

Laboratory for TSE

110

Laboratory for Pathology (Z-IV-1)

115

Laboratory for Fish Pathology (Z-IV-3)

7

Centre of Poultry Science

182

TOTAL:

414

Participation in inter-laboratory tests
In 2017, the Laboratory cooperated with the following laboratories
related to inter-laboratory tests:
➜

APHA (Animal and Plant Health Agency) Weybridge, UK

➜

Neurocenter, University of Bern, Switzerland

Thereat, inter-laboratory tests of all accredited methods in the
field of bovine spongiform encephalopathy and scrapie were conducted, as well as of non-accredited methods, IHC and genotyping.
Annual report, 2017
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In 2017, there were in total 7 inter-laboratory tests successfully
passed by the Laboratory.

Accreditation
The laboratory has three accredited laboratory methods for determining bovine spongiform encephalopathy: “Determining bovine
spongiform encephalopathy (BSE) in bovine brain tissue by Prionics Check WESTERN test”, “Determining bovine spongiform
encephalopathy (BSE) in bovine brain tissue by Prionics Check
PRIOSTRIP test”, and the method “Determining bovine spongiform encephalopathy (BSE) and scrapie in sheep in brain tissue by
IDEXX HerdCheck EIA test”.
The accredited method for scrapie is “Detection of bovine spongiform encephalopathy (BSE) and scrapie in sheep in brain tissue by
IDEXX HerdCheck, EIA test”.
In 2017, three inter-laboratory tests were conducted of the confirmatory immunohistochemical method for BSE and scrapie,
twice for reading of histopathological changes and immunohistochemical reaction characteristic of TSE and once for technical
control of immunohistochemical staining process.

Education and traveling
The employee, Dunja Grabarević successfully defended her doctoral dissertation under the title “Link between pathological changes, viral tropism and regulatory T-lymphocytes in organs of cows

and heifers infected with enzootic bovine leucosis virus”. She also
participated in the workshop “Better Training for Safer Food” organized by the European Commission for prevention, control and
eradication of TSE in Lisbon, Portugal.
Laboratory employee, Angela Bradarić Lisić attended the education for the preparation of histological-pathological preparations at
the Institute for Veterinary Pathology of the Faculty of Veterinary
Medicine of Zagreb, where she successfully mastered the technique of preparation and staining histological-pathological preparations. The education lasted from 29 November to 12 December
2017.
Employees of the Laboratory for Transmissive Spongiform Encephalopathies attended the regular annual meeting of all EU
reference laboratories for TSE. At the meeting, cooperation was
agreed between the Croatian NRL and the Reference Laboratories
in Weybridge. Due to the appearance of Chronic Wasting Disease
in Norway last year, testing on that disease is obligatory in some
countries based on EFSA recommendation.
In addition, Laboratory employees attended the regular EFSA
meeting named „12th Meeting of the EFSA Scientific Network on
BSE-TSE”, held in Parma, in October 2017. Even higher concern
was expressed at that meeting as several more cases of Chronic
Wasting Disease were found in Norway.
Branko Šoštarić, PhD, held a lecture at the 19th Consultations of
sheep and goat farmers in Vinkovci under the title “Lenti - viral
diseases of small ruminants”.

Laboratory employees:
Branko Šoštarić, PhD, DVM, scientific advisor,
Laboratory Manager
Karmen Branović Čakanić, PhD, Dipl. Eng., senior
scientific associate, Deputy Laboratory Manager
Dunja Grabarević, PhD, Univ. Mag. Med. Vet.,
assistant
Mihaela Stuparić Komušar, technical associate
Angela Bradarić Lisić, technical associate

Department for Pathological Morphology (Z-IV)

Department for Pathological Morphology (Z-IV)

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

Diagnostics of viral fish and crustacean diseases and parasitic
shellfish diseases as set out in the Act on Veterinary Services
(Official Journal NN 82/2013), Ordinance governing animal health
conditions applicable to aquacultural animals and their products
and on prevention and containment of certain diseases in aquatic
animals (Official Journal NN 132/2014), and the aquatic animal
health control programs as set out in the Decree on Measures for
Animal Protection from Infectious and Parasitic Diseases;

➜

Diagnostic tests for determination of health condition of fish
and shellfish from farms and open waters with the goal of diagnosis of parasitic, viral, bacterial and metabolic diseases and
providing recommendations for treatment and measures to
contain diseases;

➜

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

➜

Participation in annual inter-laboratory tests of diagnostics of
viral fish diseases organised by EURL for fish diseases, NVIDTU, Lingby, Denmark; in inter-laboratory tests of diagnostics
of shellfish diseases organised by EURL for shellfish diseases,
IFREMENR, La Tremblade, France, and in inter-laboratory testing of diagnostics of crustacean viral diseases organised by
EURL for crustacean diseases, CEFAS, Weymouth, UK

➜

Cooperation with the Veterinary and Food Safety Directorate
of the Ministry of Agriculture in drafting legal regulations and
control programs in the area of aquatic organism diseases and
taking part in workshops and other meetings for education of
veterinarians and breeders;

➜

Work on research projects in the area of aquaculture and diseases of aquatic animals and cooperation in the research of safety
of aquatic organisms, together with the Laboratory for Determination of Residues (Z-I-2) and the research of their quality, in cooperation with the Laboratory for Analytical Chemistry (Z-I-4);

➜

Cooperation with similar institutions in Croatia and abroad.

Dražen Oraić, PhD, DVM,

Laboratory Manager
e-mail: oraic@veinst.hr

T

he Laboratory for Fish Pathology forms part of the Department for Pathological Morphology of the Croatian Veterinary
Institute, engaged in the diagnostics of diseases in aquatic
animals from farms and open waters. Its primary activity is the
diagnostics of diseases set out in the Ordinance on conditions of
animal health applicable to aquatic animals and their products.
According to the Decree, the Laboratory is designated National
Reference Laboratory for diseases in aquatic animals. The diagnostics is based on implementation of morphological, parasitological,
histological, cytological and microbiological methods applied at
the Laboratory. Some tests are done at the Laboratory for General
Bacteriology and Mycology (Z-II-2) and the Laboratory for Transmissive Spongiform Encephalopathy (Z-IV-2). Molecular virus
testing methods are implemented in cooperation with the Laboratory for Serological Diagnostics of Viral Diseases (Z-III-3), shellfish
parasite tests in cooperation with the Laboratory for Parasitology
(Z-II-4) and tests of bacteria are conducted in cooperation with
the Laboratory for Bacterial Zoonozes and Molecular Diagnostics
of Bacterial Diseases (Z-II-1). In the past year, we have implemented new methods of molecular diagnostics; real-time polymerase
chain reaction for infectious hematopoietic necrosis and multiplex
real-time polymerase chain reaction for diagnostics of parasite in
shellfish Bonamia sp. and Marteilia refringens.

Laboratory activities in 2017
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 test on culture media, testing susceptibility of isolated bacteria by disc diffusion method and dilution method by detecting minimum inhibitory concentrations
(MIC), and identification of isolated bacteria;

➜

Virological tests are conducted on permanent cell lines (EPC,
BF-2, EPC-N, EPC-A, CCB, SSN-1, E-11) with the identification
Annual report, 2017
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of isolated spring viraemia of carp (SVC), infectious pancreatic necrosis (IPN), infectious hematopoietic necrosis (IHN)
and viral haemorrhagic septicaemia (VHS) by virus neutralization methods (VN), enzyme immunoassay (ELISA), immunofluorescence test (IF) and immunoperoxidase assay (IPA).
Koi herpesvirus (KHV), epizootic hematopoietic necrosis virus
(EHNV), infectious salmon anaemia virus (ISAV) and viral encephalopathy and retinopathy virus (RGNNV) are identified
through molecular methods in cooperation with the Laboratory for Serological Diagnostics of Viral Diseases (Z-III-3). For
all foregoing viruses identified by immunological methods,
molecular diagnostics methods have also been introduced
(RT-PCR, qRT-PRC and virus gene sequencing);
➜

Figure 1. Proportion of different aquatic animal samples analysed in
Z-IV-3 during 2017.
90

418

570

24
540

Endo-parasitological tests and cytological tests of native and
stained materials for identification of parasites;

➜

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

➜

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

➜

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

Salmonid species
Cyprinid species
Other freshwater
species
Sea bass
Sea bream
Mussel
Flast oysters
Noah arch

319

812
201

Figure 2. Total laboratory tests performed in Z-IV-3 in 2017 with positive
findings
1000

904

800

Samples and conducted tests
In 2017, the Laboratory processed in total 2,964 fish and shellfish
samples, out of which there were 761 analysed freshwater fish
samples, 1,013 seafish samples, and 1,190 analysed shellfish samples. The samples were subject to 422 virological tests on cell cultures (EPC, BF-2, CCB and SSN-1, E-11), 706 virus identifications
by enzyme immunoassay and 419 virus identifications by use of
polymerase chain reaction. The seafish and freshwater fish samples provided for determination of cause of death were subject to
87 basic bacteriological tests and 68 bacteria identifications and 51
susceptibility tests to antimicrobial agents, and 33 seafish samples
were tested for virus encephalopathy and retinopathy. Positive virus findings in seafish and freshwater fish samples were confirmed
by polymerase chain reaction and virus gene sequencing.
On 1,190 shellfish samples, there were 1,208 cytological tests conducted on contact plates of mussel and oyster tissue and 398 PCR
tests on shellfish. All received shellfish samples belong to the group of tests based on the Decree, or at the demand of the veterinary

Gilt-head bream rush syndrome.
Department for Pathological Morphology (Z-IV)
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inspection, including almost all received samples of trout species
and carp. Other received samples were group samples of various
fish species sent by owners for determination of cause of death or
for diagnosis and recommendation of treatment.

European bass diseases caused by the Vibrio harveyi bacteria.

Department for Pathological Morphology (Z-IV)

Development of new methods
In the past year, the Laboratory has improved fast molecular diagnostic methods (real-time polymerase chain reaction) for the infectious hematopoietic necrosis virus and multiplex real-time polymerase
chain reaction for the detection of shellfish parasites Bonamia sp.
and Marteilia refringens in cooperation with Z-III-3 and validated
those methods by participating in inter-laboratory testing.

Participation in inter-laboratory
comparative tests

➜

Annual Conference of National Reference Laboratories for viral fish diseases, called and organized by EURL for viral fish
diseases, Lingby, Denmark 30 - 31 May 2017;

➜

Annual Conference of NRLs for crustacean diseases, called
and organized by EURL for crustacean diseases, CEFAS, Venice, Italy, 25-27 October 2017;

➜

18th EAFP international conference of fish and shellfish diseases, Belfast, UK, 4-8 September 2017;

➜

Aquaculture Europe ’17 “Cooperation for growth”, Dubrovnik,
17-20 October 2017;

➜

FMM/RAS/298 Project Workshop 2, FAO in cooperation with
the Fisheries Development Authority of Malaysia and INFOFISH, Kuala Lumpur, Malaysia, 7-9 August 2017

➜

FMM/RAS/298 Project Workshop 3 in cooperation with the
Agri-Food and Veterinary Authority of Singapore (AVA) and
INFOFISH, Singapore, 12-14 December 2017

In 2017, the Laboratory took part in the proficiency testing for:
➜

Diagnostics of fish diseases within the scope of proficiency
testing of National Reference Laboratories for diagnostics and
differentiation of fish viruses (IHNV, VHSV, EHNV, Rana viruses, ISAV, KHV, SVCV, IPNV) represented in the applicable EU
legislation, by use of standard virological methods (PT1) and
virus isolation on cell cultures and identification by means of
immunological methods (ELISA; IFAT and IP test) and molecular methods (PT2) organized by the EU Reference Laboratory, VET-DTU, Lingby, Denmark

➜

Ability to detect the IHN virus by real-time polymerase chain
reaction in one step, organised by the EU reference laboratory
EU, VET-DTU, Lingby, Denmark

➜

Parasitic shellfish diseases diagnostic that must be reported
according to EU laws Bonamia sp. and Marterilia refringens
by molecular methods (conventional real-time PCR and multiplex real-time PCR) organised by the EURL for shellfish diseases IFREMER, La Tremblade, France

➜

Diagnostics of viral crustacean diseases within the scope of
proficiency testing of national reference laboratories in diagnostics of viral crustacean diseases, WSD (white spot disease) represented in the applicable EU legislation, organized by
EURL for crustacean diseases, CEFAS, Weymouth, UK

Accreditation

Cooperation with field veterinarians
and farmers in aquaculture
Within the conference Aquaculture Europe ‘17, an industrial forum
for farmers in Mediterranean mariculture was organised in cooperation with the Institute of Oceanography and Fisheries from Split and
ISPRA from Rome: “Cooperation in the Mediterranean Aquaculture
from Croatian perspective” where eminent experts in the field of
feeding, genetics, health and welfare and marketing in Mediterranean aquaculture participated as moderators. There were approximately 100 participants from Greece, Italy, Spain, Israel, France,
Turkey, as well as the Netherlands, Norway, Iceland and the UK.

Scientific and research activities
Two research projects are ongoing, financed from EU funds, and
Laboratory employees participated in the application of other 3
project tasks in 2017.
➜

FAIMMAC - Fishery and Aquaculture Integrated Management
along the Adriatic Coasts. The project is financed by the European Commission’s Executive Agency for Small and Medium-sized Enterprises (EASME). Project coordinator: Centro
Italiano Ricerche e Studi per la PescaScarl - C.I.R.S.PE., Rome,
Italy.

➜

MedAID – Mediterranean Aquaculture Integrated Development. A project within the scope of Horizon 2020 – Research and Innovation Framework Programme. SFS-21-23-20162017 Activity. Project coordinator: Mediterranean Agronomic
Institute of Zaragoza/International Centre for Advanced Mediterranean Agronomic Studies, Zaragoza, Spain.

➜

FMM/RAS/298/MUL “Strengthening capacities, policies and
national action plans on prudent and responsible use of antimicrobials in fisheries (aquatic animal health and aquaculture
component)” – FAO regional project for China, Malaysia, the
Philippines and Vietnam.

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

Virological fish test on cell cultures EPC and BF-2

➜

Identification of viral haemorrhagic septicaemia virus by
enzyme immunoassay (ELISA)

➜

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

Education and participation
in scientific and professional
conferences
➜

Annual Conference of NRLs for shellfish diseases, called and
organized by the EURL for shellfish diseases, IFREMER, held
at the Marine Institute, Oranmore, Ireland from 28 to 30 March
2017;

In the previous year, Laboratory employees were involved in the
review of papers for scientific journals. Snježana Zrnčić reviewed
articles for international magazines Journal of Fish Diseases and
Diseases of Aquatic Organisms, and was the program coordinaAnnual report, 2017
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Field work on FAIMMAC project.

Inspection of farming tools (FAIMMAC).

tor of the conference Aquaculture Europe ‘17 “Cooperation for
Growth”.

Cooperation with other institutions
➜

Institute for Oceanography and Fisheries in Split

➜

Mariculture Cluster – Group of White Fish Farmers

➜

Aquatica – freshwater fish aquarium Karlovac

➜

Division of Zoology of the Faculty of Science of Zagreb; within
the scope of cooperation, Snježana Zrnčić, PhD held a lecture
to the students of the graduate programme of studies – Ecology and Nature Protection, within the scope of the courses
“Natural Populations Management” and “Aquaculture” under
the title “Animal Health”.

Presenting H2020 MedAID project at the conference Aquaculture Europe 2017
in Dubrovnik.

Laboratory employees:
Dražen Oraić, PhD, DVM,
Laboratory Manager
Snježana Zrnčić, PhD, DVM,
scientific advisor
Giovanna Ivana Zupičić, DVM,
assistant
Gordana Bašić, technical associate
Department for Pathological Morphology (Z-IV)

Opći odjel (Z-VI)

General
Department
(Z-VI)
The structure of the Croatian Veterinary Institute
requires the existence of certain services commonly
referred to as General Department, which are
important for regular daily operations of the Institute.
The General Department consists of the following:
Accounting
Procurement
Sample Receipt and Control Office
➜ IT Office
➜ Animal Welfare Office.
➜

➜

Dražen Štefanović, LL.B.,

Head of the Department
e-mail: stefanov@veinst.hr

T

➜

he General Department activities are well known, including
the segment of legal and administrative affairs, accounting
and bookkeeping services, public procurement, receipt of
samples and constantly keeping abreast of the latest IT achievements.

CVI accounting also prepared numerous other reports, such as statistical reports, reports to the MoA, internal reports, etc.

In line with the Ordinance on Budget Accounting, the Budget Act
and the Ordinance on Financial Reporting in Budget Accounting
in 2017, all prescribed reports related to financial operations of
the Croatian Veterinary Institute were prepared and submitted in
timely fashion.

In the public procurement sector, the new Public Procurement Act
entered into force on 1 January 2017, and introduced some novelties in the implementation of public procurement procedures. In
2017, the Institute conducted 25 public procurement procedures
by publications in the Electronic Public Procurement Classifieds,
and nearly 50 procurement procedures treated as simple procurement that are conducted according to the Ordinance on Conducting Simple Public Procurement Procedures, which were conducted by relevant committees. Moreover, a large number of simple
procurements were conducted of lower amounts, where the laboratories of the headquarters and branches submitter demands for
procurement, after conducted market research and obtaining most
favourable offers.

Furthermore, all financial reports that the Croatian Veterinary Institute as a budget user is obligated to submit were prepared and
submitted in timely fashion to the assignor, i.e. the Ministry of
Science and Education.
Furthermore, in line with the Value Added Tax Act and the Ordinance on Value Added Tax, all monthly reports related to accounting of the value added tax were submitted in timely fashion.
Based on the Regulation on the preparation and delivery of the
Statement of fiscal responsibility and reports on application of fiscal rules, and instructions of the Ministry of Finance for the preparation and delivery of the Statement of fiscal responsibility, the
Statement of fiscal responsibility was prepared and submitted, and
comprehensive documents were also prepared therewith.
In line with the Ordinance on Value Added Tax and the Ordinance
on Amendments to the Ordinance on Income Tax, regular reports
on income, income tax and surtax were submitted in timely fashion, including also those on contributions for compulsory insurance (JOPPD form) for all CVI employees.

As in previous years, CVI accounting regularly undertook all necessary measures for the collection of claims from buyers, and regularly
conducted adjustment of financial data with buyers and suppliers.

The Sample Receipt and Control Office registered in 2017 49,333
unique sample numbers, 258,397 samples arrived, and it all resulted in 64,639 analysis reports.
In 2017, the IT Office actively participated in the implementation
of the project “Implementation and testing of electronic submission in XML format of zoonoses, antimicrobial resistance and foodborne outbreak data”, and the project “Pilot project on the implementation of SSD2 in the frame of the electronic transmission of
harmonised data collection of analytical results to EFSA”, whose
implementation was coordinated by the Croatian Food Agency.
Annual report, 2017
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2015, in April 2017 the second manual was issued for attendants,
this time focused on poultry. The title of the manual is “Poultry
Welfare at the Time of Killing”, by authors Professor Tomislav Mikuš, DVM, Professor Bela Njari, PhD and Professor Lidija Kozačinski, PhD, issued by the Croatian Veterinary Chamber. In total,
three series of training courses were held in the course of this year,
for red and white meet, with over 60 attendants overall.

In addition, the IT Office actively participated in and supervised
the procedure of changing the fixed telephony operator, as Amis
Telekom which was formerly the operator, was completely merged with Vip in the business system, and thusly Vip is the new fixed
telephony operator.
The Animal Welfare Office continued to implement activities related to the Council Regulation (EC) no. 1099/2009 on the protection
of animals at the time of killing in 2017 as well. Protection of animals at the time of killing is basically determined by said Regulation, which prescribes in which situations and in which manner
animals may be killed, including also in slaughterhouses. The
framework for implementing this Regulation is determined by the
Act on implementation of the European Union Regulation on the
protection of animals (Official Journal Narodne novine, number
125/13, 14/14 and 92/14). After obtaining the Decision of the Veterinary and Food Safety Directorate of the Ministry of Agriculture in

Opći odjel (Z-VI)

As the coordinator of the Regional Animal Welfare Centre (www.
rawc.eu), the Office organised a two-day workshop “Regional
approach to the implementation and enforcement of animal Regulation 1099/2009” from 22 to 23 March in Bled, Republic of Slovenia. The aim of the workshop was to collect information from 11
countries of the region (Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Greece, Kosovo, Macedonia, Montenegro, Romania,
Serbia and Slovenia) related to changes and implementation of
one of the most significant Regulations currently in the EU. Invited lecturers presented current developments from OIE (Nadege
Leboucq) and the European Commission (Desmond Maguire). Rebeca Garcia presented the newest initiative in the animal welfare
field, One Welfare (Figure 2), whereas professors Haluk Anil (Diplomat at the European College of Veterinary Public Health) and
Mohan Raj (University of Bristol) presented expert and scientific
achievements in the field of animal welfare at the time of slaughtering and killing. The workshop was held for over 50 participants,
with a very wide scope of expert attendants (representatives of
veterinary directorates, academic community, profession and industry). The Office was also host of the RAWC management board
meeting from 27 to 29 November on which guidelines were adopted, and activities planned for the next two years.
As of 1 July, the Office employs a new employee - Vera Auslender
Ujević, PhD, DVM, whereas Tomislav Mikuš, DVM, was appointed
Office Manager.

Opći odjel (Z-VI)

Annual report, 2017

CROATIAN VETERINARY INSTITUTE

99

100

CROATIAN VETERINARY INSTITUTE

General Department employees:
Dražen Štefanović, LL.B., Head of the Department
Sanja Gmaz, Dipl. Oecc., senior expert advisor
Tihana Damić, LL.M, expert associate
Martina Solić, LL.B., expert associate
Ivana Tunić, Dipl. Oecc., Accounting Manager
Antun Osvaldić, Dipl. Oecc., Deputy Accounting
Manager
Domagoj Stepanić, Profess. Spec. Oec.
Gordana Nemet Leboš, senior expert officer
Ljiljana Kralj, accounting officer
Mira Rogina, accounting officer
Ivana Nestić, accounting officer
Patricija Zamberlin, administrative officer
Osvaldić Igor, administrative officer
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Ivan Brozinčević, Dipl. Eng., IT Office Manager
Tomislav Mikuš, DVM, expert associate, Manager of the
Animal Welfare Centre
Vera Auslender-Ujević, MSc, expert associate in scientific
research system
Darko Želježić, DVM, senior expert associate in scientific
research system, Sample Receipt and Control Office Manager
Dean Raptavi, technical associate
Kristina Jaić, technical associate
Mario Vinkšel, technical associate
Bosiljka Đurić, administrative officer
Mira Pejak, administrative officer
Dubravka Matušin, administrative officer

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

Branch – Centre for Poultry Science

Branch – Centre
for Poultry
Science
The Centre for Poultry Science consists of the
following laboratories/units:

Vladimir Savić, PhD, DVM,

Laboratory for Animal 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)

Branch Head
e-mail: v_savic@veinst.hr

T

he Centre for Poultry Science was established in 1961 as part
of the Faculty of Veterinary Medicine of the University of Zagreb. Since 1993, it has been a branch of the Croatian Veterinary Institute. The main reason for its establishment was the start
of development of poultry farming in Croatia that required a specialized institution of a sort as its own upgrade. In time, the Centre
for Poultry Science has developed in terms of expertise, research
and laboratory activities into its current form. The laboratories of
the Centre for Poultry Science are accredited according to HRN
EN ISO/IEC 17025 standard.
As opposite to most diagnostic and analytical laboratories, the
Centre for Poultry Science also has an advisory role in the Croatian poultry farming, thus keeping close contacts with poultry
farmers. Such relation is reflected in the organisation of a traditional biannual scientific and professional symposium under the title “Poultry Days” with international participation. The 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 with other scientific institutions. At the beginning of 2017, there were 22 employees (8 PhDs,

1 MSc, 1 MSpec., 2 university degree employees, 8 technical associates and 2 auxiliary technical associates) at the Centre. During
the year one technical associate left the Centre, and two technical
associates were employed on fixed term basis, and one technical
associate retired, so at the end of the year the Centre still employs
22 employees in total.
Activities of the Centre for Poultry Science are numerous, including the most important: laboratory and field diagnostics of infectious, parasitic and other poultry diseases; testing of animal feed
safety and safety of raw materials and additives 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.
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Laboratory for Animal Feed
Analysis (C-1)
(determining minerals (sodium, calcium, potassium, magnesium,
manganese, zinc, iron, copper and phosphorus), determining the
content of water, ash, proteins, fibre, starch, detection of mycotoxins (zearalenone, ochratoxin A, fumonisin B1+B2), determining
the quantity of anticoccidial substances, and isolation and identification of verotoxigenic strains of E. coli. Apart from official
controls, the Laboratory performs also numerous other chemical,
microbiological and mycotoxicological analyses of food, animal
feed, raw materials and food additives. When required and demanded by customers, new analytical methods are introduced and new
recipes developed (poultry feed) at the Laboratory. Also, applying
modern technology, the success of production for all poultry categories is assessed. Where required, field diagnostics is conducted
aimed to resolve feeding, technological and animal health issues in
manufacturing practice. In addition, the effect of bacteria, moulds
and mycotoxins on poultry health and productivity is studied.

Marijana Sokolović, PhD, DVM,

Laboratory Manager
e-mail: m_sokolovic@veinst.hr

T

he Laboratory for Animal Feed Analysis is the official Laboratory for food and animal feed. According to the Ordinance on
authorization of official and reference laboratories for food
and animal feed (Official Journal Narodne novine 86/10, 7/11 and
74/13), for conducting official controls through accredited methods (determining fat content, isolation and identification of the
bacteria Salmonella and E. coli O157, proving aflatoxin mycotoxin,
deoxynivalenol and T-2/HT-2 toxin), and using methods with which
the Laboratory successfully participates in inter-laboratory tests

Branch – Centre for Poultry Science

Laboratory activities in 2017
Total number of samples, chemical and mycotoxicological
analyses in the Laboratory for animal feed analytics in 2017 equalled that of last year, whereas the number of microbiological
analyses was somewhat lower than last year. According to the
Regulation on animal protection measures against infectious and
parasitic diseases and on related financing for the year 2017 (Official Journal NN 5/2017) and the Instruction on the manner of implementing measures of animal health control prescribed by the
Regulation, Escherichia coli and the bacteria of Enterococcus spp.
(clause 29.3 Official Journal NN 5/2017), it was not foreseen for
VTEC to control the incidence of verotoxigenic strains of E. coli
(VTEC) in the samples originating from broilers of Gallus gallus
species, and therefore these analyses were not performed.
The quality and safety of food and animal feed is still a significant
factor in insuring the health of humans and animals. Legal regu-

Branch – Centre for Poultry Science

lations, including the Food Act and valid Ordinances prescribe
necessary controls and supervision of their implementation by
competent inspection authorities. Apart from necessary nutritive
characteristics important for productivity, health, behaviour and
welfare of animals, food safety is an important factor in preventing
the entry of undesirable pathogens and substances into the food
chain. Food and animal feed manufacturers as “subjects in food
business” therefore have a very important role in the breeding of
animals and the manufacture of products of animal origin as they
have to insure sufficient quantities of quality and safe food. Despite financial and other organisational difficulties, key priorities at
all food production levels are definitely human and animal health
protection. Significance of animal feed composition and quality
is the first in a sequence of measures ensuring successful animal
farming and manufacturing of quality products of animal origin,
preventing undesired occurrence of various health and production
problems. As a laboratory that has been active in food and animal
feed analyses for a number of years, and with the goal of reducing
the cost in food manufacture, with its work (raw materials and
ready meals analyses), it helps manufacturers in preparing recipes
using microbiologically quality raw materials of known chemical
composition. This facilitates manufacturers in the risk analysis
and definition of potential hazard sources in food production, in
compliance with GMP guidelines. Expert support to manufacturers in the selection of quality raw materials, food and animal
feed is provided by the Laboratory for Animal Feed Analysis staff,
which is verified by the customer satisfaction survey in previous
years. Just as in the years before, the customers recognized the quality of analyses but also the communicativeness and friendliness
of the staff in resolving their concerns and requirements.
In addition to routine analysis, the Laboratory experts took part in
inter-laboratory testing, just as in the former years, and worked on

Table 2. NUMBER OF SAMPLES AND MICROBIOLOGICAL
ANALYSES AS WELL AS SAMPLE ANALYSES ON MYCOTOXINS AND COCCIDIOSTATS IN FOOD AND ANIMAL
FEED IN 2017
Sample type
Type of analysis
Bacteriological analyses

Table 1. NUMBER OF SAMPLES AND CHEMICAL
ANALYSES OF FOOD AND ANIMAL FEED IN 2017
Type of sample

Number of samples Number of chemical analyses

Animal feed
(feed mixtures)

826

2465

Raw materials

478

837

Other

55

126

Total

1 359

3 428

Animal Raw mafeed terials

Other*

Total

241

151

7

399

Mycological analyses

39

25

1

65

Mycotoxins

42

31

0

73

Ionophore coccidiostats
Total analyses

18

0

0

18

340

207

8

555

Bacteriological analyses: Salmonella spp., Clostridium spp., Listeria spp.,
Enterobacteria, E. coli O157; Mycological analyses: analyses on pathogenic
moulds; Mycotoxins: Aflatoxin (B1, B1+B2+G1+G2, M1), Diacetoxyscirpenol
(DAS), Deoxynivalenol (DON), Fumonisin (B1+B2), Ochratoxin, T-2/HT-2
toxin, Zearalenone; Other analyses: antibiotic residues, vitamins; Other *:
Animal feed additives and premixes.
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the development and comparison of new methods, implementation of the quality system and resolving concerns in the manufacturing practice.

Inter-laboratory tests
During 2017, the Laboratory successfully participated in testing
basic chemical parameters and determining vitamins A and E.
Both tests were organized by the Central Institute for Supervising
and Testing in Agriculture (ÙKZÙZ) from Brno, Czech Republic.
As in previous years, the results of these tests were excellent.

Accreditation of methods
During 2017, the Laboratory did not increase the scope of accredited methods. Supervision by internal independent evaluators
was conducted in November 2017, whereas the supervision of the
Croatian Accreditation Agency (HAA) is foreseen at the beginning
of 2018. During the mentioned supervision, as in the last years,
the application of the management system in line with the requirements of the standard HRN EN ISO 17025, described in the Quality
Manual of the CVI, general and operative procedures and relevant
work plans and instructions was assessed as excellent. This confirms continuous correct application of the management system in
the Laboratory’s day-to-day operations.

Branch – Centre for Poultry Science

Personnel education, training
courses, travels and international
cooperation
In the preceding year, Laboratory employees attended a number of
seminars in the field of the management system and the following
seminars/workshops/symposiums:
➜

Marija Berendika, Dipl. FoodTech. Eng, attended the following
seminars:

–– Introduction into LC-MS, Instrumentalia, Zagreb (February 2017)
–– Application of microwave technology in the field of
extraction and samples preparation, Asolutic & Milestone
seminar, Zagreb (March 2017)
–– Mass Spectrometry Seminar, Sciex & Hebe d.o.o., Zagreb
(September 2017)
–– AnAs – chromatographic day, Zagreb (September 2017)
–– New dimension of innovation–food & environmental, Agilent Technologies & AlphaChrom, Zagreb (October 2017)
–– 14th Slovenian-Croatian Waters Users’ Meeting, Labtim,
Bled (November 2017)
➜ Tihomir Zglavnik, DVM, participated in the following seminars:
–– European Commission, Health, Food, Safety Directorate
General, G3 – Official controls and eradication of diseases
in animals – NRL meeting, Zagreb (April 2017)
–– 12th Symposium “Poultry Days” 2017 (May 2017)

Branch – Centre for Poultry Science

➜

Marijana Sokolović, PhD, DVM, attended the following seminars:
–– Introduction into LC-MS, Instrumentalia, Zagreb (February 2017)
–– ERC Conference, Zagreb (March 2017)
–– 12th Symposium “Poultry Days”, Šibenik (May 2017)
–– AnAs – chromatographic day, Zagreb (September 2017)
–– New dimension of innovation–food & environmental, Agilent Technologies & AlphaChrom, Zagreb (October 2017)
–– Demo presentation and workshop of solid and liquid samples analysers, Skalar, Asolutic, Zagreb (October 2017)
–– Workshop: Possibility of applying project proposal within
Horizon 2020, Zagreb (October 2017)
–– MyCOT- toxicology congress, Bangy (December 2017)

Scientific-research activities
In 2017, the cooperation with the Faculty of Veterinary Medicine
of the University of Zagreb and the Faculty of Agriculture of the
University of Zagreb continued, just as with other similar institutions, including the Institute for Medical Research and Occupational
Medicine, studying the genotoxicity of trichothecene mycotoxins.

Laboratory employees:
Marijana Sokolović, PhD, DVM, scientific associate, Laboratory Manager
Milivoj Mikec, PhD, DVM, scientific associate, Deputy Laboratory Manager
Marija Berendika, Dipl. FoodTech. Eng, expert associate

Tihomir Zglavnik, DVM, expert associate
Vesna Flajpan, technical associate
Ljerka Gregurić, technical associate (until the end of August 2017)
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Laboratory for Bacteriology
(C-2)
laboratory diagnostics, being the official laboratory within the scope of the annual “Decree on protection of animals from infectious
and parasitic diseases and related financing” as well as within the
framework of the National Salmonellosis Control Programs set out
by the Ministry of Agriculture (MoA) in layer flocks of Gallus gallus
reared for meat, adult breeding flocks in the production of Gallus
gallus breeds, in turkey flocks reared for meat (fattened), in breeding turkey flocks and in Gallus gallus broiler chickens (reared for
meat) in the Republic of Croatia, the Laboratory for Bacteriology
has been conducting laboratory tests for detection of Salmonella in
samples collected from poultry. In 2017, the Laboratory conducted
laboratory tests for detection and identification of Campylobacter
spp. in caecum of broiler chickens in compliance with the Program
for monitoring of Campylobacter spp. in broiler chicken flocks and
carcasses in the Republic of Croatia.

Borka Šimpraga, PhD, DVM,

Laboratory Manager
e-mail: b_simpraga@veinst.hr

T

he Laboratory for Bacteriology conducts the diagnostics of
significant poultry diseases of bacterial and fungal aetiology,
identification and biochemical characterisation of isolated
bacteria and fungi on ATB identification system. In 2016, molecular
methods were introduced for detection of Campylobacter jejuni and
Campylobacter coli under EURL-AR Protocol, Version 2 – November 2013 and of Enterococcus faecalis and Enterococcus faecium
under EURL-AR Protocol, Version 3 – January 2014. In addition to

Branch – Centre for Poultry Science

The Laboratory was appointed the National Reference Laboratory
for Salmonella and Campylobacter in Poultry by the Ministry of
Agriculture.

Laboratory activities in 2017
In 2017, the Laboratory analysed in total 15,506 samples (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 and hatcheries, poultry
organs, litter samples, caecum samples and bacterial cultures). In
analysed samples, 181 Salmonella spp. isolates were isolated. In
samples originating from broiler chickens 122 isolates were isolated, from layer hens reared for consumption 41, from breeding
layer hens 5, from breeding turkeys and turkeys reared for meat 1
isolate each, and in samples originating from pheasants 6 isolates.
In the samples of layer hens reared for consumption, the isolated
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serovar was mostly Enteritidis with 27 isolates (target serovar was
detected in 5 flocks of layer hens reared for consumption in production and in one flock in samples of 1/d chickens). Target serovar Typhimurium - monophasic variant was detected in one flock
in production. Serovar Infantis was detected in 8 flocks, serovar
Corvalis in 3 flocks (4 isolates), and serovar Derby in 1 flock in
production. In samples originating from breeding layer hens one
isolate of target serovar Enteritidis in 1/d chickens was isolated
which was not detected in the expanded sample, and one isolate
of serovar Infantis in breeding layer hens in production which was
also not confirmed in expanded sample. From other Salmonella
serovars one isolate of serovar Mbandaka, Livingstone and Bovismorbificans each were detected. In samples originating from broiler chickens, target serovar Enteritidis was detected in 1 flock, serovar Infantis in 99 flocks (101 isolate), and Mbandaka in samples
from 14 flocks. From other serovars, Coeln was isolated from two,

and Derby, Senftenberg, Singapore and Szentes from one flock
each. In samples originating from turkeys reared for meat target
serovar Typhimurium was detected in one flock and in samples
originating from breeding turkeys serovar Blockley in one flock.
In samples originating from pheasants, target serovar Typhimurium was isolated in samples from one flock, Blockley in three and
Infantis in samples from two flocks. Of total analysed 367 samples
from caecum of broiler chickens 243 isolates of Campylobacter
spp. were isolated. Of that 138 isolates belonged to C. jejuni, and
105 to C. coli. For determining the cause of death, from organs of
34 analysed poultry bacteria of Clostridium spp. were isolated and
from organs of 115 poultry, bacteria E. coli spp., from organs of 33
poultry bacteria of Enterococcus, from organs of 11 analysed poultry bacteria Erysipelothrix rhusiopathiae and from organs of 10
analysed poultry Mannheimia haemolytica. Bacteria of Pasteurella
were not isolated from any of 25 analysed animals.

Table 1. TOTAL NUMBER OF SAMPLES TESTED AT THE LABORATORY FOR BACTERIOLOGY IN 2017
Sample type
Faeces / Overboots

Number
of
samples

Tests
Bacteriological
SAL

14 025

14 025

Poultry / cause of death

168

168

Poultry / organ Salmonella test

250

250

B. eggs / Eggshells

305

305

38

38

196

24

Cloaca swabs

35

35

Dust from poultry
farming facilities

15

15

Caecum samples

367

Bacteria cultures

102

C. eggs
Swabs / poultry farming
facilities, hatchery

Test on antimicrobial
product residues
Total

CAMP

Mycological

CL

PAS

STA

EC

PSA

ENT.

84

25

168

160

168

48

28

1

1

1

1

1

172

172

172

172

172

367
102

5
15 506

14 967

84

25

341

333

341

221

367

B. eggs – breeding eggs, C. eggs – eggs for consumption, SAL – Salmonella, CL – Clostridium, PAS – Pasteurella, STA
– Staphylococcus, EC – E. coli, PSA – Pseudomonas aeruginosa, ENT – Enterococcus., CAMP- Campylobacter
Swabs - swabs taken from surfaces and equipment in poultry farming facilities and hatcheries
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Inter-laboratory comparative tests
conducted in 2017
➜

➜

➜

In the second half of November and in the first half of December 2016, an inter-laboratory comparative testing was organized by EU Reference Laboratory for Salmonella in Bilthoven,
the Netherlands (Program title – EURL - Salmonella Interlaboratory Comparison Study) (2016) on typing of Salmonella
spp.). The results of EURL were obtained in the middle of
January 2017. Inter-laboratory comparative test was realised
with 100% accuracy - for 21 isolate of Salmonella serovars
were accurate.
In February, an inter-laboratory comparative testing was organized by VLA - Veterinary Laboratories Agency – UK (Program
title – Salmonella in poultry). The testing was conducted with
full accuracy (the result was accurate for all five samples; sensitivity, specificity and serotyping of Salmonella).
In March, an inter-laboratory comparative testing was organized by the EU Reference Laboratory for Salmonella in Bilthoven, the Netherlands (Program title - Detection of Salmonella
spp. in samples from the primary production stage). According

Branch – Centre for Poultry Science

to the EURL report, inter-laboratory comparative test was
assessed as well performed and with 100 % accuracy.
➜

In March, an inter-laboratory comparative testing was organized by the EU Reference Laboratory for Campylobacter in
Uppsala, Sweden (Program title – “Detection and species identification of Campylobacter spp. in caecum samples”). According to the report as well as the EURL assessment, all values
(sensitivity, specificity, precision in detection and sensitivity
in species identification) fulfilled the criteria for excellent testing.

➜

In the second half of November and in the first half of December 2017, an inter-laboratory comparative testing was organized by EU Reference Laboratory for Salmonella in Bilthoven,
the Netherlands (Program title – EURL - Salmonella Interlaboratory Comparison Study (2017) on typing of Salmonella spp.).
The results are being processed by EURL.

Branch – Centre for Poultry Science

Laboratory staff education in 2017
➜

➜

29-30 May 2017 Borka Šimpraga, PhD, DVM, participated in the
annual meeting (workshop) of Salmonella Reference Laboratories “22nd EURL – Salmonella Workshop 2017”, organized
by EURL-Salmonella, Bilthoven, the Netherlands, held in Zaandam, the Netherlands,
14-15 September 2017 Luka Jurinović, PhD, Dipl. Eng. Biol.,
participated in the annual workshop of Campylobacter Reference Laboratories organized by EURL - Campylobacter,
Uppsala, Sweden, held in Nantes, France.

All the Laboratory employees attended continuous training in form
of internal seminars on management system.

Scientific and professional
conferences and invited lectures in
2017
➜

➜

10-13 May 2017 Borka Šimpraga, PhD, DVM, Luka Jurinović,
PhD, Dipl. Eng. Biol. and Fani Krstulović, PhD, DVM, participated in the 12th Symposium “Poultry Days 2017” with international participation held in Šibenik.
10-14 September 2017 Luka Jurinović, PhD, Dip. Eng. Biol.
participated with the poster “Prevalence and antimicrobial
resistance of Campylobacter spp. found in gulls, Laridae, wintering in Zagreb, Croatia” at the 19th International workshop
on Campylobacter, Helicobacter and Related Organisms 2017
held in Nantes, France.

➜

5-7 October 2017 Luka Jurinović PhD, Dip. Eng. Biol. held an
invited lecture under the title “Seagulls, Laridae, as a model for
research of wild birds´ diseases” at the 7th International Congress “Veterinary Science and Profession” held in Zagreb.

➜

16-17 October 2017 Luka Jurinović PhD, Dip. Eng. Biol. participated at the 2nd Croatian Food Safety Risk Assessment Conference with the marking of the World Food Day 2017 held in
Osijek.

Accreditation
The Laboratory for Bacteriology has four methods accredited under HRN EN ISO/IEC 17025:2007:
➜

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.

International cooperation
The Laboratory for Bacteriology cooperates with similar national
and international laboratories and scientific and research institutions.

Laboratory employees:
Borka Šimpraga, PhD, DVM, senior
scientific associate, Laboratory
Manager
Luka Jurinović, PhD, Dipl. Eng. Biol.,
scientific associate
Fani Krstulović, MSpec, DVM, senior
expert associate, Deputy Laboratory
Manager
Aleksandar Hađina, technical associate
Marijana Jurić, technical associate
Domagoj Marković, technical associate
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Laboratory for Pathology
(C-3)
visits and as part of scientific research. A 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
immune-histochemical test (in cooperation with other veterinary
and human medicine laboratories). All the tested cases, as well
as those tested in the course of scientific research have been filed
and photo-documented. In case of suspected infectious or parasitic diseases which may be prevented, identified and controlled
by implementation of activities based on the applicable Croatian
Ministry of Agriculture Decree on measures for the protection of
animals from infectious and parasitic diseases, the organs and tissues are subjected to supplemental (microbiological, parasitological, virological) tests in accordance with the Decree.

Laboratory activities in 2017
Marina Tišljar, PhD, DVM,

Laboratory Manager
e-mail: m_tisljar@veinst.hr

T

he main activity of the Laboratory is pathological-morphological diagnostic 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 (pathologicalhistological and cytological test) of poultry and other bird types
brought to the Laboratory for Pathology by field veterinary services, farmers and family farm owners or by experts and/or researchers (poultry or fowl kept for experiments), tested during field

Branch – Centre for Poultry Science

In 2017, the Laboratory tested in total 761 carcasses and organs
of domestic and decorative poultry, wildfowl, decorative birds and
other types and/or breeding categories of birds. The pathologicalmorphological (355; 46.64 %) test included various farming and
age categories of domestic poultry from intensive and extensive
farming conditions (broiler chickens, lightweight and heavyweight
hybrid layer hens and /mostly/ turkeys reared for meat /intensive
farming and family farms/) (Tables 1 –5). Table 6 shows the mortality structure of various types of forest, water (decorative) fowl
and birds, autochthonous breeds of poultry, and exotic and other
types of birds. The pathological-histological test included in total
406 organs (53.35 % of the total number of samples received in the
course of 2017) of which 199 (49.01 %) organs were sampled during autopsy of birds, and 207 (50.98 %) of organ samples were delivered to the Laboratory by customers. Pathological-anatomical tests were also accompanied by supplemental tests; bacteriological/
mycological (679 organs); virological (105 organs); parasitological
(23 organs) and cytological tests (4 organs).
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Table 1. MORTALITY STRUCTURE IN BROILER CHICKENS,
HEAVYWEIGHT AND LIGHTWEIGHT HYBRID LAYER HENS,
RELATED TO DISEASES CAUSED MOSTLY BY MICRO
ORGANISMS
Broiler
chickens

Diseases
Omphalitis, yolk sac
infection (/coli/sepsis)

No.

%

16

4,50

Hepatitis in inclusions
(adenovirus type
inclusions)

Heavyweight
hybrid layer
hens

Lightweight
hybrid layer
hens

No.

No.

%

4

19

5,35

0,28

7

1,97

5

1,40

12

3,38

1

0,28

8

2,25

Obesity

2

0,56

28

7,88

7

1,97

3,09

Table 3. MORTALITY STRUCTURE IN BROILER CHICKENS,
HEAVYWEIGHT AND LIGHTWEIGHT HYBRID LAYER HENS,
RELATED TO DISEASES CAUSED MOSTLY BY PARASITIC
INFESTATION
Broiler
chickens
No.

%

2

0,56

Worm infestation
5

1,40

Poultry red
mite infection

Heavyweigh
Lightweight
hybrid layer hens hybrid layer hens
No.

%

No.

%

1

0,28

4

1,12

4

1,12

1

0,28

9

2,53

Knemidocoptiasis
TOTAL

2

0,56

1

0,28

1,12

Erysipelas

12

Chronic respiratory
disease (CRD)

3

0,84

Infectious stunting
syndrome (ISS)

4

1,12

3,38

Table 4. MORTALITY STRUCTURE; DISEASES CAUSED
MOSTLY BY MICROORGANISMS AND PARASITIC INFESTATION IN TURKEYS REARED FOR MEAT (INTENSIVE
FARMING; FAMILY FARMS)
Turkey for meat

Diseases
Lymphatic hyperplasia in kidneys
51 14,36

Swollen head syndrome

8
2

%

Neuropathy (axonopathy)

Diseases

4

No..

61 17,18

11

Fibrinopurulent
inflammation of
upper respiratory tract
and polyserositis;
sepsis (Mannheimia
haemolytica, E.
coli; Ascaridia galli,
Heterakis gallinarum*)

0,56

Autopsy for the purpose
of taking organ samples
for microbiological test
TOTAL

%

Cannibalism; pecking

TOTAL

Fibrinopurulent
inflammation of
upper respiratory tract
and polyserositis;
sepsis (Mannheimia
haemolytica, E. coli)

Marek’s disease

No.

Ascites - pulmonary
hypertension syndrome (PHS)

1,12
1

Reproductive organ
diseases (oophoritis,
oviductitis, egg
retention; sepsis /
Enterococcus spp., E.
coli, Clostridium spp./)

ISS, femoral head
necrosis (FHN), sepsis
(Enterococcus faecalis,
Enterococcus hirae,
Enterococcus faecium,
Clostridium sp.,
Staphylococcus sp.)

%

Broiler
Lightweight
chickens hybrid layer hens

Diseases

Peripheral neuropathy (PN)

Smallpox

Sepsis (Clostridium
sp., E. coli)

Table 2. MORTALITY STRUCTURE; DISEASES CAUSED
MOSTLY BY FEEDING AND FARMING TECHNOLOGY
ERRORS IN BROILER CHICKENS AND LIGHTWEIGHT
BREEDS

80 22,53

31

FHN Malabsorption syndrome (MS)
Necrotizing myocarditis. Sepsis
(Enterococcus faecalis, Enterococcus
faecium, Clostridium sp., Klebsiella
pneumoniae**, E. coli, Salmonella infantis**)

2,25
23

6,47

15

4,22

8,73 128 36,05

* Heterakis gallinarum was determined in one of five carcasses of lightweight

FHN Necrotizing myocarditis.
Sepsis (Enterococcus faecalis, E.
coli, Salmonella infantis)
Singamosis
TOTAL

No.

%

1

0,28

25

7,04

2

0,56

1

0,28

29

8,17

**bacteria marked with asterisks were determined in one of 25 turkey carcasses

hybrid layer hens
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Table 5. MORTALITY STRUCTURE; DISEASES
CAUSED MOSTLY BY FEEDING AND FARMING
TECHNOLOGY ERRORS IN ZAGORJE TURKEY
Zagorje turkey

Diseases

NO.

%

Cornea leucoma; cachexia

1

0,28

TOTAL

1

0,28

Education and participation
in scientific and professional
conferences
➜

Table 6. MORTALITY STRUCTURE CAUSED BY VARIOUS DISEASES
IN WILD AND DECORATIVE FOWL, AUTOCHTHONOUS POULTRY
BREEDS, WILD AND EXOTIC BIRDS AND OTHER KINDS OF BIRDS

Marina Tišljar, PhD, DVM:
–– Workshop: “How to report an animal trial” Croatian Laboratory Animal Science Association
(CroLASA) (National Ethics Committee/Prof.
Lidija Bach Royecki, PhD, Prof. Nataša Jovanov
Milošević, PhD, DVM, Ranko Stojković, PhD,
DVM, scientific advisor, Julija Erhardt/), IRB,
Zagreb, 10 February 2017
–– Scientific and professional conferences 12th
Symposium “Poultry Days 2017” with international participation, Croatia, Šibenik, 10-13 May
2017
–– Education (scientific forum – lecture): “BPC –
further research” (Prof. Predrag Sikirić, PhD,
MD, Institute of Pharmacology, University of Zagreb School of Medicine), University of Zagreb
School of Medicine, 12 December 2017
–– Professional conference (education): “Medicinal products and...” – expert lecture: “Influenza
– is there an alternative to vaccination?” (Vladimir Draženović, MD, Head of the National Influenza Centre WHO, Croatian Institute of Public
Health, Zagreb), Teaching Institute of Public Health “Dr. Andrija Štampar”, Mirogojska street 16,
Zagreb, 20 December 2017

Wild and decorative fowl,
autochthonous poultry
breeds, wild and exotic birds
and other kinds of birds

Diseases

NO.

%

Trauma (white-tailed eagle / Haliaeetus albicilla;
black redstart /Phoenicurus ochruros/; Eurasian
blue tit /Parus caeruleus/; Icterine warbler /
Hippolais icterina/; Eurasian tree sparrow /Passer
montanus/; Socorro dove /Zenaida graysoni/)

8

2,25

Stomach obstipation (great cormorant /
Phalacrocorax carbo/; African
Spoonbill /Platalea alba/)

2

0,56

Gizzard cuticle erosion, melena (white
wagtail /Motacilla alba/; great tit /Parus
major/; Socorro dove /Zenaida graysoni/;)

8

2,25

11

3,09

Sudden cardiac death (common
chaffinch /Fringilla coelebs/)

1

0,28

Kidney sclerosis. Articular gout (white faced
whistling duck /Dendrocygna viduata/)

1

0,28

Pancreatitis with inclusions (adenovirus type
inclusions) (garganey /Anas querquedula/)

2

0,56

Worm infestation (mandarin duck /Aix galericulata/)

2

0,56

Miocardiopathy with polyomavirus inclusions
(budgerigar /Melopsittacus undulatus/)

1

0,28

Trichomoniasis (Eurasian collared
dove /Streptopelia decaocto/)

1

0,28

Aspergillosis (Hrvatica hen)

1

0,28

Marek’s disease (Hrvatica hen)

1

0,28

39

10,98

Unsuitable for test (traumatic injury /high
degree crushing/) (Eurasian tree sparrow /Passer
montanus/; Eurasian blue tit /Parus caeruleus/;
European Starling /Sturnus vulgaris/; middle spotted
woodpecker /Dendrocopos medius/; Eurasian
Nuthatch /Sitta europaea/; Eurasian blackcap /
Sylvia atricapilla/; domestic pigeon /Columba livia
domestica/; common blackbird /Turdus merula/)

TOTAL

Table 7. TOTAL AND GRAND TOTAL NUMBER OF ANALYSED DOMESTIC POULTRY CARCASSES (BROILER CHICKENS, HEAVYWEIGHT AND LIGHTWEIGHT HYBRID LAYER HENS), TURKEYS REARED FOR MEAT (INTENSIVE FARMING; FAMILY FARMS)
AND ZAGORJE TURKEYS AS WELL AS WILDFOWL AND DECORATIVE FOWL, AUTOCHTHONOUS POULTRY BREEDS, WILD,
EXOTIC AND OTHER BIRDS IN 2017:
Number of carcasses
analysed in 2016

Total
GRAND TOTAL
Branch – Centre for Poultry Science

Broiler
chickens

Heavy-weight hybrid
layer hens

Light-weight hybrid
layer hens

Turkeys reared for meat
(intensive farming, family
farms) and Zagorje turkey

Wildfowl and decorative
fowl and other birds

No.

%

No.

%

No.

%

No.

%

No.

%

89

25,07

32

9,01

165

46,47

30

8,45

39

10,98
355

Branch – Centre for Poultry Science

During the past year the employee Marina Tišljar, PhD reviewed scientific papers for international scientific magazines Asian-Australasian Journal of Animal Sciences (AJAS), Iranian Journal of Applied
Animal Science (IJAS), Journal of Applied Animal Research (JAAR)
and for the Collection of Papers of the 12th Symposium “Poultry Days
2017” with international participation (Šibenik, 10-13 May 2017).

Scientific-research activities
➜

Pathological-morphological and clinical research related to
the issue of etiopathogenesis of cardiovascular diseases in turkeys reared for meat in intensive farming during fattening period, preliminaries for the application of L-arginine (nitric oxide
synthase precursor) in breeding turkey reared for meat in the
first 18 weeks of life) - Croatian Veterinary Institute, Centre for
Poultry Science, Zagreb - VINDON d. o. o., Slavonski Brod

➜

Pathological-morphological study related to wildfowl diseases
– Department for Poultry Diseases with Clinic, Faculty of Veterinary Medicine of the University of Zagreb – Croatian Veterinary Institute, Centre for Poultry Science, Zagreb – Kopački
rit Nature Park Public Institution, Tikveš

Cooperation with other institutions
1. Faculty of Veterinary Medicine of the University of Zagreb, Zagreb
2. University of Zagreb School of Medicine, Zagreb
3. Ljubljana University Medical Centre, Ljubljana
4. Kopački rit Nature Park Public Institution, Tikveš
5. Prof. Helga Gerlach, PhD, (Fachtierartzin für Geflugelkrankheiten und das Teilgebiet Ziervogel und Tauben, Munich)

Laboratory employees
Marina Tišljar, PhD, DVM, scientific advisor,
Laboratory Manager
Patricija Mihalinčić, technical associate

6. VINDON d.o.o., Slavonski Brod
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Laboratory for Virology and
Serology (C-4)
activity of the Laboratory is serological and molecular diagnostics of certain bacterial poultry diseases. The Laboratory uses
the following methods: isolation and identification of viruses in
chicken embryos, conventional and Real-Time PCR, ELISA, haemagglutination inhibition test, fast serum agglutination, gel immunodiffusion, neuraminidase inhibition and vaccine titration in SPF
embryos and cell culture.
In addition to laboratory diagnostics of viral and bacterial diseases
at customers’ request, the Laboratory acts as National Reference
Laboratory of the Republic of Croatia in the field of diagnostics of
avian influenza and Newcastle disease, based on the Croatian Ministry of Agriculture – Directorate of Veterinary Services decision,
and conducts the following activities:
➜

Within the scope of the annual “Decree on measures to protect animals from infectious and parasitic diseases and their
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 Avian Influenza
Virus Testing in Wildfowl” of the Ministry of Agriculture, the
Laboratory organizes and conducts the collection and testing
of wildfowl samples for the National Monitoring, in order to
determine the risk of introduction of avian influenza virus into
domestic poultry farms.

➜

Within the scope of the annual “Program of Avian 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 and H5N8 in ducks and geese.

Vladimir Savić, PhD, DVM,

Laboratory Manager
e-mail: v_savic@veinst.hr

T

he Laboratory conducts diagnostics of all major viral poultry
diseases directly, based on detection of agents, or indirectly,
by detection of specific antibodies in non-vaccinated birds.
A significant share in its activities is the evaluation of post-vaccination immunity in farm poultry and free-range poultry. Another

In addition to the diagnostics provided as the National Reference
Laboratory, it also conducts the following activities:
➜

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 testing of tissue
samples of dead or killed birds.

➜

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

The Laboratory is also appointed the Reference Laboratory for
Avian Influenza for Eastern Europe and Caucasus by the Food
and Agriculture Organisation (FAO) based on TCP/RER/ 3004 Program. Within the scope of the program, the Laboratory manufactures reference reagents for avian influenza and provides training for
laboratory diagnostics of that disease.
Branch – Centre for Poultry Science
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Laboratory activities in 2017
In the previous year, the Laboratory conducted
33,272 analyses, out of which 31,965 were serological analyses (Table 1) and 307 analyses related
to detection, identification or enumeration of viruses and mycoplasmas in tested samples (Table 2).

Table 1. TESTS FOR DETECTION/ENUMERATION OF ANTIBODIES (METHOD)
Antibodies

Test

Avian influenza, subtype H5 (IHA)

3 748

Avian influenza, subtype H7 (IHA)

3 748

Avian influenza, H5N8 (IHA)

391

Newcastle disease (IHA)

3 461

Western Nile encephalitis (ELISA)

1 732

Haemorrhagic enteritis in turkeys (IDG)

1 296

Infectious bursal disease (ELISA)

556

Table 2. TESTS FOR DETECTION/ENUMERATION OF VIRUSES
Real
Time PCR

Virus
Influenza A

StanSequendard
cing
PCR

ELISA

Avian influenza (HA or NA gene)

62

Newcastle disease

20

Western Nile encephalitis

22

Infectious bronchitis

47

7

375

Avian adenoviruses

12

Mycoplasma gallisepticum

6

Mycoplasma meleagridis

2

Mycoplasma synoviae

4

Avian pneumovirus

3

Chicken anaemia virus

20

9

2

1

102
1

Infectious bronchitis (ELISA)

606

1

Avian pneumovirus (ELISA)

540

Avian astroviruses

1

315

Turkey and chicken parvoviruses

2

4 205

Avian encephalomyelitis

Mycoplasma gallisepticum (BSA)

6 531

Marek’s disease

Mycoplasma synoviae (BSA)

1 589

Avian reoviruses

1 884

Total

Mycoplasma meleagridis (BSA)
Total

31 965

14

3

Turkey astrovirus

Salmonella D group (BSA)

1

1
6
2
783

75

43

1

7

Grand total

In 2017, highly pathogenic avian influenza was detected in the Republic of Croatia of H5N5 and H5N8 subtypes in wild birds and
domestic poultry, avian adenoviruses in domestic poultry, poultry
smallpox, poultry infection with Western Nile virus, and infection
with the bacteria Mycoplasma gallisepticum.

Development of new diagnostic
methods in 2017
➜

Because of exceptionally frequent and fast mutations occurring in the genome of avian influenza virus, numerous ad hoc
modifications for molecular methods were successfully realized with the goal of detailed identification of highly pathogenic viruses of H5N5 and H5N8 subtypes that were in circulation during epizooty of 2017 in Croatia.

➜

Automated RNA and DNA extraction

➜

RT-PCR for avian encephalomyelitis virus detection

ELISA

42

Poultry leucosis

Poultry smallpox

Leucosis (ELISA)

Isolation
of viruses
in chicken
embryos

16

1 363

Egg drop syndrome (IHA)

Serotyping

285
1 307

17025:2007 standard, and has been appointed the National Reference Laboratory of the Republic of Croatia for diagnostics of avian influenza and Newcastle disease.
Accredited methods:
➜

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).

Accredited methods and
inter-laboratory comparative tests
Since 2009, the Laboratory for Virology and Serology has implemented the quality system based on the HRN EN ISO/IEC
Annual report, 2017
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for Newcastle disease diagnostics: Real Time PCR for M gene
of avian paramyxovirus type 1 (Detection of Virulent Newcastle Disease Virus in Clinical Samples – NVSL USDA).

The Laboratory participated in four inter-laboratory tests. The tests concerned avian influenza and Newcastle disease.
The Laboratory also organized the inter-laboratory testing for avian
influenza according to TCP/RER/3004 (FAO) Program as the Reference Laboratory for Avian Influenza for Eastern Europe and Caucasus.

Inter-laboratory comparative tests
1. Avian influenza
–– EU AI PCR Proficiency Panel 2017 - IE/FAO/EU Reference
Laboratory for Avian Influenza, VLA, Weybridge, United
Kingdom.
The molecular method panel had 7 samples, tested by use of Real
Time PCR procedure for M gene, H5 gene, H7 gene and N5 and N8
gene of avian influenza. The samples positive on H5 or H7 were
tested by means of standard PCR procedure and sequenced in order to examine whether they included a low pathogenic (LPAI)
or a high pathogenic (HPAI) virus. All results for the molecular
methods related to M gene, H5 gene, H7 gene and N1 gene were
entirely accurate. All H5 and H7 positive samples were accurately
identified as LPAI or HPAI.
2. Newcastle disease
–– EU APMV-1 PCR Proficiency Panel 2017 - IE/FAO/EU Reference Laboratory for Avian Influenza, VLA, Weybridge,
United Kingdom.
In the molecular method panel, there were 7 samples tested by use
of Real Time PCR procedure for M gene of Newcastle disease. The
samples positive to Newcastle disease virus were tested by use of
standard PCR procedure and sequenced to check if it was a virulent virus. All our results were entirely accurate.
3. Serotyping of Newcastle disease virus (APMV-1) and avian influenza virus

All antigens were accurately identified. The requirement of the
comparative test was to identify and determine the type of antigens of avian influenza and antigens of avian paramyxoviruses.
In our results, we specifically determined for each antigen which
HA subtype of influenza it was (H1 to H16), i.e. which serotype of
PMV (PMV-1 to PMV-9) it was. We also precisely determined the
hemagglutination titre for all 6 test antigens, as well as for two
working antigens.

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

from 28 February to 2 March 2017 Vladimir Savić, PhD, participated as an invited lecturer in the closing conference of the
COST action FA1207 “Towards Control of Avian Coronaviruses: Strategies for Diagnosis, Surveillance and Vaccination”,
Brussels, Belgium

➜

from 13 to 24 March 2017 Vladimir Savić, PhD, participated
in the mission at the Central Veterinary Institute of the Republic of Togo within the IAEA program “Strengthening Africa’s
Regional Capacity for Diagnosis of Emerging or Re-emerging
Zoonotic Diseases, including Ebola Virus Disease (EVD), and
Establishing Early Warning Systems”, Lomé, Togo

➜

from 25 to 27 April 2017 Vladimir Savić, PhD, Tajana Amšel
Zelenika, PhD and Mirta Balenović, PhD took part in the annual meeting of national reference laboratories of EU for avian
influenza and Newcastle disease “The 23rd Annual Meetings of
the National Reference Laboratories for Avian Influenza and
Newcastle Diseases of European Union Member States 2017”,
Zagreb, Croatia.

➜

from 10 to 13 May 2017 Vladimir Savić, PhD, Tajana Amšel Zelenika, PhD and Mirta Balenović, PhD participated in the 12th
Scientific and Professional Symposium with international participation “Poultry Days 2017”, Šibenik, Croatia.

➜

from 7 to 11 August Vladimir Savić, PhD participated in the
annual meeting related to the IAEA project “Early Detection of
Transboundary Animal Diseases (TADs) to Facilitate Prevention and Control through a Veterinary Diagnostic Laboratory
Network (VETLAB Network)”, Vienna, Austria

➜

from 11 to 22 September 2017 Sandra Vrtarić, technical associate participated in the IAEA workshop “Regional Training

–– EU AI & APMV-1 ND Conventional Proficiency Panel 2016
- IE/FAO/EU Reference Laboratory for Avian Influenza,
VLA, Weybridge, United Kingdom).

Branch – Centre for Poultry Science
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course on advanced detection and differentiation of avian
influenza viruses in light of current outbreaks in the Europa
region”, Seibersdorf, Austria.
➜

from 20 to 22 September 2017 Vladimir Savić, PhD participated as an invited lecturer at the “7th Congress of the Slovenian
Microbiological Society”, Bled, Slovenia.

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

Animal Health and Veterinary Laboratories Agency, UK

➜

International Atomic Energy Agency, Vienna, Austria

➜

Veterinary Faculty of the University of Ljubljana, Institute for
Health Care of Poultry, 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

➜

Laboratoire Central Veterinaire de Lomé, Togo

Scientific-research activities
➜

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

➜

IAEA Coordinated Research Project /Veterinary Diagnostic
Laboratory Network (“VETLAB Network”) to Prevent and
Control Transboundary Animal Diseases (TADs), “Quality control materials for standardisation and harmonization of avian
influenza and Newcastle disease laboratory diagnosis”.

➜

Scientific project “Prevalence and molecular epidemiology of
emerging and re-emerging neuroinvasive arboviral infections
in Croatia” (manager Assistant Professor Tatjana Vilibić Čavlek, PhD), Croatian Science Foundation.

➜

Research project “Novel Molecular Mechanisms for New
Therapeutic Approaches: Interactions of microRNAs and
Hedgehog-GLI Signalling Pathway in Serous Ovarian Carcinoma” (manager Sonja Levanat, PhD, Institute Ruđer Bošković), Croatian Science Foundation.

Laboratory employees:
Vladimir Savić, PhD, DVM, scientific advisor, Laboratory Manager
Tajana Amšel Zelenika, PhD, DVM, scientific associate, Deputy Laboratory Manager
Mirta Balenović, PhD, DVM, scientific advisor
Maja Marđetko, technical associate
Željka Račić, technical associate
Sandra Vrtarić, technical associate
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General Unit
substances for the laboratory and office premises, technical and scientific literature as well as protective clothes were purchased and
various administrative services were provided in relation to the operations of the Centre for Poultry Science in general.
A great role in the operations of the General Unit was played by
the Reception Office, which received and recorded the diagnostic
samples submitted to the Centre for Poultry Science.
A significant contribution to the operations of the Centre for Poultry Science was provided by the General Unit staff engaged in
washing and sterilisation of laboratory dishes and the cleaning and
maintenance of laboratory and office premises.

Accreditation

Radmila Raguž-Đurić, MSc, Dipl. Eng.,

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

T

he General Unit of the Centre for Poultry Science encompasses the economic, statistical and IT services, administration, Reception Office, washing and sterilisation of laboratory
dishes, cleaning of laboratories and offices, providing full support
to the Centre for Poultry Science activities. The General Unit has
four employees: one MSc, one technical associate and two cleaning ladies. Among numerous activities of the General Unit the
most important are the following: collection of statistical data on
poultry farming in Croatia and in the world; implementing various
researches on poultry farming capacities; implementing the research on training of poultry farmers; organising conferences on poultry farming issues; administrative services related to the Centre
for Poultry Science; receipt of diagnostic materials; washing and
sterilisation of laboratory vessels, and cleaning of laboratory and
office premises.

General Unit activities in 2017
In 2017, the General Unit participated in various types of research related to poultry production. This primarily refers to regular
collection and analysis of statistical data on development of the
Croatian and global poultry industry and consumption, export and
import of poultry products and training of poultry farmers.
Numerous letters, contracts, invoices and various financial analyses
were made, while office consumables, cleaning and maintenance
Branch – Centre for Poultry Science

The General Unit is actively involved in all operations concerning
the implementation of the management system in the Centre for
Poultry Science and fulfilment of requirements of HRN ISO IEC
17025 standard.
The General Unit activities in 2017 were focused on the improvement of the management system through the education of
employees, employee qualifications tests, updating of all documents and forms, customer feedback analysis and qualification of
suppliers of the Centre for Poultry Science. The General Unit takes
part in the assessment by the Croatian Accreditation Agency through operations of other laboratories being accredited, particularly
by harmonization of the operating procedures with the requirements of Article 4 of HRN ISO IEC 17025.

Education, seminars, workshops
In 2017, the General Unit employees attended two internal seminars on the topic of management systems. The employees participated also in the education “Safety at Work and Fire Protection”
organized by the company Kontrol biro - Prister d.o.o. from Zagreb.

Scientific and professional
conferences
Together with the Laboratory for Virology and Serology of the
Centre for Poultry Science, the General Unit also participated in
the organization of the conference “EU AI/ND National Reference
Laboratory Meeting - Zagreb”. The conference, led by Vladimir Savić, PhD, was successfully held in Zagreb from 25 to 27 April 2017.
In 2017, the General Unit actively participated in the organization
of the scientific and professional symposium “Poultry Days 2017”
with international participation. The symposium successfully took
place from 10 to 13 May 2017 in Solaris Beach Resort, Ivan hotel in
Šibenik, with approximately 210 participants from eleven countries. Participants in the symposium were poultry farmers and animal

Branch – Centre for Poultry Science

feed factories, as well as employees of administrative and professional services, educational and scientific and research institutions,
economic and professional organizations, representatives (medicinal products, equipment, food additives) related to poultry farming.
General Unit employee, Radmila Raguž-Đurić, MSc, was the secretary of the symposium and member of the Organising Committee.

Scientific-research activities

the Croatian and global poultry industry, research of tendencies
and changes in the consumption of poultry products, analysis of
changes in the production, consumption, export and import of poultry products. The assessment of the development level of Croatian poultry industry refers to the recording of existing poultry
industry capacities, as well as research of lifelong education with
the aim of developing guidelines for establishing an organized professional training system for poultry farmers.

In 2017, General Unit Manager, Radmila Raguž-Đurić, MSc, also
worked on an analysis of long-term trends in the development of

General Unit employees:
Radmila Raguž-Đurić, MSc, Dipl. Eng.,
expert associate, General Unit Manager
Vesna Vinter, technical associate
Ivanka Majer, cleaning lady
Ivana Oštrić, cleaning lady
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Branch –
Veterinary
Institute Križevci
In 2017, there were 26 employees, out of them
8 veterinarians, including 4 PhDs, 3 MScs, 3
Chemistry Engineers, all of them attending
PhD studies, and one sanitary engineer.
Our technical staff consisted of 9 persons, 1
auxiliary laboratory technician, 3 administrative
employees and 1 cleaning lady.
Darko Majnarić, PhD, DVM,

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

T

he year 2017 passed by very quickly due to a very demanding
working atmosphere, with some months very busy, and some
very quiet. There were 18,639 entries made in VetLab, which
is by 1,432 entries less than in 2016. Nonetheless, there were many
tests, as several parameters were analysed for some samples.
Costs of culture media and tests increased significantly, as well
as those of chemicals and consumables. The reduced number of
received samples was felt mostly in the Laboratory for Diagnostics
K-1, while the Laboratory for Food and Animal Feed Microbiology
K-2, had a somewhat increased number of samples, as well as the
Laboratory for Analytical Chemistry and Residues K-3.
In the past year we have also had cancellations of contracts on
business cooperation with more customers than before, and the
reason is disloyal competition of private laboratories. They, using
the principle of blackmail related to the sale of goods and products
in certain chains, demand the tests to be conducted where the chains can be more “sure” of getting good findings. The prices of our
services are lower than those of others, but customers still turn to
the requested laboratory for privileges unknown to us.
There is still a problem that most customers are unfamiliar with
the contents of their own self-control system (HACCP), as set out
by themselves. Findings are requested when some kind of inspection visits them, and then everything has to be quickly analysed.
Animal feed is less and less delivered and analysed, despite the
obligation according to Ordinances and self-control systems.
The Croatian Accreditation Agency submitted certificates on
accreditation in May, based on the audit performed at the end of
the previous year. It has shown again that the quality system is well

Branch – Veterinary Institute Križevci

implemented and constantly improving. Inter-laboratory testing
was successful in all laboratories and, in my opinion, they are still
too frequent. Some procedures, calibrations, validations and servicing are too frequent, and therefore they should be revised and
their number reduced, but it all depends on laboratory managers
making decisions on those.
Field visits and sample collection for laboratory tests were increased as customers are “accustomed to” being visited for sampling
protocol and faster delivery to the Laboratory. The Food Monitoring Program in the production of foodstuffs of animal origin was
conducted according to the plan of the Ministry of Agriculture,
and the last sample arrived on 29 December, the last working day
of the year. After several years of implementing the Program, the
cooperation with the national veterinary inspectors is improving
increasingly. It is important to mention the fact that our veterinary inspectors are respected by the food industry operators and
that they perform the services in their field in a very professional
manner.
A larger financial contribution of the laboratory is evident in the
Laboratory for Food and Animal Feed K-2. According to the income, it came second after Diagnostics. New customers are always
sought, and we adapt to the demands of old customers as related
to new types of laboratory tests. We have an exceptionally good
cooperation with Dukat, Podravka, meat industry MM Mesna industrija Krašić and PIK Vrbovec. There are also numerous smaller
meat and dairy product manufacturers, family farms and others
who request analyses of their products on daily basis.

Branch – Veterinary Institute Križevci

Late in the year, the K-1 Laboratory performed a significant number of dead animal autopsies for the requirements of the Ministry
of Agriculture Program at the collection point – rendering plant in
Grubišno Polje.

Cooperation with the laboratories at CVI headquarters is also very
significant, especially with the Laboratory for Determination of Residues (Z-I-2), Laboratory for Analytical Chemistry (Z-I-4) and the
Department for Virology (Z-III), and other Branches when certain
samples are analysed in their laboratories.

Annual report, 2017

CROATIAN VETERINARY INSTITUTE

121

122

CROATIAN VETERINARY INSTITUTE

Annual report, 2017

Laboratory for Diagnostics (K-1)
Laboratory activities in 2017
In 2017, 128,547 samples were received by the Laboratory, processed in 181,740 procedures and documented in 12,333 reports
related to test results. As compared to the year before, 3.1% less
samples were received, but the number of diagnostic procedures
increased by 14.2%.

Table 1. RECEIVED SAMPLES ACCORDING TO THE TYPE
OF ANIMALS IN 2017
DOMESTIC ANIMALS

Branko Bačanek, MSc, DVM,

WILD ANIMALS

TYPE

NUMBER OF
SAMPLES

TYPE

NUMBER OF
SAMPLES

Domestic ruminant

120 847

Fox

161

Pig

4 136

Wild boar

256

Domestic poultry

3 012

Roe deer

1

2

Jackal

1

Quail

2

Laboratory Manager

Horse

e-mail:bacanek.vzk@veinst.hr

Dog

26

Cat

4

Rabbit

2

Camel

3

L

aboratory activity: field and laboratory diagnostics of domestic and wild animal diseases, services, according to the
authorization in the field of disinfection, extermination and
fumigation, to economic operators, farms, meat and milk processing plants.

Branch – Veterinary Institute Križevci

Table 2. TYPES AND NUMBER OF TESTS IN 2017
TYPE OF TEST

NUMBER OF TESTS

%

2 334

1,3

Pathological-anatomical test

179

0,1

Parasitological test

453

0,2

Virological test

101

0,1

Serological test

178 673

98,3

TOTAL

181 740

100

Microbiological test

Branch – Veterinary Institute Križevci

Table 3. TESTS PERFORMED BASED ON THE DECREE AT THE
EXPENSE OF THE CROATIAN GOVERNMENT BUDGET IN 2017
SAMPLES
PROCESSED

SAMPLES
POSITIVE

Genital campylobacteriosis

174

0

Lysteriosis

176

21

Salmonellosis in poultry

866

20

3 712

8

51 701

10

DISEASE

Aujeszky’s disease
Enzootic bovine leucosis

145

0

119 781

58*

101

0

Classical swine fever
Brucellosis
Rabies
Assessment and sampling of tissue for control
of immunity after oral vaccination in foxes
Autopsy under the Ministry
of Agriculture Program

71
104

*Brucella ovis

Table 4. NUMBER OF SEROLOGICAL BLOOD TESTS IN
2017
COWS

PIGS

SHEEP

GOATS

TOTAL

61 383

102

51 885

6 512

119 882

Brucellosis
RBT

3 122

B. ovis - ELISA
Enzootic bovine
leucosis (ELISA)

3 122

51 701

51 701

Classical swine
fever (ELISA)

167

167

Aujeszky’s
disease (ELISA)

3
801

3 801

Total

113 084

4 070

55 007

6 512

178 673

Accreditation and
participation in
inter-laboratory
comparative tests
The Laboratory is accredited under
HRN EN ISO/IEC 17025 standard for
the method: Isolation of Salmonella
spp. from animal faeces, overboots,
eggs and organs and Inspection of
group meat samples on presence of
Trichinella spp. larvae by artificial
indigestion method by use of magnetic stirrer. With its results, the
Laboratory fulfilled the PT scheme
criteria (APHA-VETQAS) for Salmonella infections and successfully
participated in inter-laboratory tests
organized by the National Reference
Laboratories for Brucellosis (Z-II-1)
and Trichinellosis (VZV-V1).

Education and congresses
➜

Ivica Pavljak:

–– The second Croatian workshop on Trichinellosis, Vinkovci, 26 January 2017
➜ Tomislav Sukalić:
–– 4th Croatian Congress of Small Animal Veterinary Practice,
Zagreb, 30 March - 1 January 2017
–– 7th international congress “Veterinary science and Profession”, Zagreb, 5-7 October 2017.
–– Integrated suppression of cockroaches, crickets, ants and
termites, Zagreb, 26 October, 14 November, 21 November
2017.

Laboratory employees:
Branko Bačanek, MSc, DVM, Laboratory Manager
Ivica Pavljak, MSc, DVM
Jadranka Jurmanović, MSc, DVM
Tomislav Sukalić, PhD, DVM
Snježana Perus, technical associate
Marko Markulin, technical associate
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Laboratory for Food and Feed
Microbiology (K-2)
The Laboratory is accredited for the following methods in food:
➜

Horizontal method for detection of Salmonella spp (HRN EN
ISO 6579:2003)

➜

Horizontal method for detection of Escherichia coli O157
(HRN EN ISO 16654:2003)

➜

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 EN ISO 16649-2:2001)

➜

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

➜

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

➜

Horizontal method for detecting the presence and enumeration of Enterobacteriaceae – Part -2: Colony-count method
(HRN ISO 21528-2:2008)

Vesna Jaki Tkalec, PhD, DVM,

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

The Laboratory is accredited for the following methods in drinking
water:
➜

Detection and enumeration of faecal streptococci - Part 2:
Membrane filtration method (HRN EN ISO 7899-2:2000)

➜

The Laboratory for Food and Animal Feed Microbiology is one of
the laboratories of the Branch Veterinary Institute Križevci. Laboratory activities include:

Enumeration of Escherichia coli and coliform bacteria – Part
1: Method by membrane filtration for waters with low bacterial flora background (HRN EN ISO 9308 -1:2014)

➜

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

➜

microbiological tests of food, drinking water and animal feeds

➜

➜

control of microbiological surface contamination of animal
carcasses in slaughterhouses

Detection and enumeration of Pseudomonas aeruginosa –
Membrane filtration method (HRN EN ISO 16266:2008)

➜

control of microbiological purity of working surfaces in contact with food

➜

pollen analysis of honey

➜

field sampling

Samples are analysed in compliance with internationally recognized standards by use of methods of detection and colony count of
microorganisms on culture media with biochemical and serological identification.
The quality of Laboratory operations has been confirmed with the
accreditation under HRN EN ISO/IEC 17025 by the Croatian Accreditation Agency and the specific standards for methods in the field
of microbiological testing of food and animal feed.
Branch – Veterinary Institute Križevci
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Laboratory activities in 2017
In 2017, there were 6,422 reports issued for 17,005 samples of various origins, subject to 39,062 analyses. Our analyses are conducted based on customers’ orders (via contracts with food industry
and traders) and the Laboratory employees also take samples of
food, water and swabs or contact plates in slaughterhouses, in-

Table 1. TYPE AND NUMBER OF SAMPLES IN 2017
TYPE OF SAMPLES (grouped)

NUMBER OF SAMPLES

Milk and dairy products

1 655
142

Oil and fats

24

Fruits and vegetables

144

Bakery products

18

Cereals and cereal products
Meat and meat products

4491

Fish and fish products

24

Eggs and related products

713

Honey and bees’ products

174

Ready-to-eat and semi-ready-to-eat meals

285

Other

2 822

Drinking water and ice

1 167
243

Animal feed
Swabs/contact plates of surfaces, equipment

3 656

Carcass smears

1 232
215

Poultry neck skins
TOTAL SAMPLES

17 005

NUMBER OF TESTS

39 062

Table 2. SURVEY OF PARTICIPATION IN COMPARATIVE TESTS IN 2017
Month of participation

Test parameter

Sample type

Test type

Number of tested samples

January/February

Listeria spp., Listeria
monocytogenes

Food

Detection, culturing

1

January/February

Listeria monocytogenes

Food

Enumeration, culturing

1

February/March

Salmonella spp.

Food

Detection, culturing

1

February/March

Aerobic mesophilic bacteria

Food

Enumeration, culturing

1

Drinking water

Enumeration, culturing

1

Pollen grains

honey

microscopic

3

Sensory analysis

honey

sensory

3

Escherichia coli
Enterobacteriaceae
October/November

Escherichia coli
Faecal streptococci
Pseudomonas aeruginosa
CFU count at 22°C
CFU count at 37°C

January, March, May

Annual report, 2017

CROATIAN VETERINARY INSTITUTE

126

CROATIAN VETERINARY INSTITUTE

Annual report, 2017

dustrial and trade facilities in the north-western region of Croatia. Also, a part of samples is analysed at the request from various
inspectorates and under the Plan for sampling of food of animal
origin within the scope of the official controls based on requests
from the relevant authorities of the Republic of Croatia.

Participation in inter-laboratory
comparative tests
The Laboratory K-2 has been successfully participating in inter-laboratory comparative tests for methods in its field of accreditation
and for some other parameters in the field of microbiological testing of food and drinking water, and pollen analysis.
In 2017, Laboratory employees participated in international inter-laboratory comparative tests (“proficiency testing”) with the
following institutions:
➜

➜

LGC Standards, Lancashire, Great Britain. Programs: QMS and
QWAS
BIPEA, Paris, France. Program: A Honeys

Participation in training courses and
congresses
Laboratory employees participated in the following events:
➜

Education on food safety crisis: “How to prepare better for
food safety control”, Zagreb, 9 March 2017

➜

Symposium with international participation: 12th Symposium
“Poultry Days 2017”, “Salmonellas in primary poultry production and poultry products”, Šibenik, 10-13 May 2017

➜

Education on sampling: Food sampling accreditation procedure, Split, 18 May 2017

➜

10th International scientific and professional conference “With
Food to Health”, Osijek, 12-13 October 2017

➜

Interdisciplinary scientific and expert symposium on antimicrobial resistance “One healthcare One Science”, Zagreb, 18
November 2017

➜

“Risk Assessment; Fast and simple alternative methods in
microbiological analysis”, Zagreb, 14 December 2017

Laboratory employees:
Vesna Jaki, PhD, DVM,
Laboratory Manager
Jadranka Sokolović, DVM,
expert associate and Deputy
Laboratory Manager
Sanja Furmeg, Dipl. Sanit. Eng.,
expert associate
Daniela Majnarić, technical associate
Martina Antolić, technical associate
Anthony A. Pavlović, technical associate
Branch – Veterinary Institute Križevci
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Laboratory for Analytical
Chemistry and Residues (K-3)
determination of benzimidazoles and levamisole in milk by use of
UPLC-MS/MS, whereby the number of analytes determined in the
existing matrix has increased, has been successfully validated. For
years, the Laboratory has been tailoring its services to suit market
requirements and customers’ demands for specific analyses and
accordingly, determination of total organic carbon (TOC) in wastewaters was introduced as one of the analyses.

Table 1. NUMBER OF SAMPLES OF VARIOUS ORIGINS
TESTED IN 2017
Number of
samples

Type of samples
Marija Denžić Lugomer, Dipl. Eng.,

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

T

he Laboratory for Analytical Chemistry and Residues conducts physical and chemical analyses aimed to test the quality and safety of food and animal feed, drinking water and
wastewater. Tests are conducted upon orders from various customers and within the National Residue Monitoring Programs
(NRMP) of the Ministry of Agriculture.

Animal feed

117

Human food (honey, dairy products, cereals
and cereal products, meat and products made
of cattle, poultry and wild game meat)

168

Drinking water

958

Wastewaters (industrial waters, surface waters)

334

Residues of benzimidazoles in milk, eggs and liver

271

Total

1 848

In 2017, the Laboratory tested 1,848 various samples in 11,629 chemical analyses. Out of total number of samples, only 14.7 % of samples were under NRMP, while other analyses were conducted at
customers’ orders. The highest number of samples, 51.8 % related
to drinking water samples. In 2017, the Laboratory continued its
participation in the National Apicultural Program for honey quality
control, under which a total of 30 honey samples were received,
which is significantly less as compared to the previous year (116).
As compared to previous years, the trend of reduction in the number of wastewater samples continued due to the closing of a large
number of companies and/or cancellation of water permits and
compulsory sampling.
The Laboratory participates in the NRMP by determining the residue of 21 benzimidazoles and levamisole in milk (8.3%) and liver
(4.5 %) (with UPLC-MS/MS methods), and in the matrix with eggs
(HPLC-DAD method) (1.8 %). As compared to the previous year,
the number of samples has increased slightly (15). The method for
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Figure 1. Presentation of the number of samples in 2017 by groups
6,33 %
14,66 %

9,09 %

18,07 %

51,84 %

Hrana za životinje
Hrana za ljude
Voda za piće

Otpadne vode
Ostaci benzimidazola
i levamisola

Participation in inter-laboratory
comparative tests

Accreditation and licenses

In 2017, the Laboratory continued with successful participation
in comparative tests, in cooperation with national and international institutions for methods in the field of accreditation and
some other parameters in the field of honey, drinking water and
wastewater testing (Table 2).

Table 2. LABORATORY PARTICIPATION IN INTER-LABORATORY TESTS IN 2017
SAMPLE TYPE

TEST PARAMETERS

Liver

Benzimidazoles
and levamisole

Drinking
water

Dissolved anions
and cations

Drinking
water

Turbidity

COD, BOD5, TOC,
Wastewater anionic surfactants,
total phenols
Honey

Water,
electroconductivity,
HMF, diastase
activity, acidity

Branch – Veterinary Institute Križevci

The Laboratory is accredited by the Croatian Accreditation
Agency in compliance with HRN EN ISO/IEC 17025 standard for
the following methods:
➜

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

➜

Determination of dissolved Na+, NH4+, K+, Ca2+ and Mg2+ by
chromatography of ions (HRN EN ISO 14911:2001)

➜

Determination of the chemical oxygen demand (HRN ISO
6060:2003)

➜

Determination of water in honey (AOAC, 18th ed., 2005 Official
method No. 969.38)

➜

Determination of concentrations of 21 benzimidazoles and
levamisole by combined liquid chromatography-tandem mass
spectrometry (LC-MS/MS) method in liver

➜

Determination of phosphorus in wastewater

ORGANIZED BY
FAPAS
Faculty of Chemical
Engineering and Technology
- International Ion
Chromatography School

Training courses

RTC-Sigma Aldrich

Automation of operations in the Laboratory, mycotoxins analysis,
Koprivnica, 6 April 2017

RTC-Sigma Aldrich

➜

Education for Food sampling accreditation procedure, Split,
25 April 2017

➜

12th Symposium “Poultry Days 2017” with international participation, Šibenik, 10-13 May 2017

➜

12th International Chromatography School, Zagreb, 6 July 2017

➜

10th Scientific and professional conference “With Food to Health”, Osijek, 12-13 October 2017

➜

Interdisciplinary scientific and expert symposium on antimicrobial resistance - One Health Care = One Science”, Zagreb, 18 November 2017

➜

Conference on Food Safety and Quality, Opatija, 21-24 November 2017

Bipea

Branch – Veterinary Institute Križevci

Laboratory employees:
Marija Denžić Lugomer, Dipl. Eng, Laboratory Manager
Damir Pavliček, M.Chem, expert associate, Deputy Laboratory Manager
Maja Kiš, MEng Bioproc., expert associate
Marijan Bojko, technical associate

Annual report, 2017

CROATIAN VETERINARY INSTITUTE

129

130

CROATIAN VETERINARY INSTITUTE

Annual report, 2017

Laboratory for Culture Media
Preparation and Sterilisation (K-4)

The Laboratory provides pre-sterilization and sterilization of multiple-use laboratory dishes, as well as decontamination of microbiological waste. The most significant part of the job is the preparation of culture media for the needs of the Institute’s microbiological
laboratories, as well as maintenance of reference bacterial strains.
The laboratory tests prepared culture media in line with HRN EN
ISO 11133 by checking their sterility, pH and growth.
Sterility is tested at temperatures of 22°C and 37°C. The pH value
of the culture media is very important for growth of microorganisms and neutral pH suits most of them. In all tested culture media,
pH value is measured within the range of ±0.2 units at 25°C.
Ana Končurat, PhD, DVM,

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

T

he Laboratory for Culture Media Preparation and Sterilisation
is located on the ground floor of the Branch Veterinary Institute Križevci building: It consists of 6 rooms, and their layout
provides for the separation of clean and unclean routes.

Growth control is performed by means of reference strains, quantitative or qualitative method. Depending on the intended use
of the culture media, productivity, selectivity and/or specificity is
checked.
The Laboratory is actively involved in the management system and
implements the requirements of Standard 17025 and the Quality
Manual of the Croatian Veterinary Institute, as established by the
Independent Internal Assessment and the Croatian Accreditation
Agency supervision.
The Laboratory is not accredited but as it provides services to
accredited laboratories, where traceability is important, the Laboratory is always visited by technical reviewers.
All procedures are documented and the appropriate forms under
General Procedures and Operating Procedures of the Croatian Veterinary Institute are used, as well as Standard Operating Procedures of the Branch Veterinary Institute Križevci.
The Laboratory is currently equipped with three autoclaves, two
dry sterilisers, a weighting scale, a thermostat, a water bath, coolers, freezers, and a pH-meter. The equipment is calibrated and maintained and the working environment conditions are controlled.

Table 1. AMOUNTS OF PREPARED CULTURE MEDIA IN K-4
Year

Branch – Veterinary Institute Križevci

Number of prepared culture media

Total quantity

2015

865

970,76 L

2016

1 089

1 744,70 L

2017

1 027

1 723,37 L

Branch – Veterinary Institute Križevci

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

I

n 2017, there was one change in the General Unit, after January,
Mladen Marendić left due to employment contract expiration,
and a new technical associate was not employed due to justified assessment that the number of samples will drop. The General
Unit still provides the Branch with administration and management services, accounting and bookkeeping services, receipt and
distribution of delivered samples for all laboratories, writing and
sending of analysis reports and other mail, procurement of consumables, growth media, chemicals, and equipment.
It also provides the services of storage and issue of goods; filing
of work orders and all documents, and the registration of received
documents. The GU provides the services of reception and recording of clients, keeping of various records and management of the
fleet of vehicles. In addition to their regular operations, employees
of the GU also provide assistance to other laboratories, when required, and prepare the materials for laboratory tests. The GU works
on the cleaning of premises and laboratories and provides services
on the arrangement of the environment.

General Unit employees:
Darko Majnarić, PhD, Head and Unit Manager
Karlo Šimonek, administrative officer, Accounting Section Manager
Goranka Polimac, administrative officer

Branch – Veterinary Institute Križevci

Martina Bakarić, administrative officer
Dino Majnarić, technical associate, Sample Receipt Office
Mladen Marendić, technical associate, Sample Receipt Office
Ljubica Benjak, cleaning lady
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Branch –
Veterinary
Institute Vinkovci
On 31 December 2017, the Branch Veterinary
Institute Vinkovci had 30 employees, of that 6
Doctors of Veterinary Medicine and 5 Diploma
Engineers of Food Technology (4 PhDs, of
which 3 in Biomedicine and Health and 1 in
Biotechnology, 2 with the academic rank of
Assistant Professor Mario Škrivanko, PhD, DVM,

Head of Branch
e-mail: skrivanko@veinst.hr

I

n 2017, laboratories of the Branch Veterinary Institute Vinkovci
performed usual tasks of infectious and parasitic diseases diagnostics, analytics of human food and animal feed samples, drinking water, wastewater, swabs, and various types of culture media.
The Laboratory for Diagnostics continued the performance of its
activities according to the Programs of the Ministry of Agriculture
– Veterinary and Food Safety Directorate related to AD (Aujeszky’s
disease) in pigs, CSF (classical swine fever), tests of ovine and caprine blood samples on brucellosis and B. ovis infection, as well as
tests on enzootic bovine leucosis for the purpose of obtaining the
status of herds free from such diseases.
In 2017, the Laboratory for Food and Feed Microbiology has continued the tasks of sampling and analytics of food of animal origin
according to the monitoring plan of the Ministry of Agriculture,
and the Laboratory of Analytical Chemistry and Residues worked
on analyses of kidney of various types of animals for sedative presence in the scope of the National Residue Monitoring Program. In
these laboratories we conducted numerous analyses related to self-control of
different subjects in food trade business
according to Contracts.

Assistant Professor, 1 senior scientific associate
and 2 scientific associates).

Due to already mentioned Decree and Program, most samples
were processed in the Laboratory for Diagnostics (210,755), whose
tasks brought the most profit. In the course of 2017, this laboratory
continued with dissecting dead animals according to the pathological program at the rendering plant of Agroproteinka in Garčin,
and a total of 209 carcasses of various animals were dissected.
In the income structure, the income from the Ministry of Agriculture still prevails, which is certainly pleasing, as the trend of a drop
in own income has been stopped thanks to a great engagement
and effort by the employees of the Laboratory for Food and Feed
Microbiology (2,671 samples more in 2017 as compared to 2016),
and the Laboratory for Analytical Chemistry and Residues (352
samples more than in 2017 as compared to 2016). I would like to
emphasize again the high competitiveness of other laboratories
that these laboratories are exposed to, which is not always fair.
Our employees make every effort to be at the disposal of our customers that help us develop and improve with their demands.
Within the quality system in 2017 we
expected the external audit by the Croatian Accreditation Agency, but it was
prolonged for the beginning of 2018 for
which we have prepared several methods
for expanding the field of accreditation.

In 2017, our laboratories analysed in
total 233,765 samples of diagnostic materials, human food, animal feed, drinking water, wastewater and swabs. This
number is higher than in 2016 (216,446
different samples were processed),
which is especially positive, as we have
an increase in the number of samples in
all laboratories.

In November 2017, Assistant Professor
Krunoslav Aladić, PhD, scientific associate at the Laboratory for Analytical
Chemistry and Residues had a successful inaugural lecture at the Faculty
of Food Technology of Osijek thereby
acquiring the academic rank of Assistant Professor.
Annual report, 2017
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Laboratory for Diagnostics
(V-1)
5. 69,570 ovine and caprine blood samples in the Ovine and Caprine Brucellosis Control and Eradication Program (B. melitensis);
6. 3,388 ram blood samples in the Ovine Brucellosis Control and
Eradication Program (B. ovis).
7.

209 dead animal carcasses (pigs, cows, sheep, goats).

Other activities included testing of samples originating from poultry (chicken, turkeys, pheasants, etc.) within the scope of the
National programs of control of salmonellosis, as well as field (pathological-anatomical) diagnostics of animal diseases, and bacteriological, mycological and parasitological tests of various samples
(Table 1).
Other diagnostic sample tests, conducted out of the scope of the
foregoing programs, were added to the foregoing samples and presented in Table 1.
Davor Balić, PhD, DVM,

Laboratory Manager
e-mail: balic@veinst.hr

Laboratory activities in 2017
Laboratory activities in 2017 were marked by Programs of control
and eradication of certain infectious animal diseases according to
the field and laboratory diagnostics, between the Croatian Veterinary Institute and the Veterinary and Food Safety Directorate.
Animal blood samples were delivered from five eastern Croatian
counties: Vukovar-Srijem, Osijek-Baranja, Brod-Posavina, PožegaSlavonija and Virovitica-Podravina, and autopsies of dead animals
were conducted in rendering plants of the company Agroproteinka
in Garčin.

Table 1. NUMBER OF SAMPLES TESTED IN THE LABORATORY IN 2017
Pathological-anatomical tests

(animal autopsies and organ
sampling from carcasses)

592

Bacteriological
tests

(organs of autopsied animals,
swabs, udder secretion,
coproculture, urine culture
and alike, and antibiograms)

912

Bacteriological
tests (Salmonella
only)

(unhatched eggs, faeces
samples, overboots, transport
pads, swabs, and alike)

1 093

Mycological tests

(hair and skin scrapings,
udder secretion, swabs)

Parasitological tests

(faeces, skin scrapings, preputial
wash-outs, muscle/meat samples)

The following was analysed in total:

Brucellosis (Rose-Bengal test)

1. 65,254 bovine blood samples in the Bovine Brucellosis Control
Program;

Enzootic bovine leucosis (ELISA)

2. 50,859 bovine blood samples in the Enzootic Bovine Leucosis
Eradication and Control Program;

Serological tests

Branch – Veterinary Institute Vinkovci

Classical swine fever (ELISA)
B. ovis infection (ELISA)

3. 5,191 porcine blood samples in the Aujeszky’s Disease Control
and Eradication Program;
4. 10,911 porcine blood samples in the Swine Fever Control and
Eradication Program for domestic swine;

Aujeszky’s disease (ELISA)

Molecular tests
TOTAL

2
162
137 199
50 872
5 419
11 023
3 395

Rabies (Immunofluorescence)

44

Multiple PCR

36
210 755

Branch – Veterinary Institute Vinkovci

The number of analysed samples and the number of written laboratory reports in the last five years are presented in Graphs 1 and 2.

Laboratory reference

Figure 1. Number of samples analysed in V-1 laboratory
350000

Based on the Croatian Ministry of Agriculture Decision (published
in the Official Journal NN 122/2013), the Laboratory for Diagnostics of the Branch Veterinary Institute Vinkovci is the reference
laboratory for parasites (Trichinella spp.).

250000

In 2017, the Laboratory activities included the following:

100000

➜

Collection of epidemiological and epizootiological information about Trichinellosis throughout the territory of the Republic of Croatia;

➜

Participation in inter-laboratory proficiency tests for organised by CRLP;

➜

Organization of inter-laboratory proficiency tests for the artificial digestion method in control authorities authorized by the
Ministry of Agriculture of the Republic of Croatia;

➜

➜

➜

➜

Organisation of the annual workshop on Trichinellosis for representatives of control authorities and veterinary inspection;
Conducting super-analyses on previously confirmed meat
samples of all animals for the purpose of determination of the
invasion degree and identification of Trichinella;
Cooperation with the Public Health Institutes of the Republic
of Croatia, Veterinary and Food Safety Directorate of the Croatian Ministry of Agriculture, as well as the European Reference
Laboratory for Parasites (CRLP) in Rome.
Presenting epidemiological and epizootic data on Trichinellosis on domestic and foreign conferences.

Accreditation and work quality
control of the Laboratory
The Laboratory has been accredited by the Croatian Accreditation
Agency (HAA) since 15 May 2008, and has five accredited methods:
1. Isolation of Salmonella spp. from diagnostic materials, V-1-01
(HRN EN ISO 6579:2003/Corr. 1:2008);

292627
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Figure 2. Number of lab reports written in V-1 laboratory
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2. Detection of Trichinella spp. larvae by artificial digestion in
meat samples, V-1-36 (Commission Implementing Regulation
EU 2015/1375);
3. Detection of antibodies for brucellosis by rapid slide-agglutination method on a slide (Rose-Bengal test (RBT)) from bovine, porcine, ovine and caprine blood serum, V-1-04 (OIE);
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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 virus by enzyme immunoassay
(ELISA) from bovine blood serum, V-1-41 (OIE).
In addition to five accredited methods, samples are analysed with
the use of approximately 50 other diagnostic methods (pathological-anatomical, parasitological, serological, bacteriological and

mycological methods). Samples for analysis are delivered to the
Laboratory mostly by the veterinary inspection, field veterinary
service, by individuals or by our employees after field sampling.
In the course of the year, the Laboratory participated in four inter-laboratory comparative tests organised by European reference
laboratories (for Trichinellosis and Enzootic Bovine Leucosis) or
national reference laboratories (for Brucellosis).

Laboratory employees:
Davor Balić, PhD, DVM, scientific associate,
Laboratory Manager
Marica Lolić, PhD, DVM, senior assistant,
Deputy Laboratory Manager
Marija Agičić, DVM, assistant
Želimir Smuk, veterinary technician
Željko Rajković, veterinary technician
Marina Bačić, veterinary technician

Branch – Veterinary Institute Vinkovci
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Laboratory for Food and Feed
Microbiology (V-2)
4. Horizontal method for the 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 the detection and enumeration of Listeria monocytogenes – Part 2: Enumeration method V-2-09 (HR
EN ISO 11 290-2:1999/A1:2008);
6. Microbiology of the food chain - Horizontal method for the
enumeration of microorganisms – Part 1: Colony count technique at 30°C by the pour plate technique V-2-10 (HRN EN ISO
4833-1:2013);
7. Horizontal method for the detection and enumeration of Enterobacteriaceae – Part 2: Colony count method V-2-03 (HRN
ISO 21528-2:2008);

Hrvoje Krajina, DVM,

Laboratory Manager
e-mail: krajina@veinst.hr

8. Microbiology of food and animal feed – Method of enumeration of beta-glucuronidase positive Escherichia coli – Part 2:
Colony count at 44 °C V-2-05 (HRN ISO 16649-2:2001).
9. Detection and enumeration of Pseudomonas aeruginosa – Method by membrane filtration V-2-31 (HRN EN ISO 16266:2008)
In 2017, the V-2 Laboratory applied 7 methods for the expansion of
the accredited field (arrival of the Croatian Accreditation Agency
auditors is expected):

Laboratory activities in 2017
Laboratory activities include microbiological tests of human food,
animal feed and drinking water, control of microbiological purity
of facilities (plant surfaces, equipment, accessories, hands) in contact with food in the food processing and trade processes.

1. Microbiology of food and animal feed - Horizontal method for
enumeration of yeasts and moulds - Part 1: Colony count technique in products with water activity higher than 0.95 V-2-16
(HRN ISO 21527-1:2012);

According to HRN EN ISO/IEC 17025:2007 standard, the Laboratory has the following accredited methods:
1. Microbiology of food and animal feed - Horizontal method
for the detection of Salmonella spp. V-2-01 (HRN EN ISO
6579:2003);
2. Water quality – Detection and enumeration of intestinal enterococci – Part 2: Membrane filtration method V-2-30 (HRN EN
ISO 7899-2:2000);
3. Water quality – Detection and enumeration of Escherichia coli
and coliform bacteria – Part 1: Membrane filtration method for
waters with low bacterial background flora V-2-29 (HRN EN
ISO 9308-1:2014);
Annual report, 2017
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2. Microbiology of food and animal feed - Horizontal method for
enumeration of yeasts and moulds - Part 2: Colony count technique in products with water activity less than or equal to 0.95
V-2-17 (HRN ISO 21527-2:2012);
3. Microbiology of food and animal feed - Horizontal method for
procedures of sampling surfaces by use of contact pates and
swabs V–2–50 (HRN ISO 18593: 2008);
4. Microbiology of food and animal feed – Horizontal method
for the enumeration of coagulase-positive staphylococci
(Staphylococcus aureus and other species) - Part 1: Technique using Baird–Parker nutrient agar medium V–2–07 (HRN
EN ISO 6888-1:2004);
5. Horizontal method for the enumeration of sulphite-reducing
bacteria growing under anaerobic conditions SOP V-2-41
(HRN ISO 15213:2004);
6. Food chain microbiology - Procedures of sampling for microbiological tests of food and animal feed SOP HVI–01 (HR CEN
ISO/TS 17728:2015);
7. SOP for sampling drinking water for microbiological and chemical tests SOP HVI-02 (HRN EN ISO 19458:2008; HRN EN ISO
5667-5:2011).
Independent Internal Assessment was conducted on 7 November
2017 and one non-conformity was determined that was successfully eliminated.
In 2017, there were in total 20,720 samples of various origins tested
(Table 1).

Table 1. NUMBER OF SAMPLES OF VARIOUS ORIGINS
TESTED IN 2017
Test

Number of
samples

538 Bacteriological
test

4 431

Sample type
Human food
Milk and dairy products
Meat and meat products

2 386

Other

1 507

Animal feed
Feed mixtures
Components
Drinking water
Public water supply
Individual water supply
Ice
Bathing water
Open watercourses
Pools
Swabs – contact plates
Contact plates
Swabs and washings
Swabs of carcasses
Total

18
29
1 298
228
22
9
2

Bacteriological
test

47

Bacteriological
test

1 548

Bacteriological
test

11

12 725 Bacteriological
test
1 141
817

14 683

20 720

The Laboratory employs 2 Doctors
of Veterinary Medicine in permanent employment, one Engineer of
Food Technology and 3 technical
associates.

Laboratory employees:
Hrvoje Krajina, DVM, Laboratory Manager
Irena Perković, Dipl. Eng., assistant, Deputy
Laboratory Manager
Mirta Vukičević, DVM, analyst
Ivan Knežević, technical associate
Zdenka Rimac, technical associate
Jurica Lesandrić, technical associate
Branch – Veterinary Institute Vinkovci
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Laboratory for Analytical
Chemistry and Residues (V-3)
in the preceding years, they perform chemical-physical analyses
on samples of food, animal feed, drinking water and wastewater.
The Laboratory is accredited according to ISO 17025. In 2017, the
Laboratory was not audited by the Croatian Accreditation Agency.
Expansion of the field of accreditation is planned with methods of
determining the share of humidity and water activity in meat products. So far, the Laboratory has ten accredited methods in the field
of water analysis (pH, electric conductivity, permanganate index,
chlorides, chemical oxygen demand), animal feed analysis (water,
ashes, fat, protein), and residues (sedatives in animal kidneys).
In addition to the usual analyses done at the Laboratory, in 2017,
tests on sedatives in animal kidneys were conducted within the
scope of the National Residue Monitoring Program, as well as a
number of foodstuffs analyses for determination of nutritive value,
which represents an expansion compared to previous years.
Štefica Grgić, Dipl. Eng.,

Laboratory Manager
e-mail: stefica.grgic64@gmail.com

Table 1. NUMBER OF SAMPLES OF VARIOUS ORIGINS
TESTED IN 2017
Sample type

Number of samples

Food

737

Animal feed

Laboratory activities in 2017

Drinking water

The Laboratory for Analytical Chemistry and Residues V-3 employs one PhD in the field of biotechnology, two Diploma Engineers in Food Technology and two technical associates. Same as

Animal kidneys

11
1 177

Wastewater

309
56

TOTAL

2 290
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Compared to the previous year, more food samples have been received, while the number of drinking water and wastewater samples has remained almost the same. Overall, the Laboratory received somewhat more samples than last year.

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 interlaboratory tests of accredited methods but also of other methods
within its scope of activities.
In 2017, the Laboratory took part in testing of various parameters
on samples of drinking water and food. The Laboratory achieved
very good results in all tests.

Education and participation
in scientific and professional
conferences
➜

Krunoslav Aladić: Rikilt Wageningen University & Research,
20-22 February 2017, Wageningen, the Netherlands

➜

Krunoslav Aladić: University of Ljubljana, Education for the
procedure of food sampling accreditation, 25 April 2017, Split

➜

Anastazija Konjarević: HPLC fundamentals – Theory and practise, dr. Clara Valko, 30-31 August 2017, Zagreb

Sample type

Analytical parameters

Laboratory sending
samples for testing

Butter

Water, fat

Faculty of
Agriculture Zagreb

Yoghurt

Water, pH, fat, protein

Faculty of
Agriculture Zagreb

Cream

Water, pH, fat, protein

Faculty of
Agriculture Zagreb

Cheese

Water, pH, fat, protein

Faculty of
Agriculture Zagreb

Milk

Water, fat, protein

Faculty of
Agriculture Zagreb

Underground
Carbohydrate index
water

Quality Consult,
Italy

Olive oil

Degree of acidity, peroxide
value, anisidine value

FAPAS

Cured meat
product

Water activity

LGC

➜

Krunoslav Aladić: 10th Symposium “With Food to Health” organized by the Faculty of Pharmacy and Technology of Tuzla
and the Faculty of Food Technology of Osijek, Osijek, 12 and
13 October, 2017

Laboratory employees:
Štefica Grgić, Dipl. Eng., Laboratory Manager
Anastazija Konjarević, Dipl. Eng.,
Deputy Laboratory Manager
Krunoslav Aladić, Assistant Professor, Dipl. Eng.,
academic rank, scientific associate, analyst
Ljerka Janović, technical associate
Josip Mareljić, technical associate

Branch – Veterinary Institute Vinkovci
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Laboratory for Culture Media
Preparation and Sterilisation (V-4)
Table 1. PRODUCTION OF CULTURE MEDIA IN 2015 - 2017
Culture media

2015

2016

2017

550 L

530 L

697

Broths

817 L

845 L

992

Semi-solid media

10,5 L

8,5 L

11 L

Agar

Figure 1. Production of culture media in 2015 - 2017
1000
800
600

agar L
broths L
semi-solid media L

400

Mirta Vukičević, DVM,

Laboratory Manager
e-mail: vukicevic@veinst.hr

The Laboratory for Culture Media Preparation and Sterilisation is
located on the first floor of the Branch Veterinary Institute Vinkovci and the layout of the premises prevents crossing of clean and
unclean routes.

Laboratory activities in 2017
In 2017, there were no significant changes in Laboratory operations. Preparation of microbiological culture media for the needs
of other laboratories in the Branch Veterinary Institute Vinkovci
(primarily for laboratories V-1 and V-2), washing and sterilising laboratory dishes, equipment and utensils, preparation and control
of culture media, storage of culture media, additives and reagents,
and removal and disposal of biological and infective waste are the
basic activities of the Laboratory. The waste is transported and
disposed by a licensed company on weekly basis.
All the procedures at the Laboratory are recorded in the prescribed
forms, as required by the Quality System (General and Operating
Procedures of the Croatian Veterinary Institute), thereby ensuring
traceability in procurement, preparation of culture media and ste-

200
0
2015

2016

2017

rilisation. All equipment is regularly maintained and calibrated. In
cooperation with accredited laboratories, the Laboratory introduces necessary changes and new methods.
The Laboratory manufactures forty-two (42) various culture media.
In 2017, 697 litres of agar and 992 litres of broth were prepared.

Personnel education
In 2017, internal traning courses were held as planned, and employee competence was checked in a written exam with the goal
of improving the quality of work. In the past year Laboratory employees did not participate in external education.

Accreditation
The Laboratory is actively involved in the quality management
system. Independent Internal Assessment is conducted once a
year.
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The laboratory is subject to audits by the
Croatian Accreditation Agency. The last audit took place in 2016. The Laboratory is not
accredited, but it operates in full compliance
with all the principles and requirements of
the HRN EN ISO 17025 standard.

Laboratory employees:
Mirta Vukičević, DVM, expert associate, Laboratory Manager
Katarina Komljen, Dipl. Eng., Deputy Laboratory Manager
Tomislav Štrangar, technical associate
Jasna Perlić, sterilisation staff
Ivana Miljanić, sterilisation staff

Branch – Veterinary Institute Vinkovci
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General Unit (V-OJ)

I

n the structure of each branch, and thusly also 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 provide services of interest
for the entire Branch.
The General Unit activities include the accounting service, that in
cooperation with the accounting service of the Croatian Veterinary
Institute provides booking and accounting services, administrative
services and a wide scope of legal affairs in cooperation with the
Secretary of the Croatian Veterinary Institute.
In 2017, several hundreds of reminders for payment were sent on
behalf of the Branch Veterinary Institute Vinkovci and Branch Veterinary Institute Rijeka. The result is a much better collection of
outstanding dues and settlement on payment in instalments with
some customers. The year 2017 resulted in much better collection
of dues than the years before through reminders and executions
realized from Zagreb. Also, this is the year with least uncollected
outstanding dues in the past ten years.
An integral part of the General Unit activities is the reception of
samples, as a very important segment of its operations, indispen-

sable also for the Branch Institute in general, as it includes the
recording of every received sample and their distribution to the
laboratories for processing. For that purpose, VetLab software is
used, which is constantly upgraded and improved. Each sample
entering the Sample Receipt Office is traceable, from the moment
of entry to the final analysis report.
The number of recorded entries in VetLab in 2017 was 17,981
which is at the level of 2016 when there were 17,742 entries made
in VetLab. A total of 51 entries was rejected (for various reasons),
which is 0.28 % of total entries. This is a very good result.

General Unit employees:
Assistant Professor Mario Škrivanko,
PhD, Branch Head and Unit Manager
Zora Pinter, Accounting Manager
Jasminka Pletikosić, accounting staff
Vedran Pletikosić, accounting staff
Tina Klarić, technical associate,
Sample Receipt Office
Annual report, 2017

Krešimir Imrek, building
superintendent
Nada Pinter, cleaning lady
Sanda Breški, cleaning lady
(on maternity leave)
Mihaela Janović, cleaning lady
(replacement)
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Branch Veterinary
Institute Rijeka
The Branch Veterinary Institute Rijeka has 20
employees, including 5 DVMs, out of that, 1 PhD
and 2 MScs, 1 Chemistry and Biology Professor, 1
Diploma Sanitary Engineer, and 1 Master Engineer
of Food Engineering. In addition to our staff with
university degree, there are also 8 technicians, 2
cleaning ladies and 2 administrative officers. Total
Natalija Džafić, MSc, DVM,

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

I

n 2017, the Branch Veterinary Institute Rijeka turned 70. Through the history of our Institute, we have encountered many difficulties from the professional, spatial and financial aspect. By
adapting to the time and conditions, and with great support from
the headquarters in Zagreb, we have maintained operations and
left a significant mark in the field of our activities. By persistent
commitment we still impose ourselves as an important participant
in the field of veterinary diagnostics, and an unavoidable partner
in the segment of food analysis. Communication with the users
of our services is equally important as is the quality of work, and
it represents the basis for further development of the laboratory.
Attentive to the demands and wishes of the users of our services,
we introduce new methods into routine operation, and when ne-

Branch - Veterinary Institute Rijeka

usable area of the premises is 620 m2, equally
allocated to laboratory and administrative
premises.

cessary, we expand the fields of accreditation, we continuously
educate and improve ourselves.
Our Laboratories have in total 25 accredited methods, of which 3
methods at the Laboratory for Diagnostics (R-1), 15 methods at the
Laboratory for Food and Feed Microbiology (R-2), and 7 methods
at the Laboratory for Analytical Chemistry and Residues (R-3).
The Laboratory for Analytical Chemistry and Residues has the status of a reference laboratory for determination of nitroimidazole
residues. The confirmation method was validated and introduced
at the beginning of 2016, and accredited in July 2016, and it includes analyses on 6 matrices and in total 11 analytes (depending
on the matrix), by ultra-high performance liquid chromatography
with tandem mass spectrometry (UHPLC-MS/MS).

Branch - Veterinary Institute Rijeka

The Laboratory for Diagnostics plays an important role in the implementation of the Eradication Program for Ovine and Caprine
Brucellosis (B. melitensis) and the Control Program for Bovine
Brucellosis in Croatia. Therefore, more than 96,000 ovine, caprine
and bovine blood samples were tested in 2017.
The Laboratory for Food and Animal Feed Microbiology takes part
in the realisation of several Ministry of Agriculture Plans, the most
significant by the number of samples being the following two:
➜

➜

Sea and Shellfish Quality Monitoring Plan in Farming Areas
and Live Shellfish Relaying Areas;
Plan of Sampling the Food of Animal Origin for the Official
Controls of Microbiological Criteria in Food.

Apart from official samples, a large number of samples are received from different subjects in food trade, and processed.

R-3 Laboratory also takes part in the performance of the foregoing
MoA Plans, with the procedures for testing of biotoxins in shellfish
and histamine, and TVB-N in fish and fish products.
The Laboratory for Culture Media Preparation and Sterilisation actively participates in the work of other laboratories. The basic task
of this laboratory is the preparation of culture media for microbiological tests, decontamination and washing of laboratory dishes
and utensils, production of demineralized water, and decontamination and waste disposal.
As far as the procurement of new equipment is concerned, the procurement of a new vehicle with the refrigerating chamber should
be especially emphasized. It serves for the transport of samples to
the laboratory in controlled temperature conditions.
Comparing the year 2017 with 2016, we have had a larger number
of samples in all laboratories, and thereby also a larger number
of tests.
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Laboratory for Diagnostics (R-1)
Table 1. NUMBER OF DIAGNOSTIC TESTS BY DISEASES
Disease

2016. Number
of tests

2017. Number
of tests

147*

122*

Rabies (FAT)
Brucella melitensis (RBT), total

90,897*

96,123*

Brucella melitensis (RBT), bovine

13 392*

14 101*

Brucella melitensis (RBT),
ovine and caprine

77 505*

82 012*

Brucella ovis (ELISA)

2.441

2 780

Enzootic bovine leucosis (ELISA)

3.065

11 685

80

75

564*

500*

184

194

Udder health control
Salmonelloses and Salmonella
infections in poultry
Trichinellosis (digestion)

Antun Tomac, MSc, DVM,

Pathological-anatomical tests

51

62

Laboratory Manager

Coprological test

65

63

e-mail: tomac.vzr@veinst.hr

Malassezia pachydermatis

Laboratory activities in 2017
➜

Pathological-anatomical diagnostics aimed to determine the
cause of death of animals;

➜

Diagnostics of bacterial, fungal and parasitic diseases in domestic animals and wild game;

➜

Serological diagnostics of infectious diseases:

–– Rabies test by direct immunofluorescence method;
–– Enzootic bovine leucosis by enzyme immunoassay (ELISA) method;
–– Brucellosis test by Rose-Bengal agglutination test method;
–– Brucella ovis test by enzyme immunoassay (ELISA) method;
➜ Diagnostics of bovine tuberculosis by intracutaneous tuberculization method;
➜

Microbiological tests of milk samples for isolation of mastitis
agent and determination of their susceptibility to antimicrobial agents;

In the course of 2017, a total of 97,740 samples were analysed in
the laboratory, with 112,365 conducted tests (by 14,006 more than
the year before). Conducted tests were documented in 6,487 laboratory test reports. By category, most samples were still bovine,
ovine and caprine blood samples. At request from the Ministry of
Branch - Veterinary Institute Rijeka

81

97

Antibiogram

194

191

Other (swabs, scrapings, hair)

419

320

Giardia / Cryptosporidium (IF)

65

55

Tissue sampling for control
after oral vaccination of foxes

106

98

98 359

112 365

Total tests
* accredited method

Figure- 1. Diagram of tests of most significant diseases conducted by the
Laboratory in the past three years
Brucellosis – total
Brucellosis – bovine
Brucell. – ovine and caprine
EBL

120.000
100.000
80.000
60.000
40.000
20.000
0
2015.
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2017.
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Agriculture, blood was tested with the aim to obtain brucellosisfree herd status for sheep and goats and EBL free herd status for
cows. Total number of all other tests that the Laboratory conducts
has remained approximately the same for years.

Accreditation and participation in
inter-laboratory comparative tests:
The Laboratory is accredited under HRN EN ISO 17025 for the
method of isolation of motile Salmonella spp., Immunofluorescent
test for detection of rabies virus and Rose-Bengal test (RBT) for
detection of specific antibodies for brucellosis in ruminants and
swine.
In addition to the three accredited methods, samples are processed
in the Laboratory with some 30 other diagnostic methods (bacteriological, mycological, serological, pathological-anatomical, parasitological). Samples for analysis are delivered to the Laboratory
mostly by the veterinary inspection, field veterinary service, by
individuals or by our employees after field sampling.
During the past year, the Laboratory participated in inter-laboratory testing with CVI laboratories for the Rose-Bengal test (RBT)
method, with the Laboratory for Bacterial Zoonoses and Molecular
Diagnostics (Z-II-1) and verification of the method of artificial digestion in the diagnosis of Trichinellosis organized by the Laboratory for Diagnostics (V-1) of the Branch Veterinary Institute Vinkovci. In all the tests, satisfactory results were achieved.

Employees’ participation in
education:
➜

Tibor Andreanszky, PhD: 26 January 2017, “2nd Trichinellosis
Workshop” organized by the Laboratory for Diagnostics – National Reference Laboratory for Trichinella spp., Branch Veterinary Institute Vinkovci.

Laboratory employees:
Antun Tomac, MSc, DVM,
Laboratory Manager
Tibor Andreanszky, PhD, DVM,
expert associate,
Deputy Laboratory Manager
Irena Mrak – Možanić, technical
associate
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Laboratory for Food and Animal
Feed Microbiology (R-2)

The Laboratory activity includes:

Barbara Boljkovac, DVM,

Laboratory Manager

➜

Microbiological tests of food;

➜

Microbiological tests of drinking water;

➜

Microbiological tests of animal feed;

➜

Microbiological tests of shellfish;

➜

Testing of microbiological purity of food processing facilities;

➜

Qualitative determination of antibiotic residues in food;

➜

Parasitological tests of fish.

As the official laboratory, R-2 participates in the implementation of
the following Ministry of Agriculture plans:
➜

Sea and Shellfish Quality Monitoring Plan in Farming Areas
and Live Shellfish Relaying Areas;

➜

Plan of Sampling the Food of Animal Origin for the Official
Controls of Microbiological Criteria in Food.

e-mail: boljkovac.vzr@veinst.hr

The Laboratory for Food and Animal Feed Microbiology of the
Branch Veterinary Institute Rijeka provides its services in the Counties of Primorje-Gorski Kotar, Istria, Lika-Senj and Karlovac.

Branch - Veterinary Institute Rijeka

In addition to the samples taken within the scope of the Ministry
of Agriculture plans, the Laboratory cooperates on daily basis with
food operators in the issues of sampling under the HACCP Plan,
analyses and consulting.

Branch - Veterinary Institute Rijeka

Laboratory activities in 2017

Fig 2. Compliant and incompliant contact plates

In 2017, the Laboratory tested 19,060 samples, which were subject
to 43,471 analyses. Most sample tests were related to determination of microbiological purity of surfaces, equipment, means of transport and hands of staff operating with food (11,900 contact plats
and swabs). Sea and Shellfish Quality Monitoring Plan in Farming
Areas and Live Shellfish Relaying Areas Plan foresees sampling of
live shellfish at 18 farming and harvesting points in the County of
Istria and 257 samples were processed under that plan.

Incompliant

Compliant

416

15 000
10 000

181

11675

11675

5 000

Under the Sampling Plan for the Food of Animal Origin for 2017 of
the Ministry of Agriculture, 1,396 food samples were received, for
which 364 reports were issued.

0
Enterobacteriaceae

Aerobic mesophilic
bacteria

Fig 3. Compliant and incompliant samples for isolated methods
Table 1. TYPE AND NUMBER OF SAMPLES IN 2017

Incompliant

Number

Milk and dairy products

1 414

Meat and meat products

3 206

Fish and fish products

174

3000

Eggs

457

1000

Carcasses

63

Other

46

Total samples except contact plates and swabs

2

64

307

960

1354

737

3381
47

2516
1804

987

ba

828

138

500
0

31

To
ta
l

562

Water and ice

117

2000
1500

Ready and semi-ready meals, bakery products

39

2500

394
16

63

3500

Live shellfish

Honey and related products

Compliant

ct
er
ia
co
un
Lis
t
te
ria
c
o
Lis
un
te
t
ria
de
te
c
on

Sample type

7 160

Contact plates and swabs

11 900

TOTAL

19 060

Accreditation
The Laboratory is accredited for the following methods:
1. Horizontal method for detection of Salmonella spp. HRN EN
ISO 6579:2003 +Corr:2008;
2. orizontal method for the enumeration of -glucuronidase positive E. coli – MPN method HRS ISO/TS 16649-3:2008;

Fig 1. Sample type shares
1%
9%

17%

17%

7%
0%
2%

36%
6%
5%

Milk and dairy
products
Meat and meat products
Fish and fish products
Live shellfish
Eggs
Honey and related products
Ready and semi-ready meals,
bakery products
Water and ice
Carcasses
Other

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 (HRN EN ISO 18593:2008)
6. Horizontal method for the enumeration of microorganisms –
Colony-count technique at 30°C by the surface plating technique (HRN EN ISO 4833-1:2013; 4833-2:2013)
7. Horizontal procedure for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other) - Part
Annual report, 2017

CROATIAN VETERINARY INSTITUTE

149

150

CROATIAN VETERINARY INSTITUTE

Annual report, 2017

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 at 44°C by use of 5-bromo4-chloro-3-indolyl beta -D-glucuronide (HRN EN ISO 166492:2001)
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)
11. Water quality – Detection and enumeration of intestinal enterococci – Part 2: Membrane filtration method (HRN EN ISO
7899-2:2000)

Parameter

Number of analyses

Food microbiology:
Salmonella spp.
-glukoronidaza positive E. coli – MPN

4
6

L. monocytogenes, detection

1

L. monocytogenes, enumeration

1

Coagulase positive staphylococci

1

Colony count techniques at 30 °C

1

-glucuronidasa positive E. coli – enumeration

1

Enumeration of Enterobacteriaceae

1

Yeasts and moulds

1

Water microbiology:
Colony count at 22°C

1

Colony count at 36°C

1

Escherichia coli

1

Coliform

1

13. Water quality – Detection and enumeration of Escherichia coli
and coliform bacteria: Membrane filtration method (HRN EN
ISO 9308-1:2014)

Enterococci

1

Pseudomonas aerugonosa

1

14. Enumeration of yeasts and moulds in products with water activity less than or equal to or higher than 0.95 (HRN EN ISO
21527-2:2012; 21527-2:2012)

Microbiological purity of surfaces:

15. Horizontal method for the enumeration of sulphite-reducing bacteria growing under anaerobic conditions (HRN ISO
15213:2004)

12. Water quality – Detection and enumeration of Pseudomonas aeruginosa – Membrane filtration method (HRN EN ISO
16266:2008)

Participation in inter-laboratory
comparative tests
The Laboratory participated in the following inter-laboratory testing schemes:
Public Health England (UK) – Shellfish Scheme
LGC Standards (UK)
–– Quality in Food Microbiology Scheme
–– Quality in Water Analysis Scheme
Environmental hygiene monitoring scheme
Total 15 samples were tested on 20 various parameters, with total 28
analytical procedures.

Education
The employees participated in the following professional conferences:
➜

Meeting of the Food Microbiology Section of the Croatian
Microbiological Society, March 2017, Zagreb

➜

Conference on Food Safety and Quality, May 2017, Opatija

➜

Education for Food sampling accreditation procedure, April
2017, Split

Branch - Veterinary Institute Rijeka

Sulphite-reducing bacteria
Aerobic mesophilic bacteria from surfaces

1

Salmonella spp. from surfaces

1

Listeria sp. from surfaces

1

Branch - Veterinary Institute Rijeka

Laboratory employees:
Barbara Boljkovac, DVM, Laboratory Manager
Natalija Džafić, MSc, DVM, Deputy Laboratory 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 Laboratory also analyses meat and meat products, milk and
dairy products, eggs, bakery products, and animal feed, based on
the chemical composition, certain additives and offers melisopalinological analysis for the purpose of checking and verifying botanical and geographical origin of honey, as well other analyses of
honey and other bees’ products.
By participation in inter-laboratory comparisons, the Laboratory
is qualified for foodstuffs analysis officially sampled by the veterinary inspection, and has the status of an official laboratory for
several methods.

Dijana Mišetić Ostojić, Prof.,

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

S

ince the foundation of the Veterinary Institute Rijeka, through
seventy years of activity, the organisation of the Laboratory
and all types of analyses changed over time, with the development of analytics and customers’ needs.
Laboratory activities include a number of analyses of foodstuffs of
animal origin, with the accent on samples related to sea, fish and
shellfish farms, and their processing.
Although the Laboratory is primarily analytical and conducts tests that
include standard chemical and instrumental analyses, by introducing
methods for the analyses of veterinary medicinal products residue,
nitroimidazole residue by ultra-high performance liquid chromatography-tandem mass-spectrometry (UHPLC-MS/MS), we have had the
status of the National Reference Laboratory (NRL) for three years.
Within the scope of the National Monitoring, as set out in the Sea and
Shellfish Quality Monitoring Plan in Farming Areas and Live Shellfish
Relaying Areas, reference analyses are conducted, which form a large
portion of Laboratory activities and are related to determination of
biotoxin content in live shellfish, by accredited methods.
The Laboratory offers accredited methods for fish freshness control, in particular the analyses of histamine and TVB-N in fish and
some fish products.

Branch - Veterinary Institute Rijeka

Since the first accreditation, i.e. the status of an accredited laboratory according to the standard 17025:2007, a total of seven methods
have been accredited, and in 2018, we are planning to expand the
field of accreditation for another method of analysis of veterinary
medicinal products residue - determination of triphenylmethane
dye in fish by ultra-high performance liquid chromatography-tandem mass-spectrometry (UHPLC-MS/MS).
Within the scope of routine operations of R-3 Laboratory, samples
of mostly animal origin are tested by chromatographic and standard gravimetric, titration, spectrophotometric, refractometric,
conductometric, extraction and other physical-chemical methods.

Laboratory activities in 2017
Table 1. NUMBER OF ANALYSED SAMPLES ACCORDING
TO TYPE
Number of samples

Share (%)

Live shellfish

Sample type

475

39,6

Fish, fish products

382

31,8

Milk and dairy products

51

4,2

Crabs

32

3,0

Meat, processed meat
and meat products

42

3,5

Honey and bees’ products

47

3,8

Blood, plasma

83

6,8

Eggs

51

4,2

Water

26

2,1

Additives

12

1,0

1 201

100

Total

Branch - Veterinary Institute Rijeka

Figure 1. Share of analyses by type of samples

Figure 2. Share of activities by customers
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Live shellfish
Fish and fish products
Milk and dairy products
Crabs

Meat, processed meat and meat products
Honey and bees’ products
Blood, plasma
Eggs

24 %
37 %

National Residue
Monitoring Program

Analyses ordered by the
veterinary inspection

Sea and Shellfish Quality
Monitoring Plan

Analyses ordered by
customers

Table 2. NUMBER OF ANALYSES BY TYPE OF TEST
TYPE OF TEST

Number of
analyses

Share (%)

Biotoxins

2375

44,6

Histamine

355

6,7

2240

42,1

Veterinary medicinal products
residue - nitroimidazoles 1070
Nutritive parameters

237

4,4

TVB-N

32

0,6

Sulphur dioxide

32

0,6

Melisopalinological analysis

31

0,6

Additives
Total

24

0,7

5 326

100

Accreditation
The Laboratory is accredited for the following methods:
➜

Methods for analyses of biotoxins in shellfish:

–– Determination of domoic acid (Amnesic Shellfish Poison)
in shellfish tissue by HPLC/DAD method
–– Determination of Paralytic Shellfish Poison by HPLC/FLD
method
–– Determination of lipophilic biotoxins (Diarrheic Shellfish
Poison) by LC-MS/MS method
➜ Method of determination of nitroimidazole residues in 6 matrices (plasma, muscle/fish, milk, eggs, water, honey)
–– Determination of nitroimidazole by UHPLC-MS/MS method
➜ Fish quality test methods:
–– Determination of histamine in oily fish and fish products –
HPLC/DAD method
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–– Determination of share of total volatile amines – determination of concentration of total volatile basic nitrogen
TVB-N in fish
➜ Honey quality test:
–– Determination of electrical conductivity in honey
Expansion of the accreditation field is planned for 2018, for the
method:
Determining triphenylmethane dye in fish by ultra-high performance liquid chromatography with tandem mass-spectrometry
(UHPLC-MS/MS).

Participation in inter-laboratory
comparative tests
In 2017, the Laboratory confirmed the accuracy of work and methods in a number of verifications, and participated in a PT organi-

zed by EURL BVL from Berlin, and FAPAS in the field of nitroimidazole, and in the organization of the Institute of Oceanography
and Fisheries, for the field of biotoxins.
R-3 also participated in a MLU for cheese quality, organized by
RLM from the Faculty of Agriculture in Zagreb.

Education
➜

Dijana Mišetić Ostojić, Prof.

–– 11th Conference on Food Safety and Quality, organized by
the Croatian Chamber of Economy, 29-31 May 2017, Opatija
➜ Kristina Kvrgić, Dipl. San. Eng.
–– Marine and Freshwater Toxins Analysis, Sixth International Symposium, 22-25 October 2017, Baiona, Pontevedra,
Spain

Laboratory employees:
Dijana Mišetić Ostojić, Prof., Laboratory Manager, Quality Manager of the Branch Veterinary Institute Rijeka
Kristina Kvrgić, Dipl. San. Eng., expert associate, Deputy of the Laboratory Manager
Anita Jakljević, Chem. Tech., technical associate
Josipa Ćakarun, MEng Techn. Aliment., expert associate; on maternity leave
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Laboratory for Culture Media
Preparation and Sterilisation (R-4)
➜

Laboratory Manager’s office

Laboratory activities in 2017
The main activity of the Laboratory is the preparation of liquid, semi-solid and solid culture media for accredited laboratories of Branch Veterinary Institute Rijeka according to the international standard HRN ISO
11133:2014; Microbiology of food, animal feed and water - Preparation,
production, storage and testing of culture media. Along with culture
media preparation, their quality verification by checking physical and
chemical properties, and sterility and fertility is conducted.
Within the laboratory, there is a washing facility where special
attention is paid to the sterilization of microbiological and chemical laboratory dishes. Records are regularly kept of: ordering
culture media from the laboratory R-1 and R-2; ordering and arrival
of dehydrated culture media and necessary additives; sterilisation,
regular services are conducted and devices calibrated. Decontamination of incubated material from the laboratory of the branch
Veterinary Institute Rijeka is conducted in a separate room using
an autoclave only for this purpose, to protect the personnel and
the environment.

Mirela Sablić, DVM,

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

T
➜
➜
➜
➜

➜
➜

he Laboratory is located on the ground floor of the new wing of
the Branch Veterinary Institute Rijeka building, with 7 functionally
separated units, ensuring separation of clean and unclean routes:
washing facility for laboratory dishes and preparation of dishes for sterilization
sterilization of laboratory dishes and culture media and production of demineralized water
laboratory for culture media preparation
area with coolers for preservation of dehydrated bases and
prepared agars and broths, and with a thermostat for sterility
control of prepared culture media
decontamination of incubated laboratory materials and laboratory dishes
laundry for protective working clothes with storage area for
cleaning agents

Equipment
The equipment currently existing in the Laboratory did not undergo any changes in the previous year. For the preparation of culture
media, the laboratory is equipped with a scale (MT), chamber for
weighing powders (Erlab Captair), water bath with a shaker (Julabo), pH meter (Shott), three autoclaves for the sterilisation of
laboratory dishes, and liquid and solid culture media (Fedegari),
dry sterilizer (TMA), peristaltic pump for dispensing culture media (Interscience), three coolers for preserving dehydrated culture
media, additives to culture media, bases, and prepared and dispensed culture media in test tubes and Petri dishes. For the preparation of culture media, demineralized water (Nirosta) and ultra clean
water (SG wasser) are used. In the decontamination room, there is
an autoclave serving for that purpose only (Raypa).

Table 1. CORRELATION TABLE 2010 – 2017
Culture media
Agars

2010

2011

2012

2013

2014

2015

2016

2017

385 L

474,1 L

491,4 L

753 L

786,1 L

771,9 L

819,76 L

774,6 L

Broths

1549 L

1776 L

1815 L

2093 L

2121,7 L

2083,5 L

2212,67 L

2 218,0 L

Semi-solid culture media

11,25 L

13,30 L

9,25 L

11,5 L

13,9 L

11,0 L

11,0 L

13,5 L
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Types and quantities of produced
culture media
The Laboratory produces sixty various culture media: agars,
broths and semi-solid media. In 2017, a total of 3,006.1 L of various culture media were produced: of that, 774.6 L agars, 2,218.0 L
broths and 13.5 L semi-solid media.

Accreditation
The Laboratory is not accredited, but since it prepares the media for accredited laboratories, it forms part of the management
system, including the implementation of Independent Internal
Assessment and Independent External Assessment. General and
operating procedures are complied with, thusly securing traceability in Laboratory operations.
In November 2017, within Independent Internal Assessment, the
Laboratory was reviewed and positively evaluated.

Figure 1. Share of various types of media in preparation 2010-2017
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Laboratory employees:
Mirela Sablić, DVM, Laboratory Manager
Sabrina Valenčić, technical associate
Danijela Peček, laundry lady
Suzana Fućak, cleaning lady
Branch - Veterinary Institute Rijeka
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General Unit

T

he General Unit of the Branch Veterinary Institute Rijeka employs 6 employees, who, apart from this laboratory participate also in the work of some other laboratories. Activities of
the General Unit include procurement of goods and services, accounting services, in cooperation with the accounting department of
the Croatian Veterinary Institute – Zagreb, as well as bookkeeping
services, receipt and sending of mail, and cleaning of the Branch
Veterinary Institute Rijeka premises. In addition, the General Unit
of the Branch is responsible to provide resources and ensure optimum operations, to coordinate the employees and provide support
to the improvement of Laboratory operations.

Receipt and registration of samples, with printing and sending of
test analysis reports is one of important segments of the General
Unit operations. In 2017, 13,367 entries were made in the computer program VetLab with the total of 118,437 samples. There were
13,306 written reports, of that 970 reports for positive samples, and
in total 4,079 positive samples in three branch laboratories. There
were 61 rejected entries with 522 samples (mostly in the category
of ovine blood samples).
In 2017, education of our employees continued, with the aim to
improve the quality of our operations in the segment of laboratory
accreditation and general operations.

General Unit employees:
Natalija Džafić, MSc, DVM, Head of Branch
Ana Kuba, accounting officer
Jadranka Božić, administrative officer
Katja Raucher, technical associate in the Reception Office
Danijela Peček, cleaning lady
Suzana Fućak, cleaning lady
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Branch –
Veterinary
Institute Split

Eddy Listeš, PhD, DVM,

The Branch Veterinary Institute Split currently
employs 25 employees: 8 Doctors of Veterinary
Medicine, and 3 diploma engineers in chemistry
and biotechnology. Of that, 6 are PhDs and
3 MScs. The Institute employs 9 technicians, 2
administrative employees and 3 cleaning ladies.

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

I

n 2017, the laboratories of the Branch Veterinary Institute Split
continued with regular operations and laboratory diagnostics
of infectious and parasitic animal diseases, microbiological and
chemical tests of food and water, microbiological tests of contact
plates and swabs of surfaces, chemical tests of residues prohibited
in food and biological samples, etc.
Already in 2016, an important project was completed - CAPS2
(Strengthening of Centres for Aquaculture production and Safety
surveillance in Adriatic Cross-border Countries). However, even
though the project officially ended, administrative tasks are still
ongoing with the goal of concluding the project and payment of
funds due to the slowness of the Program’s Management Body.
As for the accreditation, the Branch Veterinary Institute Split
successfully passed the audit by the Croatian Accreditation
Agency auditors on 8 July 2016, and we received the new accre-

Branch – Veterinary Institute Split

ditation certificate on 27 March 2017. The Laboratory for Diagnostics and the Laboratory for Food and Feed Microbiology did not
expand their methods, while the Laboratory for Analytical Chemistry and Residues successfully expanded its field of accreditation
by 8 new methods, and one accredited method was transferred
into the flexible accreditation field. The Veterinary Institute Split
now has in total 32 accredited methods in three laboratories. Of
that, 4 methods at the Laboratory for Diagnostics S-1, 10 methods
at the Laboratory for Food and Feed Microbiology S-2, and 18 methods at the Laboratory for Analytical Chemistry and Residues S-3.
Branch Veterinary Institute Split is the NRL for four fields:
➜

Laboratory for Diagnostics (S-1): Blue Tongue disease

➜

Laboratory for Food and Feed Microbiology S-3: monitoring
viral and bacteriological contamination of shellfish

Branch – Veterinary Institute Split

➜

The Laboratory for Analytical Chemistry and Residues S-3:
determining residues (veterinary medicinal products: B2a
avermectins), polycyclic aromatic carbohydrates (fishery products, shellfish, meat and meat products, vegetal oils).

National Reference Laboratories of the Branch Veterinary Institute
Split actively cooperate with EU Reference Laboratories (EURL)
within their field of authorization. This year we co-organized this
year’s workshop “16th workshop of NRLs for monitoring bacteriological and viral contamination of bivalve molluscs”, held on 3-5
May 2017, at the Radisson Blu Hotel, Split (Figures 1 and 2).
The Branch Veterinary Institute Split took an active part in the implementation of sea and shellfish quality monitoring in the farming

areas and the areas for re-laying of live shellfish, sampling plan of
food of animal origin for the purpose of official food controls within the scope of the National Residue Monitoring Plan, and in the
drafting of the Program for surveillance of Blue Tongue disease.
The Laboratory is also participating in the performance of tests
according to the “Decree on the measures for animal health protection against infectious and parasitic diseases and financing”,
and this year 148,361 blood samples were processed for bovine,
ovine and caprine brucellosis, 2,576 samples on serological tests
for Blue Tongue disease, and 441 sample by the polymerase chain
reaction method. Apart from that, serological tests were conducted on 9,954 samples for enzootic bovine leucosis and 5,359 samples for ovine brucellosis (B. ovis).
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Laboratory for Diagnostics (S-1)

Table 1. THE MOST IMPORTANT APPLIED DIAGNOSTIC
METHODS AND THE NUMBER OF TESTED SAMPLES IN 2017
NUMBER OF TESTS

Damir Lukačević, PhD, DVM,

Laboratory Manager
e-mail: d.lukačević.vzs@veinst.hr

T

he Laboratory conducts the diagnostics of infectious and parasitic diseases of domestic animals, with most samples received and processed based on the Decree on the measures for
animal health protection against infectious and parasitic diseases
and financing in 2017.
For the needs of small practice veterinary clinics and individual
pet owners, the Laboratory provides diagnostic services including
diagnostics of bacterial, fungal and parasitic diseases of pets and
pathological-anatomical tests.

Branch – Veterinary Institute Split

Enzyme immunoassay for diagnostics
of enzootic bovine leucosis

9 954

Enzyme immunoassay for diagnostics
of Blue Tongue disease

2 576

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

5 359

Rose-Bengal test for bovine, porcine,
ovine and caprine brucellosis

148 361

Direct immunofluorescence for
etiological diagnostics of rabies

79

Indirect immunofluorescence for
diagnosis of leishmaniasis in dogs

65

Direct immunofluorescence for diagnosis
of giardiasis and cryptosporidiosis

206

Pathological-anatomical tests

337

Partial autopsy (material sampling for further tests)

178

Bacteriological tests

415

Mycological tests

344

Isolation of motile Salmonella spp.

635

RT – PCR for detection of Blue
Tongue disease virus genome

441

Microscopic tests on bee diseases

13

Branch – Veterinary Institute Split

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

Accreditation
In 2006, the Laboratory started with the implementation of the Management System according to HRN EN ISO/EC 17025 standard
and it has three accredited methods. The Laboratory is the National Reference Laboratory (NRL) for diagnostics of Blue Tongue
disease.
The Laboratory is accredited according to HRN EN ISO/IEC 17025
for the following methods:
➜

Isolation of motile Salmonella spp. by horizontal method HRN
EN ISO 6579-1:2017 (ISO 6579-1:2017; EN ISO 6579-1:2017)

➜

Enzyme immunoassay for diagnostics of Blue Tongue disease
OIE Manual of Diagnostics Tests and Vaccines for Terrestrial
Animals 2016, Adopted version 2014, Chapter 2.1.3. Blue tongue

➜

Detection of specific antibodies for bovine, porcine, ovine and
caprine brucellosis Rose-Bengal Test (RBT) OIE Manual of
Diagnostics Tests and Vaccines for Terrestrial Animals 2016,
Chapter 2.1.4. Adopted version 2016, Brucellosis (Brucella
abortus, B. melitensis and B. suis)

Participation in laboratory
proficiency tests in 2017
In 2017, the Laboratory successfully participated in inter-laboratory comparative testing organized by the OIE reference laboratories for accredited methods:
➜

Enzyme immunoassay (ELISA) for serological diagnostics of
Blue Tongue disease in domestic ruminants: Bluetongue Interlaboratory Proficiency Test - organized by The Pirbright Institute, Pirbright, Woking, UK

➜

Isolation of motile Salmonella from eggs and poultry faeces:
Proficiency Testing PT0088 – Salmonella in Poultry - organized
by VETQAS APHA Scientific, Sutton, Bonington, UK

➜

Detection of specific antibodies for bovine, porcine, ovine and
caprine brucellosis Rose-Bengal Test (RBT): Proficiency Testing PT0020; Brucella Abortus Rose Bengal Test – organized
by VETQAS APHA Scientific, Sutton, Bonington, UK

➜

Detection of specific antibodies for bovine, porcine, ovine and
caprine brucellosis Rose-Bengal Test (RBT): Inter-laboratory
proficiency testing of the Rose-Bengal Test method

➜

The testing was organised by the National Reference Laboratory for brucellosis diagnostics: Croatian Veterinary Institute
- Laboratory for Bacterial Zoonoses and Molecular Diagnostics
of Bacterial Diseases.

Education and participation
in scientific and professional
conferences
In 2017, Laboratory employees attended training courses in the field of management system as well as technical seminars:
➜

Postdoctoral researcher Damir Lukačević, PhD participated in
the scientific and professional symposium with international

In 2017, the Laboratory successfully participated in inter-laboratory comparative testing organized by OIE Reference Laboratory,
The Pirbright Institute, Pirbright, Woking, UK for the real time
method RT-PCR for detecting Blue Tongue disease virus genome in
full blood samples of ruminants, and in samples of extracted RNA.
In addition to foregoing inter-laboratory comparative tests in 2017,
the Laboratory was also successful in inter-laboratory comparative tests organized by the Reference Laboratories of the Republic
of Croatia for the following methods:
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participation: 12th Symposium “Poultry Days 2017” in Šibenik
from 10 to 13 May 2017, organized by the CVI - Centre for Poultry Science, Zagreb
➜

Postdoctoral researcher Zdravka Vidić, PhD participated in
the scientific and professional symposium with international
participation: 7th International Congress “Veterinary Science

and Profession” in Zagreb, 5-7 October 2017, organized by the
Faculty of Veterinary Science of the University of Zagreb.
➜

Laboratory employees participated in the Pipetting Academy
entitled Sartorius pipetting academy held in the Branch Veterinary Institute Split, 7 June 2017, organized by Sartorius Lab
Academies.

Laboratory employees:
Damir Lukačević, PhD, DVM, Laboratory Manager
Zdravka Vidić, PhD, DVM, Deputy Laboratory Manager
Sanda Katić, Univ. Mag. Spec., DVM, expert associate
Dragica Markić, technical associate
Neda Milina Paić, technical associate

Branch – Veterinary Institute Split
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Laboratory for Food and Feed
Microbiology (S-2)
➜

Official Laboratory for several accredited and other methods;

➜

Reference Laboratory for monitoring of viral and bacteriological contamination of shellfish, namely;

➜

Reference Laboratory for HRN EN ISO 16649-3:2015 method
(Horizontal method for the enumeration of glucuronidase-positive Escherichia coli - Part 3: Most probable number technique using 5-bromo-4-chloro-3-indolyl-ß-D-glucuronide);

➜

Reference Laboratory for HRN EN ISO 6579:2003 method (Horizontal method for detection of Salmonella spp).

Based on the Ministry of Health Decision, the Laboratory has been
added to the List of official laboratories for analysis of water safety
for human consumption, for accredited methods.

Tomislav Dujić, DVM,

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

T

he activities of the Laboratory for Food and Feed Microbiology are focused on microbiological food tests, control of
microbiological purity of operating surfaces and workers’
hands in contact with food during production and trade process,
microbiological water tests, microbiological tests of animal feed
samples, inspection of meat and meat products on presence of
Trichinella spp. larvae, pollen analysis of honey, field sampling and
expert advisory activity of food sampling and smears in industrial
and trading facilities by the Laboratory employees based on signed
contracts with customers.
Based on the Sea and Shellfish Quality Monitoring Plan in Farming
Areas and Live Shellfish Relaying Areas, the Laboratory has continued to implement the microbiological tests of shellfish. Furthermore, the Laboratory actively participates in the performance of
the Food of Animal Origin Sampling Plan of the Ministry of Agriculture of the Republic of Croatia.
Samples are tested according to internationally recognized standards and the quality of our laboratory operations is confirmed by
the accreditation according to HRN EN ISO/IEC 17025 standard
requirements by the Croatian Accreditation Agency.
In addition, the Laboratory has the status of the official and reference laboratory based on the Croatian Ministry of Agriculture
Decisions, namely:

As the National Reference Laboratory (NRL) for monitoring of viral
and bacteriological contamination of shellfish, the Laboratory cooperates with the EU Reference Laboratory (EURL) within its scope
of authorization, coordinating the activities of the official laboratories in its field of authorization, providing information from EURL
to the Ministry of Agriculture and to official laboratories. All information obtained from EURL, including those obtained at the annual
NRL meeting with EURL, is forwarded to the Ministry of Agriculture
and official laboratories. The Laboratory also provides research and
technical assistance to the Ministry of Agriculture, participates in
the activities of the Veterinary and Food Safety Directorate, takes
part in the drafting of the Sea and Shellfish Quality Monitoring Plan
in Farming Areas and Live Shellfish Relaying Areas, and is almost in
daily contact with the Ministry of Agriculture employees and veterinary offices related to its field of authorization.
Within the scope of its NRL activities, the Laboratory constantly
develops molecular methods for detection and quantification of viruses in food. The method is applied of determining norovirus and
hepatitis A virus in food by real-time reverse transcription chain
reaction of polymerase (ISO/TS 15216-2:2013), as well as part of
the method for virus quantification: or determination of hepatitis A
virus and norovirus in food using real-time RT-PCR - Part one: Method for quantification ISO/TS 15216-1:2013. This year, the method
was developed in line with HRN EN ISO 15216-1:2017 Microbiology in food chain - Horizontal method for determination of hepatitis A virus and norovirus using real-time RT-PCR - Part 1: Method
for quantification. The application of both methods was verified by
participation in this years’ inter-laboratory testing for detecting the
presence of the virus in shellfish matrices with determining their
quantity, and also the determination of detection limits was performed - LOD and norovirus quantification - LOQ in shellfish matrix.
In cooperation with the Ministry of Agriculture, the laboratory has
participated in the Norovirus prevalence in oysters monitoring
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Program within the coordinated EU program to determine the prevalence of norovirus contaminated oysters in farming areas and
production lots of oysters in shipment centres. The goal of the
Laboratory is to spread the application of ISO/TS 15216 method
to other food apart from shellfish, and the method based on ISO
TS 15216-2:2013 for qualitative proof of norovirus in soft fruit and
similar food was introduced.

Figure 1. Samples tested in 2017 (contact plates not included in the graph)
water, ice
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smears 14,7 %

Animal feed 1,1 %
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9,8 % other 0,9 %
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For testing the appearance of Vibrio spp. in shellfish, the Laboratory is in the procedure of harmonization with HRN EN ISO
21872-1:2017 Microbiology in food chain - Horizontal method for
the determination of Vibrio spp. - Part 1: Detection of potentially
enteropathogenic Vibrio parahaemolyticus, Vibrio cholerae and
Vibrio vulnificus.

food
60,6 %

Laboratory activities in 2017
In 2017, the Laboratory issued 7,090 reports on test results for
22,459 tested samples, which were subjected to 51,178 analyses.
Most samples were those from the environment (smears/contact plates for testing microbiological purity of plant surfaces,
equipment, devices, accessories, as well as means of transport
and hands of persons who come in contact with food during operations, and/or products of general use). As for customers, most
samples were those ordered by contract entities and only a small
number of samples was within the scope of the Ministry of Agriculture monitoring and at veterinary inspection order. Laboratory employees receive samples of food, water and animal feed almost on
daily basis and take samples, swabs and smears from our contract
facilities in the Counties of Split-Dalmatia, Zadar, Šibenik-Knin and
Dubrovnik-Neretva.

Table 1. TYPE AND NUMBER OF SAMPLES IN 2017
Type (sample category)

Sample
number

42,7

Meat and meat products

4 155

18,5

Fish and fish products

2 350

10,5

Milk and dairy products

498

2,2

Eggs and related products

427

1,9

Semi-read and ready meals

170

0,8

86

0,4

34

0,2

959

4,3

Carcasses smears

1 894

8,4

Poultry neck skin

105

0,5

Shellfish monitoring

691

3,1

1 265

5,6

138

0,6

94

0,4

22 459

100

Water, ice

Diaphragm
Animal feed
Other
Total
Branch – Veterinary Institute Split

Food monitoring (MoA) 13,1 %
Food monitoring (ELV) 0,02%
Cutomers demands 0,2 %
Veterinary inspection
(Trichinella) 5,6 %

Contract
77,7%

Veterinary
inspection 0,3%

Figure 3. Number of samples and analyses (2013 - 2017)
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Figure 2. Samples tested in 2017 per customer
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Accreditation in 2017
According to HRN EN ISO 17025 standard, the Laboratory has the
following accredited methods:
➜

Microbiology of food and animal feed - Horizontal method for
the detection of Salmonella spp. (HRN EN ISO 6579:2003); S-2SOP- MB-37

➜

Microbiology of food and animal feed - Horizontal method for
the enumeration of beta-glucuronidase-positive Escherichia
coli - MPN method using 5-bromo-4-chloro-3-indolyl-beta-Dglucuronide (HRS EN ISO 16649-3:2015); S-2- SOP- MB-12

Branch – Veterinary Institute Split

Table 2. TESTS, NUMBERS AND RATIO OF ANALYSES IN
2017
Type of test

Analyses Number of
number
positive

%
positive

Salmonella - detection method

9 397

150

1,6

Colony count of microorganisms at 30°C

4 472

82

1,8

Sulphite-reducing Clostridia
- colony detection

3 566

1

0,0

Coagulase-positive
staphylococci - enumeration

1 510

1

0,1

Enterobacteriaceae - detection
and enumeration method

2 428

7

0,3

L. monocytogenes - enumeration method

1 063

0

0,0

ß-glucuronidase-positive E.
coli - enumeration method

1 888

43

2,3

864

2

0,2

E. coli and coliform
bacteria - detection and
enumeration method (MF)

1 794

5

0,3

Enumeration of cultivated
microorganisms in water

1 673

11

0,7

MPN E. coli - Most
Probable Number test

759

8

1,1

Faecal streptococci - detection
and enumeration method (MF)

956

3

0,3

73

0

0,0

Yeasts and moulds

204

2

1,0

Pseudomonas aeruginosa

959

3

0,3

1 802

4

0,2

20

0

0,0

19 186

150

0,8

41

0

0,0

Fish parasitology test

229

0

0,0

Antibiotics (Kundrat)

28

0

0,0

Pollen analyses

11

0

0,0

1 265

1

0,1

42

9

21,4

54 230

482

0,9

L. monocytogenes - detection method

Clostridium perfringens

Aerobic spore-forming bacteria
Enterococcus spp
Other

Contact plates and
swabs surface test
Sensory properties, label review

Trichinella spiralis - artificial
digestion method
Norovirus and Hepatitis A virus
Total

➜

Microbiology of food and animal feed - 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 feed – Horizontal method for
the enumeration of microorganisms – Colony-count technique
at 30°C (HRN EN ISO 4833-1, 2:2013); S-2-SOP MB-07
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Figure 4. Share of individual microorganisms isolated from samples
Enterobacteriaceae 2,2 %
Coagulase-positive
staphylococci 0,3 %

➜

Microbiology of food and animal feed
– Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia 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 112901:1999+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

E. coli ß-gluc. pos. 13,4 %
L. monocytogenes 0,6 %
E. coli and coliforms (in water) 1,6 %

Microorg.
colony-count
25,5 %

Enumeration of cultivated
microorganisms 3,4 %
E. coli MPN 2,5 %
Faecal streptococci (in water) 0,9 %
Aerobic spore-forming bacteria 1,2 %
Yeasts and moulds 0,6 %
Pseudomonas aeruginosa 0,9 %
Sulphite-reducing
bacteria 0,3 %

Salmonella 46,4 %

➜

Enumeration of cultivated microorganisms – Colony count by
inoculation in a nutrient agar culture medium (HRN EN ISO
6222:2000); S-2-SOP-MB-55

➜

Microbiology of food and animal feed – Horizontal method
for the enumeration of coagulase-positive staphylococci
(Staphylococcus aureus and other species) - Part 1: Technique using Baird-Parker agar medium (HRN EN ISO 6888-1:
2004+Amd 1:2003); S-2-SOP-MB-15

➜

Microbiology of food and animal feed – Horizontal method for
the enumeration of sulphite-reducing bacteria growing under
anaerobic conditions (HRN ISO 15213:2004); S-2-SOP-MB-19.

Participation in inter-laboratory
comparative tests
The Laboratory has been participating in inter-laboratory comparative tests PT schemes that are already part of the routine practice.
In all inter-laboratory tests, the Laboratory achieved satisfactory
results.

Table 3. PARTICIPATION IN INTER-LABORATORY COMPARATIVE TESTS IN 2017
Method
Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli - MPN
method using 5-bromo-4-chloro-3-indolyl-beta-D-glucuronide (S-2- SOP- MB-12)

Number of
distributions

Number of
samples

2

4

Horizontal method for the detection of Salmonella spp. (S-2- SOP-MB-37)

2

4

Horizontal method for the enumeration of beta-glucuronidase positive Escherichia coli – Part 2:
Colony count at 44°C using 5-bromo-4-chloro-3-indolyl beta -D-glucuronide (S-2- SOP- MB-10)

1

1

Horizontal method for the enumeration of coliforms in food - enumeration method

1

1

Horizontal method for the detection and enumeration of Enterobacteriaceae - Part 2 Colony count method (S-2- SOP-MB-08)

1

1

Horizontal method for enumeration of microorganisms - Colony count method at 30°C (S-2-SOP MB-07)

1

1

Determining the number of Pseudomonas spp. bacteria in food (S-2-SOP-MB-26)

1

1

Horizontal method for the enumeration of yeast and moulds – Part 1: Colony
count technique in products with aw >0.95 (S-2-SOP-MB-21)

1

1

Horizontal method for the enumeration of yeast and moulds – Part 2: Colony
count technique in products with aw ≤0.95 (S-2-SOP-MB-22)

1

1

Detection of norovirus GI in bivalve shellfish by real-time RT-PCR “one step” (S-2-SOP-V-59)

1

4

Detection of norovirus GII in bivalve shellfish by real-time RT-PCR “one step” (S-2-SOP-V-59)

1

4

Detection of hepatitis A virus in bivalve shellfish by real-time RT-PCR “one step” (S-2-SOP-V-59)

1

4

Artificial digestion method (diagnostics of Trichinellosis) (S-2-SOP-P-36)

1

3
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Education and participation in
scientific and professional conferences

➜

Irena Listeš, Ines Škoko: 16th Workshop of EURLs for monitoring bacteriological and viral contamination of bivalve molluscs organized by EURL CEFAS (Split, 3-5 May 2017);

➜

Tomislav Dujić: Calibration, qualification and internal verification of temperature chambers (Zagreb, 16 March 2017);

➜

Tomislav Dujić, Irena Listeš, Anđelo Katić, Ines Škoko: Pipetting Academy - Sartorius (Split, 7 June 2017);

➜

Tomislav Dujić: 2nd NRL Workshop for Salmonella, E. coli, Listeria monocytogenes, Campylobacter and coagulase-positive
staphylococci (Zagreb, 24 April 2017);

➜

➜

Tomislav Dujić, Anđelo Katić, Ines Škoko: Education for Food
sampling accreditation procedure (Split, 25 April 2017);

Tomislav Dujić: Procedure of the application of data on zoonoses, antimicrobial resistance and appearance of diseases
caused by food for 2016, and the procedure of applying data
for 2017 (Zagreb, 23 August 2017);

➜

Ines Škoko: International Congress “Veterinary Science and
Profession”, Faculty of Veterinary Medicine Zagreb (Zagreb,
5-7 October 2017)

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

Ines Škoko, PhD, 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 is involved in several annual monitoring programs
and, in addition to the sample tests requested by inspection, also
conducts tests ordered by various food operators.
The analyses are conducted according to legal provisions and
subordinate legislation, and they include standard and internal
gravimetric, titration and spectrophotometric methods, liquid
chromatography methods in combination with spectrophotometry
with diode array detector, fluorescence detector and RI-detector
(LC-DAD/FLD/RI) and liquid chromatography in combination with
tandem mass spectrometry (LC-MS/MS) within established control
system of the laboratory ISO HRN 17025.

Laboratory activities in 2017

Tanja Bogdanović, PhD, Dipl. Eng.,

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

Laboratory activities
The Laboratory for Analytical Chemistry and Residues has been
oriented since its beginnings to support food and animal feed manufacturers with activities that include testing quality and safety
of food and animal feed and biological material. Legal regulations
in the field of food and animal feed are frequently changed and
supplemented, and implemented in operations and counselling the
users of our services. Laboratory test fields include composition
of food and animal feed, residues of veterinary medicinal products
and contaminants of anthelmintic group (avermectins), other
pharmacologically active substances (corticosteroids), chemical
elements in food and biological materials, additives in food, biotoxins in shellfish, biogenic amine and volatile nitric bases in food,
sensory evaluation of meat and products, and other legally stipulated parameters of quality and safety of honey and drinking water.
In respect of most of the testing fields, the Laboratory is designated the official Laboratory by the Ministry of Agriculture and the
National Reference Laboratory for the following areas:
➜

Residues of prohibited substances, veterinary medicinal products and contaminants in food of animal origin (residues of
anthelmintics, avermectins)

➜

Polycyclic aromatic carbohydrates.

Branch – Veterinary Institute Split

In 2017, the Laboratory tested 5,187 samples with total determined
27,139 physical and chemical parameters. In total number of samples, fish and fish products are most represented (3,519 samples),
followed by drinking water (763 samples), meat and meat products
(452 samples) and biological material (in total 335 samples). The
trend of increase in overall number of samples as compared to previous years (20 %) is evident, most represented of which are fish
and fish products.

Branch – Veterinary Institute Split

Just as in previous years, the largest share in the total number of
samples (78 %) refers to contract facilities in the Republic of Croatia, while 22 % are samples within the scope of the Ministry of
Agriculture monitoring programs, with the largest share of sam-

Figure 1. Samples analysed in 2017, by customers

Table 1. Type and number of analyses in 2017
TYPE OF ANALYSIS

NO.

Biogenic amines

Tryptamine, β-phenylethylamine,
putrescin, cadaverine, histamine,
tyramine, spermine, spermidine
Biotoxins

1%
11 %

6%

4%
Plan for sampling
shipments from abroad

78 %

Sea and Shellfish
Monitoring Plan
National Residue
Monitoring Program
National food sampling plan
for performing official controls
Contract with food operators

Figure 2. Sensory profile of the Dalmatian Prosciutto

ASP (amnesia causing biotoxin)

498

PSP (biotoxin causing paralysis): saxitoxin,
neosaxitoxin, gonyautoxins 2 and 3,
gonyautoxins 1 and 4, decarbamoil-saxitoxin,
GTX-5, C-1 and C-2, decarbamoil gonyautoxin
2 and 3 and decarbamoil gonyautoxin
DSP (biotoxin causing diarrhoea): okadaic
group, azaspiracids, yessotoxins

504

Fig 3. Share of types of analyses (separated by determination parameters) in
total number of analyses in 2017
60

51,9

50

30
19,3
2,9

0,3

Veterinary medicinal
product

Other

Contaminants

Chemical parameters
of drinking water

aW, pH

0,6
Sensory
evaluation

8,4
1,4

Biotoxins

3,4
Biogenic amines

0

11,0
1,8

Food properties
analyses

10

Additives

%

40

518

VMPs
Corticosteroids: dexamethasone, betamethasone, prednisone, prednisolone,
methylprednisolone, isoflupredone, flumethasone, triamcinolone-acetonide

93

Avermectins: Abamectin, Doramectin, Emamectin,
Ivermectin, Eprinomectin, Moxidectin
Inorganic contaminants, chemical elements

314

Lead

290

Cadmium
Mercury
Arsenic
Tin
Organic contaminants

298
230
20
44

Polycyclic aromatic hydrocarbons (PAH): anthracene,
fluoranthene, pyrene, benz(a)antracen, krizen, benzo(b)
fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)
anthracene, benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene

280

Additives
Sodium-nitrite
Sodium/potassium nitrate
Polyphosphates
Sulphites
Physical-chemical properties of food and animal feed

20

2674

Water activity
Raw proteins
Total fats
Raw fibres
Raw ashes
Water
Energy value
Hydroxyproline
Meat proteins
Sodium chloride
Total volatile basic nitrogen (TVB-N)
Acidity
Amino acid composition (essential amino acids: Arginine, Histidine, Leucine,
Isoleucine, Lysine, Methionine, Phenylalanine, Threonine, Tryptophan,
Valine; non-essential amino acids: Alanine, Asparagine, Aspartic acid,
Cysteine, Glutamic acid, Glutamine, Glycine, Proline, Serine, Tyrosine)

pH
Drinking water analyses

175
43
38
2
41
120
15
22
22
169
51
25
13

16

Free chlorine
Compulsory test parameters in regular monitoring
Sensory evaluation of cured meat products
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ples in the Sea and Shellfish Quality Monitoring Plan in Farming
Areas and Live Shellfish Relaying Areas (11 %) within the scope of
which three groups of biotoxins and environmental contaminants
are processed (heavy metals and polycyclic aromatic carbohydrates) (Figure 1).
What should be especially emphasised in 2017, is more intense
work on the protection of autochthons Croatian cured meat products - prosciutto, with the goal of insuring uniform quality of the
final product by the application of accredited physical-chemical
analyses and sensory evaluation. Members of the panel for sensory
evaluation of cured meat products consisting of all the employees
of the Branch Veterinary Institute Split performed evaluations of
certified Croatian prosciuttos for the “Days of Croatian Pršut” and
4th International Prosciutto Festival - Drniš in April and August 2017.

Accreditation of methods
The Laboratory currently has 18 accredited methods for testing
food composition and safety and residues of veterinary medicinal products in biological samples. There are 12 methods in the
fixed field of accreditation, and 6 methods in the flexible field.
According to HRN EN ISO 17025 standard, the Laboratory has the
following accredited methods:
➜

Determination of quantity of raw proteins (HRN ISO 937:1999
(ISO 937:1978))

➜

Determination of quantity of hydroxyproline (HRN ISO
3496:1999 (ISO 3496:1994))

➜

Determination of share of biogenic amines – histamine
(J.AOAC International 79,1,(1996), 43-49)

➜

Determination of share of volatile amines – total volatile basic
nitrogen (TVB-N) (Reference method based on Commission
Regulation 2074/2005)

➜

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

➜

Determination of contents of avermectin in food of animal origin HPLC-FLD method

2000

➜

Sensory evaluation of cured meat products

1000

➜

Determination of biotoxins (PSP) in shellfish by HPLC –FLD
method (AOAC (2005) Official method 2005.06, First Action
2005, J.AOAC, 88, 1714-1732)

➜

Determination of contents of lipophilic toxins (DSP) in shellfish by liquid chromatography – mass spectrometry (LC-MS/
MS), (LC MS/MS EU Harmonised SOP version 4 (July, 2011)

➜

Determination of content of polycyclic aromatic hydrocarbons (PAH) in food by liquid chromatography – flexible accreditation field

➜

Water activity (HRN ISO 21807:2005)

➜

Determination of moisture content (ISO 14412:1997)

➜

Determination of chloride content (ISO 1841-1, 49B)

➜

Determination of corticosteroid content by liquid chromatography – mass spectrometry method (LC-MS/MS) – flexible
accreditation field

➜

Determination of lead and cadmium by atomic absorption spectrophotometry after pressure digestion (HRN EN
14083:2005) – flexible accreditation field

➜

Determination of arsenic by atomic absorption spectrophotometry (HRN EN 14332:2005) – flexible accreditation field

➜

Determination of tin by atomic absorption spectrophotometry
(HRN EN 5764:2010) – flexible accreditation field

➜

Determining mercury by atomic absorption spectrometry,
hydride technique - flexible field of accreditation

An increase in the number of samples was recorded in the second
reaccreditation cycle (period 2013 - 2018) (Fig. 4) mostly thanks to

Figure 4. Trend in the number of samples during the second reaccreditation period
(2013-2017)
Number of samples

the expansion of the accreditation field and successful maintenance of existing methods.

6000
5000
4000
3000

0

2013

2014
2015
2016
Second reaccreditation period

2017

Development of analytical methods
In line with the recommendations of the Scientific Committee on
Food (SCF) for conducting analyses of larger number of relative
Branch – Veterinary Institute Split
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ratios of PAHs in food with the goal of reaching conclusions on
possible introduction of new cancerogenic property markers, the
Laboratory as NRL has extended the number of determination
of PAHs to anthracene, fluoranthene, pyrene, benz(a)antracen,
krizen, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)
pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene and
indeno(1,2,3-cd)pyrene in a larger number of food matrices that,
along with foodstuffs of animal origin, edible oils and fat, now also
include food additives, dried herbs and dried condiments.

Participation in inter-laboratory
comparative tests
In 2017, the Laboratory successfully participated in 9 inter-laboratory comparative tests: 3 inter-laboratory comparative tests (ILC)
organized by National Reference Laboratories and 6 tests organized by European reference and accredited proficiency suppliers
(PT) as follows:
➜

PAHs in coconut oil - EURL-PAH Proficiency Test (January February 2017), JRC Geel, Belgium

➜

Sensory test of basic flavours (ranking test - water) - DRRR
- Proficiency Test 170012 (March 2017), DRRR - German reference office for food proficiency testing, Kempten, Germany

➜

Corticosteroids in milk (April - May 2017) EURL RIKILT, Wageningen, the Netherlands

➜

Pesticides in liquid egg: abamectin - EURL-AO, Freiburg, Germany

➜

Biotoxins in bivalve molluscs: water soluble toxins (PSP) – National Reference Laboratory for Marine Biotoxins, Institute of
Oceanography and Fisheries, IZOR (May – August 2017), Split

➜

Biotoxins in bivalve molluscs: fat soluble toxins (DSP) – National Reference Laboratory for Marine Biotoxins, Institute of
Oceanography and Fisheries, IZOR (May – August 2017), Split

➜

Biotoxins in bivalve molluscs: ASP - National Reference Laboratory for Marine Biotoxins, Institute of Oceanography and
Fisheries, IZOR (May - August 2017), Split

➜

PAHs in smoked fish, PT 0672 (September - November), FAPAS, York, England

➜

Additives in raw sausage, nitrites and nitrates, salt, aW, pH, PT
170074 (November), DRRR - German reference office for food
proficiency testing, Kempten, Germany

Procurement of new equipment
In 2017, the procurement glass apparatuses for determining sulphites (SO2) according to Lieb-Zacher was realised.

Scientific research and professional
activities
In the beginning of January 2017, the Project of Application of
Innovative Methods in monitoring proteolytic, lipolytic and oxidative processes during the production of prosciutto was approved
- IM - HQHAM in cooperation with the Faculty of Food Technology
and Biotechnology of the University of Zagreb in the duration of
three years. During the first, preparation phase of the project, pre-

paration of the protocol for protein oxidation markers, free amino
acids and dipeptides began, as well as the procurement of chemicals and relevant equipment necessary for the implementation of
specified parameters.
In June 2017, in the scope of the project “Investigation of bioactive compounds from Dalmatian plants: Their antioxidant, enzyme
inhibition and health properties”, Croatian Science Foundation
(HRZZ-IP-2014-09-6897), of total duration of 4 years, connected
with the cooperation with the Faculty of Chemistry and Technology, a part of analyses referring to the content of biogenic amines
in prawns and mussels was realized.
Laboratory employees publish their scientific and professional
papers, review such papers and organise professional practice in
food chemistry field at the request from secondary schools and
faculties of the University of Split.

Participation in training courses
and scientific and professional
conferences
In 2017, our employees took part in the following training courses
and conferences:
➜

➜

Zdenka Bakota, Tanja Bogdanović, Sandra Petričević and
Ivanka Sesartić:
–– Sartorius pipetting Academy, Split, 7 June 2017
Sandra Petričević:

Days of Croatian Pršut 2017 – professional conference, D-Resort
Šibenik, 21–22 April 2017
–– 4th International Prosciutto Festival, Drniš, 1 – 2 September 2017
➜ Tanja Bogdanović:
–– Workshop “12th EURL-PAHs Workshop JRC Geel (LINAC),
18 October 2017” organised by EURLS for PAHs
Annual report, 2017

CROATIAN VETERINARY INSTITUTE

171

172

CROATIAN VETERINARY INSTITUTE

Annual report, 2017

Laboratory employees:
Tanja Bogdanović, PhD, Dipl. Eng., Laboratory Manager
Sandra Petričević, Dipl. Eng., Deputy Laboratory Manager
Slađana Lelas, MSc, Dipl. Eng., expert associate in scientific research system
Ivanka Sesartić, technical associate
Zdenka Bakota, technical associate
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Laboratory for Culture Media
Preparation and Sterilisation (S-4)
Corrected version of this standard (ISO 11133:2014, Corrected version 2014-11-01) issued on 14 June 2017 by the Croatian
Standards Institute is implemented in the Laboratory.
Pursuant to the HRN EN ISO/IEC 17025 standard requirements, the
quality of work at the S-4 Laboratory, required for the high-quality
and traceable implementation of accredited methods and methods
in the process of accreditation of other laboratories of the Branch
Veterinary Institute Split, was confirmed in the form of audit of all
activities conducted by the Croatian Accreditation Agency.
Laboratory activities include:

Irena Listeš, PhD, DVM,

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

T

he Laboratory is located in the sous-terrain of the Branch
Veterinary Institute Split building. After refurbishing in 2012
and the equipping of all its premises, it now has 7 functionally
separated units:
S-4/1

Administrative room

S-4/2

Boiling and spreading of culture media

S-4/3

Weighing of dehydrated culture media

S-4/4

Humid sterilisation of culture media and laboratory
accessories, production of pure water

S-4/5

Dry sterilisation

S-4/6

Washing facility

S-4/7

Sorting of laboratory accessories and waste, humid
pre-sterilisation of accessories, waste sterilisation

➜

Purchase of required culture media and additives for microbiological tests with related record keeping

➜

Preparation of culture media for microbiological tests and recording of all production phases

➜

Purchase of primary and secondary reference materials for
control of the culture media production procedure

➜

Purchase of test strains for culture media validation

➜

Storage and recording of the media, additives and test strains

➜

Control of sterility of microbiological media

➜

Quality control of microbiological media including the implementation of qualitative and quantitative methods for the detection of productivity, specificity and selectivity.

The main activity of the Laboratory is production of culture media
and regular quality control for the needs of other laboratories of
the Branch Veterinary Institute Split as per the international standard HRN ISO 11133:2014 Microbiology of food, animal feed and
water - Preparation, production, storage and performance testing
of culture media.
Annual report, 2017
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Figure 1. Ratio of the number of plates or test tubes in the overall number of
40,068 produced units of agar (in the legend listed according to share)

➜

Washing and disinfection of work surfaces and laboratory premises of the Branch Veterinary Institute Split

➜

Control of purity/sterility of work surfaces and areas

➜

Washing and disinfection of common premises of the Branch
Veterinary Institute Split

➜

Washing and maintenance of laboratory clothes and footwear
of the Branch Veterinary Institute Split employees

The scope of production of nutrient media in the S-4 Laboratory
depends on the type of methods applied in the Laboratory for Diagnostics (S-1) and the Laboratory for Food and Feed Microbiology
(S-2) and is increased every year according to the development
and implementation of new methods. The S-4 Laboratory also provides services of preparation of specific media and reagents for
molecular techniques introduced in the Branch Veterinary Institute Split.

Figure 2. Quantity (L) of produced broths and agars used in bottles
10000

log10 scale
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1

➜

Production and control of purity of demineralised water for
the needs of the Branch Veterinary Institute Split

The Laboratory provides the following services for daily operations in microbiological laboratories of the Branch Veterinary Institute Split:
➜

Purchase and recording of required reagents for microbiological tests, production of their secondary solutions and keeping
related records

➜

Recording of hazardous substances in the composition of media, additives and reagents, specifying the warning and practices when in contact with them

➜

Purchase of test strains for verification of methods

➜

Purchase of laboratory consumables

For the requirements of the Branch Veterinary Institute Split, S-4
Laboratory coordinates and provides maintenance services of the
equipment, operating surfaces and premises/laboratories according to the following phases:
➜

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

Branch – Veterinary Institute Split

Figure 1 presents agar production in 2017, with visible mutual relationship of produced units of agars dispensed in plates and test
tubes. The number of plates for specific agar dispensing into Petri
dishes of various diameter is expressed as their sum.
Figure 2 shows the production of broths in litres, as well as agars
preserved and used in bottles for overflow methods in the S-2 Laboratory.
The Laboratory has 12 developed operating procedures:
➜

Preparation of culture media S-4-SOP-02

➜

Cleaning, disinfection and control of sterility of work surfaces,
equipment and working premises S-4-SOP-03

Branch – Veterinary Institute Split

➜

Maintenance, calibration and performance control of autoclaves S-4-SOP-04

➜

Procedure of pre-sterilization/sterilization of dishes and disposal of waste materials S-4-SOP-06

➜

Procedure with ATCC strains and bacterial strains S-4-SOP-07

➜

Quality control of culture media S-4-SOP-08

➜

Recommended test organisms and methods for quality assessment of culture media of accredited methods or methods
pending accreditation APPENDIX A; S-4-SOP-08

➜

Cleaning of common working premises of the Branch Veterinary Institute Split S-4-SOP-09

➜

Catalogue of working instructions for culture media S-4-K-01

➜

Catalogue of reagents and serums S-4-K-02

➜

Catalogue of prepared culture media with certificates S-4-K-03

➜

Catalogue of additives S-4-K-04

In 2017, procedures S-4-K-01; S-4-SOP-02 and APPENDIX SOP S-408 were revised.
Education of Laboratory employees is realized every year according to determined plan of internal education and verification of
qualification of personnel according to procedures of the Croatian
Veterinary Institute Zagreb and S-4.
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The Laboratory Manager is also an employee of the Laboratory
for Food and Feed Microbiology (S-2) and Deputy Laboratory
Manager, and she participated in the workshop “16th Workshop of
EURLs for monitoring bacteriological and viral contamination of
bivalve molluscs” in Split, Croatia.

Laboratory employees:
Irena Listeš, PhD, DVM,
Laboratory Manager
Marina Burić, technical associate
Veljko Drašković, technical associate
Miranda Miloš, technical associate
Marija Radalj, technical associate
Ane Rogošić, assistant worker
Anđelka Bilobrk, assistant worker
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General Unit

I

n compliance with applicable laws and regulations, the S-5
Unit provides the following services to the customers and laboratories of the Branch Veterinary Institute Split: provision of
resources and optimum amount of work, staff management coordination and control, financial and accounting operations of the
Branch Veterinary Institute Split, administrative services for all its
laboratories, reception of samples delivered to the Branch Veterinary Institute Split, their distribution to laboratories S-1, S-2 and
S-3, filing records for the needs of all laboratories of the Branch
Veterinary Institute Split, reception and sending of mail, maintenance and cleaning of premises and the environment of the Branch
Veterinary Institute Split.

General Unit employees:
Eddy Listeš, PhD, DVM, Head of Branch, General Unit Manager
Mirjana Babić, accounting officer
Mladenka Čelan, administrative officer
Marjana Markov, technical associate in the Reception Office
Miranda Miloš, assistant worker, cleaning lady
Ane Rogošić, assistant worker, cleaning lady
Anđelka Bilobrk, assistant worker, cleaning lady
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Scientific and professional activities of CVI employees in 2017

Scientific and professional activities
of CVI employees in 2017
List of the Croatian Veterinary Institute employees by academic titles as at 31 December 2017
Academic title

Križevci

Rijeka

Split

Vinkovci

Centar

Zagreb

TOTAL

academician

-

-

-

-

-

1

1

PhD

4

1

6

4

8

37

60

MSc

3

2

1

-

1

1

8

List of researchers
FULL NAME

POSITION

SCIENTIFIC TITLE

Andrea Humski, PhD, Assistant Professor

Scientific Advisor

Scientific Advisor

Nina Bilandžić, PhD

Scientific Advisor

Scientific Advisor

Mario Mitak, PhD

Scientific Advisor

Scientific Advisor

Manuela Zadravec, PhD

Scientific Associate

Scientific Associate

Jelka Pleadin, PhD, Associate Professor

Senior Scientific Associate

Scientific Advisor

Ana Vulić, PhD

Scientific Associate

Scientific Associate

Svjetlana Terzić, PhD, Assistant Professor

Scientific Advisor

Scientific Advisor

Academician Željko Cvetnić

Scientific Advisor, permanent

Scientific Advisor, permanent

Silvio Špičić, PhD

Senior Scientific Associate

Scientific Advisor

Maja Zdelar-Tuk, PhD

Scientific Associate

Senior Scientific Associate

Boris Habrun, PhD, Associate Professor

Scientific Advisor

Scientific Advisor

Gordan Kompes, PhD

Scientific Associate

Senior Scientific Associate

Miroslav Benić, PhD, Assistant Professor

Scientific Advisor

Scientific Advisor

Relja Beck, PhD

Senior Scientific Associate

Scientific Advisor

Sanja Bosnić, PhD

Scientific Associate

Scientific Associate

Lorena Jemeršić, PhD, Assistant Professor

Scientific Advisor

Scientific Advisor

Tomislav Keros, PhD

Senior Scientific Associate

Scientific Advisor

Jelena Prpić, PhD

Post-doctoral Researcher

Scientific Associate

Tomislav Bedeković, PhD

Scientific Associate

Senior Scientific Associate

Ivana Lojkić, PhD

Senior Scientific Associate

Scientific Advisor

Besi Roić, PhD

Scientific Advisor

Scientific Advisor

Dragan Brnić, PhD

Scientific Associate

Scientific Associate

Željko Mihaljević, PhD

Senior Scientific Associate

Scientific Advisor

Danko Dežđek, PhD

Scientific Associate

Senior Scientific Associate

Branko Šoštarić, PhD

Scientific Advisor, permanent

Scientific Advisor, permanent

Karmen Branović Čakanić, PhD

Scientific Associate

Scientific Associate

Dražen Oraić, PhD

Senior Scientific Associate

Scientific Advisor

Snježana Zrnčić, PhD

Scientific Advisor

Scientific Advisor

Vladimir Savić, PhD

Scientific Advisor

Scientific Advisor

Borka Šimpraga, PhD

Senior Scientific Associate

Senior Scientific Associate

Marina Tišljar, PhD

Scientific Associate

Scientific Advisor
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FULL NAME

POSITION

SCIENTIFIC TITLE

Tajana Amšel Zelenika, PhD

Scientific Associate

Scientific Associate

Marijana Sokolović, PhD

Senior Scientific Associate

Senior Scientific Associate

Mirta Balenović, PhD

Scientific Associate

Scientific Advisor

Milivoj Mikec, PhD

Scientific Associate

Scientific Associate

Darko Majnarić, PhD

Scientific Associate

Scientific Associate

Vesna Jaki Tkalec, PhD

Scientific Associate

Scientific Associate

Eddy Listeš, PhD

Senior Scientific Associate

Senior Scientific Associate

Tanja Bogdanović, PhD

Scientific Associate

Scientific Associate

Irena Listeš, PhD

Scientific Associate

Scientific Associate

Mario Škrivanko, PhD, Assistant Professor

Senior Scientific Associate

Senior Scientific Associate

Krunoslav Aladić, PhD

Scientific Associate

Scientific Associate

Davor Balić, PhD

Scientific Associate

Scientific Associate

Projects
Leadership of projects
➜

Established research project of the Croatian Foundation for Science „Active monitoring of rabies in bats - key factor for assessing
future threats”, project leader: Bedeković Tomislav, PhD

➜

Established research project of the Croatian Foundation for
Science „Rotavirusi u ekosustavu Republike Hrvatske: molekularna epidemiologija i zoonotski potencijal”, project leader:
Dragan Brnić, PhD

➜

Nacional project “T-2 i HT-2 toxins in cereals grown in the Republic of Croatia”, Croatian Food Agency (2017 - 2018), project
leader: Jelka Pleadin, PhD, Assistant Professor

➜

nent). FAO project lasting from February to December 2017.
Participate: Snježana Zrnčić, PhD
➜

Scientific research project funded by the Croatian Science Foundation (code IP-06-2016). Assessment of daily metal exposure and personal sensitivity of mother as a factor of developmental disease of health and disease (METALORIGINS).
Leader: Martina Piasek, PhD. Duration: 1.6.2017.-31.5.2021.
Participate: Karmen Branović Čakanić, PhD

➜

Novel Molecular Mechanisms for New Therapeutic
Approaches: Interactions of microRNAs and Hedgehog-GLI
Signaling Pathway in Serous Ovarian Carcinoma. Hrvatska
zaklada za znanost – istraživački projekt. Leader: Sonja Levanat, PhD, Institute Ruđer Bošković. Duration: 02.05.2017.01.05.2019. Participate: Tajana Amšel Zelenika, PhD

➜

IAEA Research Contract No: 20670 “Quality Control Materials
for Standardisation and Harmonization of Avian Influenza and
Newcastle Disease Laboratory Diagnosis” Voditelj: dr. sc. Vladimir Savić. Trajanje: 2016.-2021. Participate: Mirta Balenović, PhD

➜

Scientific research project funded by the Croatian Science Foundation (code 7456). Prevalence and molecular epidemiology
of emergent and re-emergent neuroinvasive arbovirus infections in Croatia (CRONEUROARBO). Leader: Tatjana Vilibić
Čavlek, PhD. Duration: 01.03.2017.-28.02.2021. Participate:
Vladimir Savić, PhD; Laboratory for Diagnostics of Classical
Swine Fever, Molecular Virology and Genetics

➜

Cost action CA 15116 Understanding and combating African
swine fever in Europe (ASF - STOP). Participate: Mihaljević
Željko, PhD

➜

Rotaviruses in the ecosystem of the Republic of Croatia: molecular epidemiology and zoonotic potential, Established research project of the Croatian Foundation for Science, Duration:
2018-2023. Participate: Veterinary Institute Split

➜

Application of innovative methods in monitoring of proteolytic, lipolytic and oxidative processes during prosciutto pro-

AEA Research Contract No: 20670 “Quality Control Materials
for Standardisation and Harmonization of Avian Influenza and
Newcastle Disease Laboratory Diagnosis”. Duration: 20162021, project leader: Vladimir Savić, PhD

Participating in projects
➜

➜

➜

MedAID – Mediterranean Aquaculture Integrated Development. Projekt financiran od EU Horizon 2020 Research and
Innovation Program, ugovor broj 727315. Koordinator projekta: Mediterranean Agronomic Institute of Zaragoza/International Centre for Advanced Mediterranean Agronomic Studies,
Zaragoza, Spain. Participate: Snježana Zrnčić, PhD, Dražen
Oraić, PhD, Dragan Brnić, PhD Giovanna Ivana Zupičić, DVM
FAIMMAC - Fishery and aquaculture integrated management
along the Adriatic coasts. Projekt financiran od europskog
fonda za more i ribarstvo (EASME/EMFF/2015/1.2.1.7/02/
SI2.735915). Coordinator of project: Centro Italiano Ricerche
e Studi per la Pesca Scarl - C.I.R.S.P.E., Rome, Italy. Participate: Snježana Zrnčić, PhD, Dražen Oraić, PhD, Nina Bilandžić,
PhD, Jelka Pleadin, PhD, Assistant Professor Tihana Damić
FMM/RAS/298: Strenghtening capacities, policies and national
action plans on prudent and responsible use of antimicrobials
in fisheries (aquatic animal health and aquaculture compo-
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duction. Croatian Science Foundation, Duration: 2017-2021
Participate: Veterinary Institute Split
➜

COST aktivnost financirana od strane EU: Understanding and
combating african swine fever in Europe (ASF-STOP); COST
Action: CA15116. (Z-III-1)

Scientific and professional papers
Qualification papers
ĐOKIĆ, MAJA (2017): Određivanje esencijalnih metala u tkivima kitova
zubana (Odontoceti) iz Jadranskog mora. Disertacija, Fakultet kemijskog
injženjerstva i tehnologije Sveučilišta u Zagrebu, datum obrane: 8. prosinac 2017.
KREŠIĆ, NINA (2017): Molekularna epizootiologija infekcije goveđim respiratornim sincicijskim virusom. Doktorska disertacija, Veterinarski fakultet, Zagreb, datum obrane: 10. veljače 2017.
STOJEVIĆ, DORA (2017): Biokemijska i molekularna analiza izolata bakterije Escherichia coli izdvojenih iz hrane životinjskog podrijetla i obrisaka
klaoničkih trupova. Disertacija, Veterinarski fakultet Sveučilišta u Zagrebu,
datum obrane: 13. prosinca 2017.

Books and chapters in book
MURATI, T., J. PLEADIN, I. KMETIČ (2017): Environmental Effects on Food
and Cancer. In: Functional Foods and Cancer: Cancer Biology and Dietary
Factors, Martirosyan, Danik M. (ur.), Plano: Food Science Publisher, str. 91110.
PRUKNER-RADOVČIĆ, E., S. KUREČIĆ FILIPOVIĆ, B. HENGL, S. ŠPIČIĆ, D.
KNEŽEVIĆ, I. PEM NOVOSEL, T. MIŠKIĆ, M. RUBIN, Z. KROVINA (2017): Godišnje izvješće o zoonozama u Hrvatskoj za 2015./16. godinu, Hrvatska
agencija za hranu (HAH), Osijek.

Papers published in the journals introduced in
the Web of Science database
BARIĆ RAFAJ, R., J. KULEŠ, A. MARINCULIĆ, A. TVARIJONAVICIUTE, J. CERON,
Ž. MIHALJEVIĆ, A. TUMPA, V. MRLJAK (2017): Plasma markers of inflammation and hemostatic and endothelial activity in naturally overweight and
obese dogs. BMC Vet. Res. 13, 13.
BECK, A., D. HUBER, A. POLKINGHORNE, A. GUDAN KURILJ, V. BENKO, V.
MRLJAK, S. RELJIĆ, J. KUSAK, I. REIL, R. BECK (2017): The prevalence and
impact of Babesia canis and Theileria sp. in free-ranging grey wolf (Canis
lupus) populations in Croatia. Parasite. Vector. 10, 168.
BECK, R., Ž. MIHALJEVIĆ, R. BREZAK, S. BOSNIĆ, I. LOHMAN JANKOVIĆ, P.
DEPLAZES (2017): First detection of Echinococcus multilocularis in Croatia.
Parasitol. Res. 117, 617-621.
BEDEKOVIĆ, T., I. ŠIMIĆ, N. KREŠIĆ, I. LOJKIĆ (2017): Detection of lumpy
skin disease virus in skin lesions, blood, nasal swabs and milk following
preventive vaccination. Transbound. Emerg. Dis. 1-6, 1-14.
Bedeković, T., N. krešić, i. Lojkić, I. Šimić, Ž. CVETNIĆ, j. MADIĆ
(2017): Modified schedule of vaccination with polyvalent bovine viral
diarrhea virus inactivated vaccine in dairy herds - a field study. Vet. Arhiv
87, 239-248.
BILANDŽIĆ, N., I. TLAK GAJGER, M. KOSANOVIĆ, B. ČALOPEK, M. SEDAK,
B. SOLOMUN KOLANOVIĆ, I. VARENINA, Đ. BOŽIĆ LUBURIĆ, I. VARGA,
M. ĐOKIĆ (2017): Essential and toxic element concentrations in monofloral honeys from southern Croatia. Food Chem. 234, 245-253.

Bilandžić, N., I. Varenina, B. Solomun Kolanović, Đ. Božić
Luburić, I. Varga, B. Želježić, L. Cvetnić, M. Benić, S. Tanković,
Ž. Cvetnić (2017): Occurrence of aflatoxin M1 in raw cow, goat and sheep
milk during spring and autumn in Croatia during 2016. Toxin Rev. 36, 290296.
CVETNIĆ, Ž., M. ZDELAR-TUK, S. DUVNJAK, M. BENIĆ, Ž. MIHALJEVIĆ,
B. HABRUN, I. REIL, M. CVETNIĆ, S. ŠPIČIĆ (2017): Infectious epididymitis
caused by Brucella ovis in Croatian sheep flocks. Turk. J. Vet. Anim. Sci. 41,
679-685.
CVETNIĆ, Ž., S. DUVNJAK, M. ZDELAR-TUK, I. REIL, M. MIKULIĆ, M.
CVETNIĆ, S. ŠPIČIĆ (2017): Swine brucellosis caused by Brucella suis Biovar
2 in Croatia. Slov. Vet. Res. 54, 149-154.
DE GRAAF, M., R. BECK, S. CACCIO, B. DUIM, P. FRAAIJ, F.S. LE GUYADER,
M. LECUIT, J. LE PENDU, E. DE WIT, C. SCHULTSZ (2017): Sustained fecaloral human-to-human transmission following a zoonotic event. Curr. Opin.
Virol. 22, 1-6.
DENŽIĆ LUGOMER M., D. PAVLIČEK, N. BILANDŽIĆ, D. MAJNARIĆ
(2017): Determination of benzimidazole residues and their metabolites in
raw milk using high performance liquid chromatography-diode array detection. Mljekarstvo 67, 231-238.
Đidara, M., M. Šperanda, M. Domaćinović, j. Novoselec, t. Mašek,
M. Balenović, N. Poljičak Milas, N. Vukšić (2017): Plasma and milk
fatty acid composition as a response to dietary n-3 fatty acids and selenium in periparturient Holstein cows. Mljekarstvo 67, 123-129.
DODOVSKI, A., I. CVETKOVIKJ, K. KRSTEVSKI, I. NALETOSKI, V. SAVIĆ
(2017): Characterization and Epidemiology of Pigeon Paramyxovirus Type1 Viruses (PPMV-1) Isolated in Macedonia. Avian Dis. 61, 146-152.
GOTIĆ, J., N. BRKLJAČA BOTTEGARO, I. KIŠ, M. CRNOGAJ, V. MRLJAK, R.
BECK (2017): A first case of equine granulocytic anaplasmosis in Croatia - a
case report. Vet. Arhiv 87, 113-120.
HABUŠ, J., Z. PERŠIĆ, S. ŠPIČIĆ, S. VINCE, Z. ŠTRITOF, Z. MILAS, Ž. CVETNIĆ,
M. PERHARIĆ, N. TURK (2017): New trends in human and animal leptospirosis in Croatia, 2009 – 2014. Acta trop. 168, 1-8.
HUBER, D., A. BECK, Ž. ANZULOVIĆ, D. JURKOVIĆ, A. POLKINGHORNE, G.
BANETH, R. BECK (2017): Microscopic and molecular analysis of Babesia
canis in archived and diagnostic specimens reveal the impact of anti-parasitic treatment and postmortem changes on pathogen detection. Parasite.
Vector. 10, 495-495.
HUBER, D., I. REIL, S. DUVNJAK, D. JURKOVIĆ, D. LUKAČEVIĆ, M. PILAT,
A. BECK, Ž. MIHALJEVIĆ, L. VOJTA, A. POLKINGHORNE, R. BECK (2017): Molecular detection of Anaplasma platys, Anaplasma phagocytophilum and
Wolbachia sp. but not Ehrlichia canis in Croatian dogs. Parasitol. Res. 116,
3019-3026.
JEMERŠIĆ, L., T. KEROS, LJ. MALTAR, LJ. BARBIĆ, T. VILIBIĆ-ČAVLEK, P. JELIČIĆ, O. ĐAKOVIĆ RODE, J. PRPIĆ (2017): Differences in hepatitis E virus
(HEV) presence in naturally infected seropositive domestic pigs and wild
boars - an indication of wild boars having an important role in HEV epidemiology. Vet. Arhiv 87, 651-663.
KEROS T., L. JEMERŠIĆ, I. TOPLAK, J. PRPIĆ (2017): The silent spread of
Porcine Bocavirus in Croatian Pigs: Should we be concerned?. Acta Veter.
Hung. 65, 565-573.
krešić N., I. Šimić, I. Lojkić, B. Tomislav (2017): Canine Adipose Derived Mesenchymal Stem Cells Transcriptome Composition Alterations: A
Step towards Standardizing Therapeutic. Stem Cell Int. Article ID 4176292.
KREŠIĆ, G., O. KOPRIVNJAK, T. LEŠIĆ, M. JURKOVIĆ, D. SOKOLIĆ, A. GROSSBOŠKOVIĆ, K. BRANEŽEC, J. PLEADIN (2017): Consumption of canned oily
fish as a source of fatty acids. Riv. Ital. Sostanze Gr. 94, 239-249.
LEMPEREUR, L., R. BECK, I. FONSECA, C. MARQUES, A. DUARTE, M. SANTOS, S. ZUQUETE, J. GOMES, G. WALDES, A. DOMINGOS, S. ANTUNES, G.
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BANETH, C. SILAGHI, P. HOLMA, PATRICIA, A. ANNETTA (2017) : Guidelines
for the detection of Babesia and Theileria parasites. Vector-borne and zoonot. 17, 51-65.

REIL, I., S. ŠPIČIĆ, G. KOMPES, S. DUVNJAK, M. ZDELAR-TUK, D. STOJEVIĆ, Ž. CVETNIĆ (2017): Netuberkulozne mikobakterije u gmazova u
zatočeništvu i kućnih ljubimaca. Acta Vet. Brno 86, 101-107.

MASTANJEVIĆ, K., D. KOVAČEVIĆ, J. FRECE, K. MARKOV, J. PLEADIN (2017):
The effect of an autochthonous starter culture, sugars and temperatures
on the fermentation of Slavonian Kulen. Food Technol. Biotech. 55, 67-76.

RONCARATI, A., A. FELICI, G. E. MAGI, N. BILANDŽIĆ, P. MELOTTI (2017):
Growth and survival of cupped oysters (Crassostrea gigas) during nursery
and pregrowing stages in open sea facilities using different stocking densities. Aquacult. Inter. 25, 1777-1785.

MAURIĆ, M., T. MAŠEK, M. BENIĆ, M. ŠPEHAR, K. STARČEVIĆ (2017): The
effects of DGAT1, FASN and PRL genes on milk production and milk composition traits in Simmental and crossbred Holstein cattle. Indian J. Anim.
Sci. 87, 859-863
MLAKAR, A. S., I. HOJSAK, M. JERGOVIĆ, V. V. PARČINA, Z. BABIĆ, B. TROSKOT, Ž. MIHALJEVIĆ, K. BENDELJA (2017): Comparison of Cytokine and
Efflux Transporter Expression in Pediatric Versus Adult-onset Ulcerative
Colitis. J. Ped. Gastr. Nut. 64, 943-948.
MODRY, D., R. BECK, K. HRAZDILOVA, G. BANETH (2017): A Review of Methods for Detection of Hepatozoon Infection in Mammals and Arthropod
Vectors. Vector-Borne and Zoonot. 17, 66-72.
MRLJAK, V., J. KULEŠ, Ž. MIHALJEVIĆ, M. TORTI, J. GOTIĆ, M. CRNOGAJ, T.
ŽIVIČNJAK, I. MAYER, I. ŠMIT, M. BHIDE, R. BARIĆ RAFAJ (2017): Prevalence
and Geographic Distribution of Vector-Borne Pathogens in Apparently Healthy Dogs in Croatia. Vector Borne Zoonot. 17, 398-408.
MURATI, T., B. ŠIMIĆ, J. PLEADIN, M. VUKMIROVIĆ, M. MILETIĆ, K. DURGO, J.
KNIEWALD, I. KMETIČ (2017): Reduced cytotoxicity in PCB-exposed Chinese Hamster Ovary (CHO) cells pretreated with vitamin E. Food Chem. Toxicol. 99, 17-23.
ORŠOLIĆ N., M. JAZVINŠĆAK JEMBREK, S. TERZIĆ (2017): Honey and quercetin reduce ochratoxin A-induced DNA damage in the liver and the kidney through the modulation of intestinal microflora. Food Agric. Immunol.
28,812-833.

SÁNDOR H., A.D. SÁNDOR, S. TOMANOVIĆ, R. BECK, G. D’AMICO, J.
KONTSCHÁN, N. TAKÁCS, T. GÖRFÖL, M. L. BENDJEDDOU, G. FÖLDVÁRI, R.
FARKAS (2017): East and west separation of Rhipicephalus sanguineus mitochondrial lineages in the Mediterranean Basin. Parasite. Vector. 10, 39.
SÁNDOR, H., A.D. SÁNDOR, R. BECK, R. FARKAS, L. BEATI, J. KONTSCHÁN, T.
NÓRA, G. FÖLDVÁRI, C. SILAGHI, E. MEYER-KAYSER, A. HODŽIĆ, S. TOMANOVIĆ, S. ABDULLAH, R. WALL, A. ESTRADA-PEÑA, G. DUSCHER, O. PLANTARD
(2017): Contributions to the phylogeny of Ixodes (Pholeoixodes) canisuga,
I. (Ph.) kaiseri, I. (Ph.) hexagonus and a simple pictorial key for the identification of their females. Parasite. Vector. 10, 1-1.
SAVIĆ, V. (2017): Novel reassortant clade 2.3.4.4 avian influenza A(H5N5)
virus in wild birds and poultry, Croatia, 2016-2017. Vet. Arhiv 87, 377-396.
SILAGHI, C., R. BECK, G. CAPELLI, F. MONTARSI, A. MATHIS, ALEXANDER
(2017): Development of Dirofilaria immitis and Dirofilaria repens in Aedes
japonicus and Aedes geniculatus. Parasite. Vector. 10, 94.
TARIBA B., A. KOSTELIĆ, D. ŠALAMON, B. ROIĆ, M. BENIĆ, N. PRVANOVIĆ
BABIĆ, K. SALAJPAL (2017): Subclinical mastitis and clinical arthritis in
French Alpine goats serologically positive for caprine artritis encephalitis
virus. Veterinary Archives 87,121-128.
TARIBA, B., A. KOSTELIĆ, B. ROIĆ, M. BENIĆ, D. ŠALAMON (2017): Influence of Caprine Arthritis Encephalitis Virus infection on milk production of
French Alpine goats in Croatia. Mljekarstvo 67, 42-48.

PLEADIN, J., J. FRECE, T. LEŠIĆ, M. ZADRAVEC, N. VAHČIĆ, M. MALENICA
STAVER, K. MARKOV (2017): Deoxynivalenol and zearalenone in unprocessed cereals and soybean from different cultivation regions in Croatia.
Food Addit. Contam. B, 10, 268-274.

TORA, S., S. SACCHINI, E. LISTEŠ, T. BOGDANOVIĆ, A. DI LORENZO, M.
SMAJLOVIC, A. SMAJLOVIC, J. V. FILIPOVIĆ, V. TAHIROVIĆ, D. ŠUKOVIĆ,
B. BELJKAS, A. XINXO, R. MACI, P. COLANGELI, F. DI GIACINTO, A. CONTE
(2017): A geographical information system for the management of the
aquaculture data in the Adriatic Sea - the Strengthening of Centres for
Aquaculture Production and Safety surveillance in the Adriatic countries
experience: Present capabilities, tools and functions. Geospatial Health 12,
537-549.

PLEADIN, J., M. ZADRAVEC, D. BRNIĆ, I. PERKOVIĆ, M. ŠKRIVANKO, D.
KOVAČEVIĆ (2017): Moulds and mycotoxins detected in the regional speciality fermented sausage “slavonski kulen” during a 1-year production period. Food Addit. Contam. A, 34, 282-290.

TURK, R., M. KOLEDIĆ, N. MAĆEŠIĆ, M. BENIĆ, V. DOBRANIĆ, D. ĐURIČIĆ,
L. CVETNIĆ, M. SAMARDŽIJA (2017): The role of oxidative stress and inflammatory response in the pathogenesis of mastitis in dairy cows. Mljekarstvo 67, 91-101

PLEADIN, J., M. MALENICA STAVER, K. MARKOV, J. FRECE, M. ZADRAVEC,
V. JAKI, I. KRUPIĆ, NADA VAHČIĆ (2017): Mycotoxins in organic and conventional cereals and cereal products grown and marketed in Croatia.
Mycotoxin Res. 33, 219-227.

VARGA, I., N. BILANDŽIĆ, M. MITAK, L. CVETNIĆ, I. VARENINA, B. SOLOMUN KOLANOVIĆ, Đ. BOŽIĆ LUBURIĆ, M. PERKOVIĆ, Ž. CVETNIĆ (2017):
Biochemical and chemical parameters changes in the blood of chickens
following treatments with maduramycin, monensin and diclazuril. Slov.
Vet. Res. 54, 70-81.

PLEADIN, J., A. VULIĆ, M. ZADRAVEC, T. LEŠIĆ, M. BENIĆ, V. JAKI TKALEC, N. VAHČIĆ (2017): Presence of Fusarium mycotoxins in feedstuffs and
cow milk sampled from Croatian farms during 2015. Mljekarstvo, 67, 102111.

PLEADIN, J., T. LEŠIĆ, G. KREŠIĆ, R. BARIĆ, T. BOGDANOVIĆ, D. ORAIĆ,
A. VULIĆ, A. LEGAC, S. ZRNČIĆ (2017): Nutritional quality of different fish
species farmed in the Adriatic Sea. Ital. J. Food Sci. 29, 537-549.
PLEADIN, J., V. VASILJ, N. KUDUMIJA, D. PETROVIĆ, M. VILUŠIĆ, M. ŠKRIVANKO (2017): Survey of T-2/HT-2 toxins in unprocessed cereals, food and
feed coming from Croatia and Bosnia & Herzegovina. Food Chem. 224,
153-159.
PRPIĆ J., T. KEROS, M. LANG BALIJA, D. FORČIĆ, L. JEMERŠIĆ (2017): First
recorded case of paramyxovirus infection introduced into a healthy snake
collection in Croatia. BMC Vet. Res. 13-95.
RADOJČIĆ REDOVNIKOVIĆ, I., A. DE MARCO, C. PROIETTI, K. HANOUSEK, M.
SEDAK, N. BILANDŽIĆ, T. JAKOVLJEVIĆ (2017): Poplar response to cadmium and lead soil contamination. Ecotoxicol. Environ. Safety 144, 482-489.
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VILIBIĆ-ČAVLEK, T., LJ. BETICA-RADIĆ, G. VENTURI, C. FORTUNA, S. ĐURIČIĆ,
A. SLAVIA-MILOŠ, I. TABAIN, LJ. BARBIĆ, V. STEVANOVIĆ, E. LISTEŠ, G. SAVINI (2017): First detection of Zika virus infection in a Croatian traveler returning from Brazil, 2016. J. Infect. Dev. Countr. 11, 662-667.

Scientific and professional papers in other
international journals
BOŽIĆ, B., D. DELIĆ, G. TOPIĆ, M. CVIJANOVIĆ, L. JURINOVIĆ (2017): Prvi
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Jurmanović Jadranka
Kiš Maja
Končurat Ana
Majnarić Darko
Pavliček Damir
Pavljak Ivica
Sokolović Jadranka
Sukalić Tomislav
TOTAL

Scientific papers
in other
journals

National
journal

Foreign
Proceedings

1

2

1
1

1
1
2

1
1

1
1
1

1
2
1
1
1

1

1

1
1

1

1

1
2
1

1
1

4

TOTAL

Author Co-author Author Co-author Author Co-author Author Co-author Author Co-author

1
2

National
Proceedings

5

3
1

3
2
6

5
3
6

2

3
3
4
5
1
4

5
3
4
6
1
4
1
38

1

3
1
2

6

2

6

2

10

TOTAL

1
8

31

BRANCH VETERINARY INSTITUTE RIJEKA
Name

Book

Papers in journals from the
Web of Science
database

Author Co-author Author Co-author

Scientific papers
in other
journals

National
journal

Foreign
Proceedings

National
Proceedings

TOTAL

Author Co-author Author Co-author Author Co-author Author Co-author Author Co-author

Andreanszky Tibor
Ćakarun-Miletić Josipa
Džafić Natalija
Kvrgić Kristina
Mišetić Ostojić Dijana
Tomac Antun
TOTAL

1
1
1

1
1

1
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1
1
1
1

3

4

1
1
3

1

TOTAL
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BRANCH VETERINARY INSTITUTE SPLIT
Name

Papers in journals from the
Web of Science
database

Book

Author Co-author Author Co-author

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

Scientific papers
in other
journals

National
journal

Foreign
Proceedings

National
Proceedings

TOTAL

Author Co-author Author Co-author Author Co-author Author Co-author Author Co-author

2

3

1

1
2

1

1

1

1

6

1

2

2

5

9

9

2

4
1
2

4
1
3
2
27

1
1
1

5

6

3

1
1
2

TOTAL

6

2
10

1
2
3

24

BRANCH VETERINARY INSTITUTE VINKOVCI
Name

Papers in journals from the
Web of Science
database

Book

Author Co-author Author Co-author

Agičić Marija
Aladić Krunoslav
Balić Davor
Krajina Hrvoje
Lolić Marica
Periškić Marin
Perković Irena
Škrivanko Mario
Vukičević Mirta
TOTAL

Scientific papers
in other
journals

National
journal

Foreign
Proceedings

1
2
3
6

Author Co-author Author Co-author

TOTAL

2

111

1

6

1

2

1

1

1

4

Foreign
Proceedings

Scientific and professional activities of CVI employees in 2017

1

1

1

1
3
6
12

2
3
7
14

1
1
2

National
Proceedings

5

24

TOTAL

2

1

2

12

22

TOTAL

70

6

44

13

59

57

287

354

2

4

6

13

31

19

42

61

6

2

6

2

10

8

31

38

1

3

1

3

4

2

10

3

24

27

2

6

2

12

14

33

119

90

399

498

6

3

6
127

1

Author Co-author Author Co-author Author Co-author Author Co-author Author Co-author

18

20

1

1
3
6

1
2

TOTAL

1

1

5

2

TOTAL

Author Co-author Author Co-author Author Co-author Author Co-author Author Co-author

Table of total number of publications including CVI headquarters and Branches
Papers in jourScientific papers
nals from the
National
Name
Book
in other
Web of Science
journal
journals
database
CROATIAN VETERINARY
INSTITUTE
CENTRE FOR POULTRY
SCIENCE
BRANCH VETERINARY
INSTITUTE KRIŽEVCI
BRANCH VETERINARY
INSTITUTE RIJEKA
BRANCH VETERINARY
INSTITUTE SPLIT
BRANCH VETERINARY
INSTITUTE VINKOVCI

National
Proceedings

81

12

58

Major events in 2017

Major
in 2017

events

1 March 2017
New PhD at the Croatian Veterinary Institute
The Institute employee, Nina Krešić, DVM, junior researcher-assistant at the Laboratory
for Rabies Diagnostics and General Virology of the Croatian Veterinary Institute, defended her doctoral dissertation under the title “Molecular Epizootiology of Bovine Respiratory Syncytial Virus Infection” at the Faculty of Veterinary Medicine of the University
of Zagreb on 10 February 2017, whereby she obtained her PhD degree.
Sincere congratulations to Nina Krešić, PhD!

13-24 March 2017
Training in the diagnostics of viral diseases at
the Central Veterinary Institute in Togo
Vladimir Savić, PhD, stayed, at the invitation of the International
Atomic Energy Agency (IAEA) from 13 to 24 March 2017 at the
Central Veterinary Institute of the Republic of Togo located in the
capital city Lomé. The goal of the visit was to install modern laboratory equipment for the diagnostic of infectious diseases, and to
introduce modern methods for the diagnostic of avian influenza
and Newcastle disease. Along with these activities, during his stay

Vladimir Savić, PhD held a training course in mentioned methods
attended by seven experts form Togo. All the activities were successfully conducted, which is best evidenced by the fact that in July
2017, in Togo, the Institute experts independently detected and
determined the type of highly pathogenic avian influenza virus of
H5N1 subtype with the newest methods and reported the case to
the World Organisation for Animal Health (OIE). One of the results
of the visit was also the established cooperation between our Institute and the Central Veterinary Institute of the Republic of Togo.
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These activities were conducted within the IAEA program “Strengthening Africa’s Regional Capacity for Diagnosis of Emerging or
Re-emerging Zoonotic Diseases, including Ebola Virus Disease
(EVD), and Establishing Early Warning Systems”.

Major events in 2017
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24 April 2017

25 - 27 April 2017

Second Workshop of Croatian NRL Official
Laboratories in the field of food microbiology testing

Annual meeting of national reference
laboratories of EU for avian influenza and
Newcastle disease

Organized by the CVI Zagreb, Laboratory for Food Microbiology,
also NRL for E. coli (VTEC), Campylobacter, Salmonella, Listeria monocytogenes and coagulase positive staphylococcus
and the Croatian Institute of Public Health as common NRL for
Listeria monocytogenes and coagulase positive staphylococcus,
the second Workshop of Croatian NRL Official Laboratories in the
field of food microbiology testing was held. The workshop was
attended by about 60 representatives of official laboratories of county Institutes of Public Health, CVI laboratories, private laboratories and representatives of the Ministry of Agriculture, Veterinary
and Food Safety Directorate. Present colleagues were familiarized with current modifications of legal provisions related to the
responsibilities and obligations of official and national reference
laboratories, and valid amendments to normative documents intended for testing microbiological parameters in the scope of their
authorizations. Furthermore, the amendment of the provisions of
the Regulation (EC) No. 2073/2005 introducing the obligation of
quantitative determination of Campylobacter spp. in carcasses of
poultry for slaughtering was announced. Under miscellaneous, necessary amendments to the Guide on Microbiological Criteria for
Foodstuffs were discussed.

The Laboratory for Virology and Serology, Centre for Poultry Science was the host of the 23rd annual meeting of national reference
laboratories of EU for avian influenza and Newcastle disease. Representatives of national reference laboratories for avian influenza
and Newcastle disease of European Union countries attended the
meeting. Also, the representatives of Iceland, Norway, Switzerland, Russia, the USA, Bosnia and Herzegovina, Serbia, Kosovo
and Macedonia were invited to the meeting. During the meeting,
the experts of reference laboratories of countries where avian influenza or Newcastle disease appeared in the last years (either in
poultry or wild birds) provided information on disease outbreak
and the serotype of isolated virus. Problems related to disease diagnostic, the need for regular sampling when there is doubt of influenza or Newcastle disease, and safety measures in the laboratory
were also discussed.
Reports of inter-laboratory testing of molecular and classic serological tests in which our national reference laboratory for Virology
and Serology, Centre for Poultry Science successfully participates
were an important part of the meeting.
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10 to 13 May 2017
12th Scientific and Professional Symposium “Poultry
Days 2017” with international participation
The Croatian Veterinary Institute, Branch Centre for Poultry Science Zagreb organized the 12th Scientific and Professional Symposium “Poultry Days 2017” with international participation in Solaris Beach Resort, Ivan hotel in Šibenik from 10 to 13 May 2017.
Symposium sponsors: World’s Poultry Science Association and
World Veterinary Poultry Science Association. The main sponsor
was Koka d.d. Varaždin. 213 participants from eleven countries
participated in the symposium: Austria, Belgium, Bosnia and Herzegovina, France, Kosovo, Hungary, Germany, Romania, Slovenia,
Serbia and Croatia. The symposium was successfully organized,
and all the costs were covered from symposium income.
The scientific and professional program included 28 scientific and
professional lectures and 12 posters in the field of: disease, nutrition and technology in poultry production, ecology, wellbeing and
veterinary practice in poultry production, quality and safety of poultry products, genetics, economy and marketing, and free topics.
In introductory lectures the participants were familiarized with:
➜

“Poultry disease in the Republic of Croatia diagnosed
in the CVI - Branch Centre for Poultry Science in the
course of 2015 and 2016” in which Tajana Amšel Zelenika,
PhD (Centre for Poultry Science of the Croatian Veterinary Institute, Zagreb) informed the participants on the frequency of
occurrence of certain viral, bacterial and parasitic diseases of
poultry, and diseases occurred due to mistakes in the technology and nutrition diagnosed at the Centre for Poultry Science
in the course of 2015 and 2016-

➜

“Monitoring the spread and prevalence of infectious
bronchitis virus” in which Vladimir Savić, PhD (Centre for
Poultry Science of the Croatian Veterinary Institute, Zagreb)
emphasized that infectious bronchitis (IB) belongs to some of
most frequent viral diseases worldwide, and that IB is the most
contagious agent of poultry disease. The economic significance of IB imposes the need for constant
monitoring and accurate diagnosis to reduce losses in poultry production.

➜

“Trends and challenges of sustainable
and competitive poultry production
in the mid-term period”, in which Branko Bobetić, DVM (Croatiastočar, Zagreb)
emphasized that the challenges of poultry
production in the next mid-term period arise from increasing trends of market competitiveness, but also the change in consumer perception. Overall biosafety, nutrition of poultry from the nutritive, health and
economic aspect, and welfare measures
and environmental protection shall have a
special significance in poultry production.

At the request of poultry farmers, a round table was held with the topic “Salmonellas in
primary poultry production and poultry
products” in which participants were famiMajor events in 2017

liarized with current knowledge on the frequency of salmonellosis
in humans and animals, and the occurrence of salmonella in foodstuffs and animal feed. Lectures on this topic were held by:
➜

Marijana Sokolović, PhD (Centre for Poultry Science of the Croatian Veterinary Institute, Zagreb) entitled “Salmonella in animal
feed as possible source of infection in animals and humans”.

➜

Borka Šimpraga, PhD (Centre for Poultry Science of the Croatian Veterinary Institute, Zagreb) entitled “Salmonellas in
primary poultry production”.

➜

Žaklin Acinger-Rogić, DVM and Zlatko Krovina, DVM (Ministry of Agriculture of the Republic of Croatia, Veterinary and
Food Safety Directorate) entitled “Regulations regarding
the control and eradication of Salmonella in poultry”.

➜

Frani Krstulović, MSpec. (Centre for Poultry Science of the Croatian Veterinary Institute, Zagreb) entitled “Representation of
Salmonella species isolated during the implementation of
national programmes and official sampling in the Republic of Croatia for the period from 2011 to 2016”.

➜

Boris Slunjski, DVM (Koka d.d., Varaždin) entitled “Control of
salmonella in the production and processing of poultry meat”.

➜

Andrea Humski, PhD (Croatian Veterinary Institute, Zagreb)
entitled “Salmonella spp. in the light of recent events”.

Furthermore, a workshop was held, in the organization of the company
Intervet International BV (Zagreb), entitled “Program of immunological protection against IB strains in Europe” (Valentin Tudor, MD).
The international scientific committee positively assessed the papers printed in extenso in the Symposium Collection of Papers.
The symposium was enriched by an appropriate exhibition of
equipment and products related to poultry production with the
participation of twelve companies active in this field.
Since 1999, a Plaque and Recognitions have been awarded in the
occasion of Poultry Days for the contribution to the development and
advancement of Croatian poultry farming in memory of the father of
organized poultry farming in Croatia Prof. Milan Kralj, PhD. This year,
the Committee for the selection of the best farm awarded the Plaque
to the poultry farm LUNETA d.o.o. from Ludbreg, and Recognitions
were awarded to poultry farmers: GALA
d.o.o., Bjelovar; KOKA d.d., Varaždin; PERUTNINA PTUJ-PIPO d.o.o., Čakovec; VINDON
d.o.o., Slavonski Brod and ŽITO d.o.o., Osijek.
The Symposium ended with a gathering - a
galley tour and visit to the island of Krapanj,
and dinner at the restaurant Dalmatinsko
Etno selo (Dalmatian Ethno-Village) in Solaris Beach Resort.
The Centre for Poultry Science of the Croatian Veterinary Institute as the organizer of “Poultry Days 2017” thanked all the participants
for supporting the symposium, especially for
expressed wishes to carry on with such gatherings with the goal of improving Croatian poultry production. The next, 13th Scientific and
Professional Symposium “Poultry Days 2019”
shall be held from 8 to 11 May 2019 at the Valamar Diamant hotel in Poreč.

Major events in 2017

5 June 2017
New PhD at the Croatian Veterinary Institute
The Institute employee, Dunja Grabarević, DVM, assistant at the Laboratory for Transmissive Spongiform Encephalopathy of the Department for Pathological Morphology of the Croatian Veterinary
Institute, defended her doctoral dissertation under the title “Link between pathological changes, viral
tropism and regulatory T-lymphocytes in cow and heifer organs infected by enzootic bovine leukosis
virus” at the Faculty of Veterinary Medicine of the University of Zagreb on 5 June 2017, whereby she
obtained her PhD degree.
Sincere congratulations to Dunja Grabarević, PhD!
Annual report, 2017
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28 June 2017
Specialization of the employee of the Biotechnical Faculty of
the University of Ljubljana at the Croatian Veterinary Institute
In the period from 1 May to 1 August 2017, Assistant Professor Tomaž Polak, PhD,
from the Biotechnical Faculty of the University of Ljubljana was a resident at the Laboratory for Analytical Chemistry. The three-month specialization included analytical
determination and interpretation of results of quality parameters and safety of food
of animal origin, and it primarily referred to the issue of occurrence and detection of
mycotoxins in meat and meat products. In cooperation with Laboratory employees,
Assistant Professor Tomaž, PhD, worked on the development of highly sensitive
analytical procedures for the quantification of mycotoxins in meat products, with the
application of confirmatory methods of liquid chromatography with fluorescence detector (UHPLC-FLD) and liquid chromatography in combination with tandem mass
spectrometry (LC-MS/MS). Also, during the colleague’s stay at our Institute further
activities are planned for the advancement of cooperation in common fields of activity.

11 July 2017
European Research project to stand up
Mediterranean fish farming
MedAID (Mediterranean Aquaculture Integrated Development), a
four-year EU H2020 research project, will address key factors to
improve aquaculture production in the Mediterranean. The project
brings together the best aquaculture experts from over 30 organizations from 12 countries.
Europe presently consumes twice as much seafood as it produces, with
imports filling the gap. Despite this fact, aquaculture accounts for about
20% of production in Europe and directly employs some 85 000 people, mostly in rural and coastal areas. In contrast with the development
seen in other non-EU Mediterranean countries, aquaculture production
is stagnating in Europe. This is the reason why the European Commissions has proposed the target of a 20% increase in sustainable aquaculture production in the Mediterranean. With the aim of supporting
this objective the MedAID project has been born, and its outcomes are
expected to be vital in strengthen European marine fish production.
MedAID (Mediterranean Aquaculture Integrated Development) was
launched at the beginning of May 2017 and will play a key role in
identifying the main success factors for enhancing growth in this
increasingly important food production sector. Focusing on sea
bream and sea bass, which
are two of the key produced species in the Mediterranean, the project will
take a comprehensive look
at competitiveness and
sustainability of the Mediterranean marine fish farming sector. Therefore, all
components of the value
chain will be addressed by
MedAID, these being nutrition and feeding practices,
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animal health and welfare, genetics and breeding, environmental
impact, consumer perception and marketing aspects, the economic
efficiency and performance of the sector and regulatory constraints. Working with stakeholders from across the sector, MedAID
will propose best practices, innovative tools and practical solutions
to the above challenges in order to increase growth and productivity. MedAID, funded by a 7 million Euro grant from the European
Commission´s H2020 Research and Innovation Programme, is coordinated by the Mediterranean Agronomic Institute of Zaragoza
(IAMZ-CIHEAM) together with the Institute of Agrifood Research
and Technology of Catalonia (IRTA), and involves over 30 different
organisations from 12 countries, including research institutes, leading universities, producers and international organisations.
According to Bernardo Basurco (IAMZ-CIHEAM) and Dolors
Furones (IRTA), coordinators of MedAID, “with the involvement
of Europe´s leading aquaculture experts, MedAID will support the
development of the sector by contributing knowledge, innovative
tools and recommendations for improvements to the sector”.
Croatian Veterinary Institute (CVI) based in Zagreb is a key partner
in the project with 22 years’ experience in aquaculture and diseases
in aquatic organisms will be
leading the task on the strengthening diagnostic capacities by harmonization competences within Work package
4 – Health management and
Diseases and Welfare.
National contact: Snježana
Zrnčić, Croatian Veterinary
Institute, Laboratory for
fish pathology

Major events in 2017

26 October 2017
Visit of the Minister of Agriculture to the
Croatian Veterinary Institute
On Friday, 20 October 2017, the Minister of Agriculture Tomislav Tolušić, L.L.B. visited the Croatian Veterinary Institute accompanied by the State Secretary Željka Kraljička, PhD.
In the introductory part of the meeting, the General Manager of
the Institute Associate Professor Boris Habrun, PhD, held a short
lecture on the history of the Institute and all the activities undertaken in the past ten years, based on which the Institute became
a respectable institution in the field of veterinary activity in this
part of Europe.
After that, there was a tour of laboratories for the Minister of
Agriculture to gain full insight into all the segments of veterinary
activity performed at the Institute, and to gain insight into the organization and equipment of laboratories with highly sophisticated
diagnostic and analytical laboratory equipment.

At the end, there was also time to discuss the problems that the
veterinary profession faces in the Republic of Croatia related to
the protection of domestic production and other current issues.
Minister Tolušić emphasized the importance and the necessity of
cooperation between the Ministry of Agriculture and the Institute,
and his expectation for that cooperation to be even stronger and
to develop further.
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6 November 2017
New President of the Management Board of the Croatian
Veterinary Institute
By the decision on the amendment to the Decision on the appointment of the President and members of the Management Board of the Croatian Veterinary Institute
dated 19 October 2017, adopted by the Minister of Science and Education Prof.
Blaženka Divjak, PhD, Prof. Miljenko Šimpraga, PhD, was dismissed from the
position of the President of the Management Board, and Silvio Špičić, PhD, former
member of the Management Board of the Croatian Veterinary Institute, was appointed the President of the Management Board of the Croatian Veterinary Institute
as the representative of the Scientific Board of the Croatian Veterinary Institute.
We wish Silvio Špičić, PhD successful management of the Management Board
of the Croatian Veterinary Institute, especially based on past committed work as
member of the Management Board of the Croatian Veterinary Institute.

8 November 2017
New PhD at the Croatian Veterinary Institute
The Institute employee, Maja Đokić, Dipl. Eng., in the internal status of the junior researcher-assistant at the Laboratory for Determination of Residues of the
Department for Veterinary Public Health of the Croatian Veterinary Institute, defended her doctoral dissertation under the title “Determination of essential element levels in tissues of toothed whale (Odontoceti) from the Adriatic sea” at the
Faculty of Chemical Engineering and Technology of the University of Zagreb on 8
December 2017, whereby she obtained her PhD degree.
Sincere congratulations to Maja Đokić, PhD!

13 December 2017
The Institute’s scientist was awarded the
National Science Award
Associate Professor Jelka Pleadin, PhD, scientific advisor of the
Croatian Veterinary Institute in Zagreb is the winner of the National Science Award in the field of biotechnical sciences for a very
rich scientific, teaching and expert activity in 2016. The Committee
for the award of national science awards, appointed by the Decision of the Croatian Parliament at the seat held on 11 November
2016 (Official Journal Narodne novine, no. 105/16), based on the
Act on Croatian National Science Awards (Official Journal Narodne novine, no. 108/95, 104/97 and 142/98), at the 3rd seat held on 26
September 2017 adopted the Decision on the award of the National
Science Award for 2016, and on 13 December 2017 the awards ceremony took place in the Croatian Parliament.
Major events in 2017

Associate Professor Jelka Pleadin, PhD, is the manager of the
Laboratory for Analytical Chemistry of the Croatian Veterinary
Institute in Zagreb, and the national reference laboratory (NRL)
in two fields of testing food quality and safety: NRL for anabolic
substances in the food of animal origin, and NRL for poultry meat
quality. It deals foremost with analytical determination of specific
components of foodstuffs and animal feed, and the research of elimination, cumulation and persistency of targeted toxic substances
in biological liquids and tissue of animals and ready meals of animal origin. In the period for which the award is given, Associate
Professor Jelka Pleadin, PhD, published nine papers in magazines
referenced in world databases, ten papers in Croatian magazines
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equivalent to the ones previously mentioned, and three scientific
chapters in foreign books. During 2016, she published also two scientific papers in the collection of papers from national scientific
conferences, two abstracts from international and four abstracts
from national scientific conferences, and one professional paper.
Since 2016, Associate Professor Jelka Pleadin, PhD, has been an
associate on the international project Fishery and aquaculture integrated management along the Adriatic coasts as an expert for the
quality advancement of fishery and aquaculture products, and has
been the head of the project entitled T-2 and HT-2 toxins in cereals
grown in the Republic of Croatia for the Croatian Food Agency.
Sincere congratulations to Associate Professor Jelka Pleadin, PhD!

13 December 2017
New PhD at the Croatian Veterinary Institute
Dora Stojević DVM, junior researcher at the Laboratory for Food Microbiology of
the CVI Zagreb, defended on 13 December 2017 her doctoral dissertation under
the title “Biochemical and molecular analysis of Escherichia coli bacterial isolates isolated from food of animal origin and swabs of carcasses for slaughtering”
at the Faculty of Veterinary Medicine of the University of Zagreb and obtained
her PhD degree.
Sincere congratulations to Dora Stojević, PhD!
Annual report, 2017
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Entertainment
in 2017
Christmas Party and Awarding Ceremony: 21 December 2017
Based on the Decision by the General Manager of the Croatian Veterinary Institute, at the Christmas Party on 21 December 2017,
recognition awards were issued to the following employees:
VIŠNJA ŠTEFAN, technical associate at the Laboratory for
Analytical Chemistry, Department of Veterinary Public Health of
the Croatian Veterinary Institute, for 40 years of continuous work
at the Croatian Veterinary Institute, for her commitment and contribution to the operations and development of the Laboratory and
readiness for performance of all work tasks.
ADELA BARIŠIĆ, cleaning lady at the General Department of the
Croatian Veterinary Institute, for 25 years of continuous work at
the Croatian Veterinary Institute, for her commitment and contribution to the operations of the General Department and readiness
for performance of all work tasks.

ENTERTAINMENT in 2017

KATA ARAPOVIĆ , cleaning lady at the General Department of the
Croatian Veterinary Institute, for 30 years of continuous work at
the Croatian Veterinary Institute, for her commitment and contribution to the operations of the General Department and readiness
for performance of all work tasks.
PATRICIJA ZAMBERLIN, administrative officer at the General
Department of the Croatian Veterinary Institute, for 25 years of
continuous work at the Croatian Veterinary Institute, for her commitment and contribution to the operations of the General Department and readiness for performance of all work tasks.
VERA AUSLENDER-UJEVIĆ, MSc, expert associate in science at
the Animal Welfare Office of the General Department of the Croatian Veterinary Institute, for 30 years of continuous work at the Croatian Veterinary Institute, for her commitment and contribution to
the operations, and readiness for performance of all work tasks.
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