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IPEATOBOP

VY 300pHUKY panoBa 00jaB/bEHH Cy paJlOBU IPE3CHTOBAaHM Ha HayyHOM ckymy 31. ogumme
caBjeToBame JOKTOpa BerepuHapcke meaunune Perryonuke Cpricke (bocha n Xepueropuna).

300pHUK capku 66 paroBa rpyMUCAHUX Y OCaM TEMATCKHX IIjeJIHHA!

I 3apa3sne 6oecTH KUBOTHA M 300HO3€E

II Be36jenuoct xpaHe

IIT Berepunapcka MequLMHA — yJI0Ta U IEPCIEKTHBE

IV Ucxpana papMCcKiX KUBOTHHA

V AHTHMUKPOOHA pe3UCTEHII]a, JeTHO 3paBJbe, KOHTAMUHAHTH

VI Penponyknuja u 34paBcTBEHA 3alITHTA (JapMCKUX KHBOTHIbA — BEJIMKA ITPaKca

VII KnuHuyka naTosoruja 1 Tepamnyja )UBOTHbA — Malla IIpaKca

VIII Napa3utu u napasurose.

CBu paJIoBH Cy NpUKa3aHU Y GOPMHU CAKETKa, a HIECT U Ka0 PAJIOBH Y 1[jeIOCTH.

Panoge cy o6jaBuiu aytopu u3 13 npxasa (bocna u Xepuerosuna, Cpouja, CjeBepna Makenonuja,
Cnosennja, XpBarcka, Pycuja, bjenopycuja, I'puka, [llnanuja, Utanuja, Cjenumene Amepuuke Jpxase,
VYjemumeno KpamesctBo, Aycrpuja). Ykynan 0poj aytopa je 355 (bocHa u Xepiierosuna 116, nHocTpaHu
ayropu 239), ogHocHo 5,38 no pany.

['aBHU ¥ OJATOBOPHU YPEIHHUK:
Jparan Kuexxepuh

FOREWORD

The Proceedings contain papers presented at the Scientific Meeting 31°" Annual Counselling of
Doctors of Veterinary Medicine of the Republic of Srpska (Bosnia and Herzegovina).

The proceedings contain 66 papers sorted into eight thematic sections:

1 Infectious animal diseases and zoonoses

1l Food safety

111 Veterinary medicine — role and perspectives

1V Farm animal nutrition

V Antimicrobial resistance, one health, contaminants

VI Reproduction and health protection of farm animals — large practice

VII Clinical pathology and therapy of animals — a small practice

VIII Parasites and parasitoses.

All papers are presented as Summary, and six as Full papers.

The papers were published by authors from 13 countries (Bosnia and Herzegovina, Serbia, North
Macedonia, Slovenia, Croatia, Russia, Belarus, Greece, Spain, Italy, United States of America, United

Kingdom, Austria). The total number of authors is 355 Bosnia and Herzegovina 116, foreign authors 239),
or 5.38 per paper.

Editor-in-Chief:
Dragan Knezevié¢



CAJIPKAJ CAXKKETAKA / SUMMARY CONTENTS

I13APA3HE BOJIECTH ) KUBOTHA U 300HO3E
1 INFECTIOUS ANIMAL DISEASES AND ZOONOSES

Hudpa
Code

Hacnos
Title

Crpana
Page

I-1

AHAJIN3A TTOJABE 300HO3A KO/1 JbY I U XKUBOTHUA Y PEITYBJIMIIN
CPIICKOJ V 2025. TOANHU

Jparo Hemuh, Huna Pomuh Byxmup, Onusep CreBanoBuh, Bojan ['omuh, [paran
Kacaruh, [lejana Kpuera, Jenena Mapuh, Cowa Huxonuh, /lapko [leciorosuh, MBona
Cyouh, Cphan I'muropuh, I'opan Bacumuh, [paran Kuexesuh

ANALYSIS OF THE OCCURRENCE OF ZOONOSES IN HUMANS AND ANIMALS IN
THE REPUBLIC OF SRPSKA IN 2025

Drago Nedi¢, Nina Rodié¢ Vukmir, Oliver Stevanovié, Bojan Goli¢, Dragan Kasagic,
Dejana Krneta, Jelena Mari¢, Sonja Nikoli¢, Darko Despotovi¢, Ivona Subié, Srdan
Gligori¢, Goran Vasili¢, Dragan Knezevié

1-2

1-2

EIMM300TUOJIOIIKE KAPAKTEPUCTUKE U KIIMHUYKA MAHUDECTAITIUIA
ABUJAPHE MH®JIYEHLIE HA ®APMU POJUTEJBCKOI" JATA XXVBUHE Y
PEITYBJIMIU CPIICKOJ

Jejana Kpnera, Cphan I'muropuh, Caa Jlospuh, Onusep Crepanosuh, paran Kacaruh,
Wsona Cy6uh, [Iparo Henuh, Bojau INonuh, YKessko Cranojesuh, I'opan Bacunuh, Jparan
Kuexesuh

EPIZOOTIOLOGY CHARACTERISTICS AND CLINICAL MANIFESTATION OF
AVIAN INFLUENZA ON A PARENT STOCK POULTRY FARM IN THE REPUBLIC OF
SRPSKA

Dejana Krneta, Srdan Gligori¢, Sasa Lovri¢, Oliver Stevanovi¢, Dragan Kasagié, Ivona
Subié, Drago Nedié, Bojan Golié, Zeljko Sladojevié, Goran Vasilié, Dragan KneZevié

3-4

I-3

IIOJABA BUCOKOITATOI'EHE ABUJAPHE UH®JIYEHLIE Y ®APMCKOM
Y3I'0JY XXMBUHE PEITYBJIMKE CPIICKE VY 2025. TOAWHA
Jparan Kacaruh, [Iparan Knexesuh, Bona Cy6uh

EMERGENCY OF HIGHLY PATHOGENIC AVIAN INFLUENZA IN POULTRY
FARMING IN THE REPUBLIC OF SRPSKA IN 2025
Dragan Kasagié, Dragan Knezevi¢, Ivona Subié

5-6

I-4

EINMM300THUOJIOIIKA CUTYALIMIJA Y PEITYBJIMIU CPIICKOJ YV 2025-2026.
FOAWUHU

Herocnas Jlykuh, Kpucruna Casuli, Bojana Bajaruh, Munan Crojuuuh, Bragumup
Bynarosuh, [[parana OkJsbemnia

EPIDEMIOLOGICAL SITUATION IN THE REPUBLIC OF SRPSKA IN 2025-2026
Negoslav Lukié, Kristina Savié, Bojana Bajagié, Milan Stojici¢, Viadimir Bulatovié,
Dragana Okljesa

7-8

I-5

EIMM300TUOJIOIIKA CUTYALIMJA Y CPBUIA 2025-2026. TOJJUHE
Bboban Bypuh, Tatjana Jlabyc, Jenuna Y3zenan, Cama Octojuli, Anexcanapa Hukonuh,
Tujana Josanosuh, bojana JoBanoBuh

EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2025-2026
Boban Purié, Tatjana Labus, Jelica Uzelac, Sasa Ostoji¢, Aleksandra Nikolié¢, Tijana
Jovanovi¢, Bojana Jovanovié

9-10

I-6

H3A30BU CJEBEPHE MAKEJIOHUJE V BE3U1 CA 3/IPABJbEM XXNBOTHUIA HA
bAJIKAHCKOM I1I0JIYOCTPBY
Maptun Jomeckn, Mapuna Benmnukosceka, I'pera Hukonoscka

CHALLENGES OF NORTH MACEDONIA REGARDING ANIMAL HEALTH
SITUATION IN THE BALKAN PENINSULA
Martin Josheski, Marina Velichkovska, Greta Nikolovska

11-12




1-7

ANALIZA UTICAJA PROPISA O ZARAZNIM BOLESTIMA ZIVOTINJA NA DEFINISANJE
EPIZOOTIOLOSKOG STATUSA BOSNE I HERCEGOVINE ZA 2025. GODINU

Sajma Huremovi¢, Kenan Muratovié¢, Selma Kuni¢

ANALYSIS OF THE IMPACT OF REGULATIONS ON INFECTIOUS ANIMAL DISEASES ON
DEFINING THE EPIZOOTIOLOGICAL STATUS OF BOSNIA AND HERZEGOVINA FOR THE YEAR
2025

Sajma Huremovic¢, Kenan Muratovi¢, Selma Kunié

13-14

I-8

CEPOITPEBAJIEHLIMJA JIEIITOCIIMPO3E KOJI KOBbA Y BOJBOJANHN
Muom JIazosuh, Capa Casuh, Byk Bpauap, Muxajno Epaessan, Anekcangap [Totkomax

SEROPREVALENCE OF LEPTOSPIROSIS IN HORSES IN VOJVODINA
Milos Lazovié, Sara Savié, Vuk Vracar, Mihajlo Erdeljan, Aleksandar Potkonjak

15-16

I-9

PRIMJENA INDIREKTNOG IMUNOFLUORESCENTNOG TESTA U OTKRIVANJU
INFEKCIJA PASA IZAZVANIH SA LEPTOSPIRA SPP.

Jelena Mari¢, Marija Stojiljkovi¢, Sonja Obrenovic¢

APPLICATION OF THE INDIRECT IMMUNOFLUORESCENCE TEST IN THE
DETECTION OF INFECTIONS IN DOGS CAUSED BY LEPTOSPIRA SPP.

Jelena Mari¢, Marija Stojiljkovi¢, Sonja Obrenovié

17-18

DETEKCIJA ZOONOTSKIH PATOGENA PCR METODOM U TONZILAMA DJECE
I KUCNIH LIUBIMACA

Ljiljana Bozi¢, Dragan Kasagi¢, Ivona Subi¢, Srdan Gligori¢, Dalibor Vranjes, Bojan
Goli¢

PCR DETECTION OF ZOONOTIC PATHOGENS IN CHILD AND PET TONSILS
Ljiljana Bozi¢, Dragan Kasagié, Ivona Subi¢, Srdan Gligoric, Dalibor Vranjes, Bojan
Goli¢

19-20

PE3VIJITATU HAJI30PA AD®PUYKE KYT'E CBUIbA V PEITYBJIMIN CPIICKOJ
(BOCHA U XEPLIETOBUHA) VY 2025. TOAWMHU
Jparan Kacaruh, [Iparan Kuexesuhi, Jenena Mapuh, Veona Cyouh, ['opan Bacuauh

RESULTS OF AFRICAN SWINE FEVER SURVEILLANCE IN REPUBLIC OF SRPSKA
(BOSNIA AND HERZEGOVINA) IN 2025
Dragan Kasagi¢, Dragan Knezevi¢, Jelena Mari¢, Ivona Subi¢, Goran Vasili¢

21-22

CAJIMOHEJIO3A V I[TPOU3BOAKHU BPOJJIEPA Y CPBUIU: KIbYUYHU ®AKTOPU
KOJU YTUYY HA BEHY IIOJABY

Bojana bnarojeBuli, Aunamapua ['andu Bykomanosuh, Mpana JlaBumos, Cunwmiina
®daparyHa

SALMONELLOSIS IN BROILER PRODUCTION IN SERBIA: KEY FACTORS
INFLUENCING ITS OCCURRENCE
Bojana Blagojevi¢, Annamaria Galfi Vukomanovié, Ivana Davidov, Sinisa Faraguna

23-24

DIJAGNOSTICKI MONITORING ZDRAVSTVENOG STATUSA PCELINJIH
ZAJEDNICA U HERCEGOVACKO-NERETVANSKOJ ZUPANIJI/KANTONU
TIJEKOM 2025. GODINE

Lejla Pobri¢-Hadzihasanovi¢, Luka Laura

DIAGNOSTIC MONITORING OF HONEY BEE COLONY HEALTH STATUS IN THE
HERZEGOVINA-NERETVA CANTON DURING 2025
Lejla Pobric-Hadzihasanovié, Luka Laura

25-26




11 BE3BJEJJHOCT XPAHE
1l FOOD SAFETY

Hudpa
Code

Hacnos
Title

Crpana
Page

BE3BEJHOCT XPAHE U bBY1Y'h TPEH/I0OBU
Hehessko Kapabacun, Tawa Wmmh, MBan Bwuhuh, Jlparam Bacunes, Mupjana
Jumurpujesuh

FOOD SAFETY AND FUTURE TRENDS
Nedeljko Karabasil, Tanja 1li¢, Ivan Viéi¢, Dragan Vasilev, Mirjana Dimitrijevi¢

27-28

1I-2

XUAPOKCUMETUIIOYPDYPAJI 1 AKTUBHOCT JIMJACTA3E KAO
TTIOKA3ATEJbU KBAJIUTETA U MOTI'YREI' DAJICUOUKOBAKBA MEJIA
bussana [lehanan, Jenena hupuh, Bnagumup Kopuhanai

HYDROXYMETHYLFURFURAL AND DIASTASE ACTIVITY AS INDICATORS OF
HONEY QUALITY AND POSSIBLE ADULTERATION
Biljana Pecanac, Jelena Ciri¢, Viadimir Koricanac

29-30

1I-3

KBAJIUTET MEJIA 1 TTIPOBEPA AYTEHTUYHOCTU
CunBana CrajkoBuh, [paran Bacwunes, PamocnaBa Casuh-PamoBanosul, Munnjana
Cunhuh, Hehessko Kapabacun

HONEY QUALITY AND AUTHENTICATION
Silvana Stajkovi¢, Dragan Vasilev, Radoslava Savi¢-Radovanovié, Milijana Sindié,
Nedeljko Karabasil

31-32

11-4

CAJIPXXKAJ BOJIE Y MEZTY KAO 3HAYAJAH TTOKA3ATEJb KBAJIUTETA
buspana [lehanan, Munujana ["omuh, Jenena Aunanh

WATER CONTENT AS AN INDICATOR OF HONEY QUALITY
Biljana Pecanac, Milijana Goli¢, Jelena Anici¢

33-34

II-5

OLEHA XWI'MJEHE ¥V OBJEKTUMA 3A ITPOU3BOABY MJIEKA
Munujana Cunhuh, Mapuja [1ajuh, Panocnasa Casuh PagoBanosuh

ASSESSMENT OF HYGIENE IN MILK PRODUCTION FACILITIES
Milijana Sindié, Marija Pajié, Radoslava Savi¢ Radovanovié

35-36

11-6

KBAJIMTET U1 XUTMJEHCKA UCITPABHOCT KOBUJBET” MJIEKA:
MPEJIMMUHAPHO UCTPAXMBAIE CA EPTEJIE YV CPEUIN

Karapuna Ilajuh, Mapuja Ilajuh, Kcennja YoGanosuh, Henan Ilomos, JlanmubGop
Tonoposuh, Pagocnasa Casuh PagoBanosuh

QUALITY AND HYGIENIC STATUS OF MARE’S MILK: A PRELIMINARY STUDY
FROM A STUD FARM IN SERBIA

Katarina Paji¢, Marija Paji¢, Ksenija Cobanovié, Nenad Popov, Dalibor Todorovic,
Radoslava Savi¢ Radovanovié

37-38

11-7

MIKROBIOLOSKA KAKVOCA OVCJEG I KOZJEG SIRA
Ana Sesar, Kristina Doko

MICROBIOLOGICAL QUALITY OF SHEEP AND GOAT CHEESE
Ana Sesar, Kristina Doko

39-40

1I-8

BAJIOPU3AILIMJA CITOPEAHUX ITPOU3BOJIA KPO3 ITPUPOAHE MAPUHAJIE —
VHAIIPEBEE KBAJIMTETA U BESBEJJHOCTU MECA

Harama Kunnbapna, Munena Typuunosuh, Tama Wnuh, [paran Kuaexesuh, Hehesbko
Kapabacui

VALORIZATION OF BY-PRODUCTS THROUGH NATURAL MARINADES —
ENHANCING MEAT QUALITY AND SAFETY
Natasa Kilibarda, Milena Turcinovi¢, Tanja Ili¢, Dragan Knezevi¢, Nedeljko Karabasil

41-42




11-9

INFORMACIJE 1Z LANCA HRANE: POTREBA ZA UNAPREDENJEM U
SISTEMIMA PROIZVODNIJE ZIVINSKOG MESA KROZ PRECIZNO
STOCARSTVO

Dragan Anti¢

FOOD CHAIN INFORMATION: THE NEED TO IMPROVE THEM IN BROILER
PRODUCTION SYSTEMS THROUGH PRECISION LIVESTOCK FARMING
Dragan Anti¢

43-44

1I-10

IMOBE3AHOCT ,,BEJIE IIPYTABOCTU* I'PY AN CA KIIAHWUYHUM U
XWUCTOJIOIIKHUM IMTAPAMETPUMA KO/1 BPOJJIEPA

Jparossyd Mapuh, Crnobonan CrojanoBuh, Jlparan Xuxuh, Jluauja ITepuh, Mupjana
Byxuh Crojunh, CaBa CrimpuonoBuh

ASSOCIATION OF BREAST WHITE STRIPING WITH CARCASS AND
HISTOLOGICAL PARAMETERS IN BROILERS

Dragoljub Mari¢, Slobodan Stojanovié, Dragan Ziki¢, Lidija Perié, Mirjana Pukié Stojcié,
Sava Spiridonovi¢

45-46

II-11

MUKPOBUOJIOIIKA UCITPABHOCT XPAHE 3A XKUBOTUILE V 2025. TOJUHU
Cnobonan Jlojunnosuh, Jlana Xayuh, Canun Tankosuh

MICROBIOLOGICAL PROPERTIES OF FEED IN 2025
Slobodan Dojcinovi¢, Lana Hadzi¢, Sanin Tankovi¢

47-48

1I-12

MUKPOBUOJIOIIKA KPUTEPUIYMU V XPAHU 3A XKUBOTUILE — CTAIBE,
PU3NIIN, NU3A30BU
Bojau [Nonuh, Cnoboxan Jlojunnosuh, [Iparo Hemuh

MICROBIOLOGICAL CRITERIA IN FEED — STATUS, RISKS, CHALLENGES
Bojan Goli¢, Slobodan Dojcinovié, Drago Nedié

49-50

III BETEPUHAPCKA ME/JMIIMHA - YJIOI'A U IEPCIIEKTHBE
11 VETERINARY MEDICINE — ROLE AND PERSPECTIVES

Hudpa
Code

Hacnos
Title

Crpana
Page

11-1

BETEPUHAPCKA MEJJULIMHA MEBY PET'YJIMCAHUM ITPOPECUIAMA:
3HAYAJ U U3A30BU YV CABPEMEHOM JABHO3/IPABCTBEHOM KOHTEKCTY
JHparo Henuh, Munopax Mupunosuh, Panko Hlkp6uh, Huxan ®ejzuh, Herocnas Jlykuh,
Jparan Kuexesuh, bojan 'onuh, Jenena Crapuesuh

VETERINARY MEDICINE AMONG REGULATED PROFESSIONS: SIGNIFICANCE
AND CHALLENGES IN CONTEMPORARY PUBLIC HEALTH CONTEXT

Drago Nedi¢, Milorad Mirilovié, Ranko Skrbié, Nihad F. ejzi¢, Negoslav Luki¢, Dragan
Knezevi¢, Bojan Golié, Jelena Starcevié

51-52

-2

DOPRINOS SEKCIJE UDRUZENJA VETERINARA VRBASKE BANOVINE U
OSNIVANJU VETERINARSKOG FAKULTETA U BEOGRADU
Milan Z. Balti¢, Milorad Mirilovi¢, Dragan KneZevi¢, Drago N. Nedi¢

CONTRIBUTION OF THE VRBAS BANOVINA SECTION OF THE ASSOCIATION OF
VETERINARIANS TO THE ESTABLISHMENT OF THE FACULTY OF VETERINARY
MEDICINE IN BELGRADE

Milan 7. Balti¢, Milorad Mirilovié, Dragan Knezevié, Drago N. Nedié

53-54

111-3

KOHTUHYUTET OJIP’)KABABA YHUBEP3UTETCKE BETEPMUHAPCKE
HACTABE KAO I'JTABHU TTPEYCJIOB KBAJIMTETA
Mapxko Hunnosuh, Hukonnaa Munomesuh, Mupa Majkuh, Hana [Tnasma

CONTINUITY OF UNIVERSITY VETERINARY TEACHING AS A KEY PREREQUISITE
FOR QUALITY
Marko Cincovi¢, Nikolina Milosevi¢, Mira Majki¢, Nada Plavsa

55-56




111-4

ETUKA U KOMYHUKOJIOTUJA ¥ BETEPUHAPCKOJ MEJJMLIMHU KAO OCHOB
CTATYCA CTPYKE YV IPYLITBY
Jparo Henuh, Onusep CreBanosuh, Munan Maneruh

ETHICS AND COMMUNICATION IN VETERINARY MEDICINE AS THE BASIS OF
THE STATUS OF THE PROFESSION IN SOCIETY
Drago Nedi¢, Oliver Stevanovi¢, Milan Maleti¢

57-58

III-5

TEPAIINJA Y3 IIOMO® XXUBOTUHA: BAJTAHCUPAKBE KOPUCTU 3A JbYIE,
JIOBPOBUTU XXUBOTUA U TIPOGECUOHAJIHE OAT'OBOPHOCTHU

Mapuwja ITajuh, Karapuna Ilajuh, Penara Penuh, Karapuna Henamosuh, XKont beukewn,
Huxona Mapruh, 3oe lopomcku

ANIMAL-ASSISTED INTERVENTIONS: BALANCING HUMAN BENEFITS, ANIMAL
WELFARE AND PROFESSIONAL RESPONSIBILITY

Marija Paji¢, Katarina Pajié¢, Renata Reli¢, Katarina Nenadovié, Zolt Beckei, Nikola
Marti¢, Zoe Doronjski

59-60

IV UICXPAHA ®APMCKHUX ) KUBOTHIbA
1V FARM ANIMAL NUTRITION

udpa
Code

Hacnos
Title

Crpana
Page

CABPEMEHE HYTPUTUBHE CTPATEI'MJE KOJA KOKA HOCHUJbA ¥V LINJbY
DOOPTUDPHUKAIIUIE KOH3YMHUX JAJA BATAMUHOM 1

JHparan lledep, Hejan [Tepuh, Ctamen Pagynosuh, Ceernana ['prosuh, [Iparossy6
Joanosuh, Pagmuina Mapkosuh

MODERN NUTRITIONAL STRATEGIES IN LAYING HENS IN ORDER TO FORTIFY
TABLE EGGS WITH VITAMIN D

Dragan S'efer, Dejan Peri¢, Stamen Radulovi¢, Svetlana Grdovi¢, Dragoljub Jovanovié,
Radmila Markovié¢

61-62

1v-2

[MPUMEHA CYIIVIEMEHATA HA BA31 BPAOH MOPCKUX AJII'U, TAHUHA U
BEJIOT" JIVKA VYV LIWJbY CMABEHA EMUCUIE METAHA KOJI MJIEUHUX
KPABA

Janunjena Kuposcku, Paguma IIpoganosuh, Jby6omup Jopanosuh, Cera Apcuh,
Cperen Hennh, Iyman bonusakosuh, Crasuma Jpaxuh, iBan Byjanarg

APPLICATION OF BROWN SEAWEED, TANNIN AND GARLIC-BASED
SUPPLEMENTS FOR METHANE EMISSIONS MITIGATION IN DAIRY CATTLE
Danijela Kirovski, Radisa Prodanovi¢, Ljubomir Jovanovi¢, Sveta Arsi¢, Sreten Nedic,
Dusan Bosljakovi¢, Slavica Drazi¢, Ivan Vujanac

63-64

1v-3

CEHO WJIN CUJTAXKA — EOEKAT HA TTEPOOPMAHCE MJIEUHUX KPABA
Cgernana I'ppnosuh, [lejan Ilepuh, Pagmuna Mapkosuh, [{parossy6 JoBanosuh, Iparan
lepep

HAY OR SILAGE — EFFECT ON PERFORMANCE OF DAIRY COWS
Svetlana Grdovié, Dejan Peri¢, Radmila Markovié, Dragoljub Jovanovié, Dragan Sefer

65-66

V-4

YIIOTPEBA CODTBEPA Y AHAJIM3U OBPOKA 3A BUCOKO MVY3HE KPABE
BA3HPAHOM HA CEHAXU PAXU ITPOU3BEJIEHOJ ¥ PA3JIMUNTUM
TEXHOJIOIIKHWM IMPOLIECUMA

Jparan Bypcah, Ctamen Pagynosuh, Anekcanapa Mseruh, Munan Manertuh, [Iparan
Kuexesuh

USE OF SOFTWARE IN ANALYSIS OF DIETARY FOR HIGH-DAIRY COWS BASED
ON RYE HAYLAGE PRODUCED IN DIFFERENT TECHNOLOGICAL PROCESSES
Dragan Bursa¢, Stamen Radulovié, Aleksandra Ivetié, Milan Maletié, Dragan Knezevi¢

67-68




Iv-5

OPI'AHCKE ®OPME MUKPOEJIEMEHATA — AJIAT 3A IIPELIU3HOCT ¥V
DOOPMVYIJIAIIMIN CMEIIA 3A HCXPAHY CBUBA

Jejan [lepuh, Jparan Illedep, Ctamen Pagynosuh, Ceerinana I'prosuh, Jlparossy6
Joanosuhi, Pagmuina Mapkosuh

ORGANIC TRACE MINERALS — TOOL FOR PRECISION IN THE FORMULATION
OF MIXTURES FOR SWINE NUTRITION

Dejan Peri¢, Dragan Sefer, Stamen Radulovié, Svetlana Grdovié, Dragoljub Jovanovié,
Radmila Markovic¢

69-70

V AHTUMHUKPOBHA PE3UCTEHILIUJA, JEJHO 31PAB/bE, KOHTAMHWHAHTHU
V ANTIMICROBIAL RESISTANCE, ONE HEALTH, CONTAMINANTS

Hudpa
Code

Hacnos
Title

Crpana
Page

ZDRAVLIJE LJUDI I PIRAMIDE ISHRANE
Milan Z. Balti¢, Marija StarCevi¢, Jelena Janji¢, Aleksandra Tasi¢, Katarina Pajic,
Branislav Balti¢, Marija Paji¢

HUMAN HEALTH AND FOOD PYRAMIDS
Milan 7. Baltié, Marija Starcevié¢, Jelena Janji¢, Aleksandra Tasi¢, Katarina Pajic,
Branislav Balti¢, Marija Pajié

71-72

V-2

BETEPMHAPCKA MEJUILIMHA YV EPU JEAHOI" 3IPABJbA: PETUOHAJIHA
OINEPALIMOHAJIM3ALIUIA, AHTUMUKPOBHA PE3SVCTEHLIWIA 1
OBPA30BHU OJA'OBOP

Jparo Henuh, I'opan CreBanosuh, Huxan ®ej3uh, byaumup Ilnasmwmh, Onusep
CreBanoBuh, Coma Panojuunh, Hehesmko Kapadacun, ejan Kpmwauh, Mwumopan
Mupunosuh

VETERINARY MEDICINE IN THE ERA OF ONE HEALTH: REGIONAL
OPERATIONALISATION, ANTIMICROBIAL RESISTANCE AND THE EDUCATIONAL
RESPONSE

Drago Nedi¢, Goran Stevanovi¢, Nihad Fejzi¢, Budimir Plavsi¢, Oliver Stevanovic¢, Bojan
Golié, Sonja Radojici¢, Nedeljko Karabasil, Dejan Krnjai¢, Milorad Mirilovi¢

73-74

V-3

NCTIUTUBABE AHTUMUKPOBHOT IEJIOBABA CAIVIEMEHATA HA BA3U
JIAKTO®EPUHA V IN VITRO YCIIOBUMA

Panocnasa Cauh PagoBanosuhi, Onusep Pamanosuh, Hemama 3apaBkosuh, CunBana
Crajkosuh, Karapuna IlltaBpanun, Munujana Cunhuh

IN VITRO EVALUATION OF THE ANTIMICROBIAL ACTIVITY OF LACTOFERRIN-
BASED SUPPLEMENTS

Radoslava Savi¢ Radovanovié, Oliver Radanovi¢, Nemanja Zdravkovi¢, Silvana Stajkovic,
Katarina Stavljanin, Milijana Sindi¢

75-76

V-4

VJIOT'A IOKTOPA BETEPUHAPCKE MEJIWUILIMHE ¥V IIPUMEHU KACKAIHE
PEAKIIUIJE ¥ NU3BOPY AHTUMUKPOBHUX JIEKOBA ¥ ®APMCKOM V3I'0OJY
JKMNBOTUBA

Henan Crojanan, Ormen CteBanuesuh, boxxunap Casuh, 3opana Kosauesuh

THE ROLE OF DOCTOR OF VETERINARY MEDICINE IN THE APPLICATION OF
THE PRESCRIBING CASCADE FOR THE SELECTION OF ANTIMICROBIAL DRUGS
IN LIVESTOCK FARMING

Nenad Stojanac, Ognjen Stevancevi¢, Bozidar Savi¢, Zorana Kovacevié

77-78




V-5

VYIIPABJbBAILE AHTUBUOTULIIMA Y )XKUBUHAPCTBY: OJ] KOHIIEIITA 10
UMIUIEMEHTAIIUJE TTPOTPAMA 3A CMABELE AHTUMUKPOBHE
PE3UCTEHIUIJE

3opana Kosauesuh, Mupjana bBykuh Crojunh, 3opan Pyxuh, [lamubop Tomoposwuh,
Cysana Bungakosuh Kuexesuh, Cio6onan Kuexesuh, Jbyoura Augpuh, Mapko [Tajuhi

ANTIMICROBIAL STEWARDSHIP IN POULTRY PRODUCTION: FROM CONCEPT
TO PROGRAM IMPLEMENTATION FOR REDUCING ANTIMICROBIAL
RESISTANCE

Zorana Kovacevié, Mirjana Duki¢ Stojci¢, Zoran Ruzié, Dalibor Todorovié, Suzana
Vidakovié Knezevié, Ljiubica Andri¢, Marko Paji¢

79-80

V-6

PALIMOHAJIHA YIIOTPEGA AHTUBMOTUKA YV TEPATINIU MACTUTUCA
KPABA

Josan CranojeBuh, Muozapar Pagunosuh, Mapko [{unnosuh, Muxajno Epaespan, 3opana
Kosauesuh, Tujana Kyxypuh

RATIONAL USE OF ANTIBIOTICS IN THE TREATMENT OF MASTITIS IN COWS
Jovan Stanojevi¢, Miodrag Radinovi¢, Marko Cincovié, Mihajlo Erdeljan, Zorana
Kovacevic, Tijana Kukuri¢

81-82

V-7

GENOMSKA KARAKTERIZACIJA FLUOROKINOLON-REZISTENTNIH SOJEVA
ESCHERICHIA COLI 1ZOLOVANIH IZ MESA PERADI U BOSNI I HERCEGOVINI
Amir Ibrahimagi¢, Selma Beci¢, Branka Bedeni¢, Emina Idrizovi¢, Belma Hodzi¢, Naida
Rami¢, Andrea Grisold, Gernot Zarfel, Josefa Luxner, Benjamin Causevi¢, Muamer
Mandra

GENOMIC CHARACTERISATION OF FLUOROQUINOLONE-RESISTANT
ESCHERICHIA COLI STRAINS ISOLATED FROM POULTRY MEAT IN BOSNIA AND
HERZEGOVINA

Amir Ibrahimagié, Selma Beci¢, Branka Bedeni¢, Emina Idrizovi¢, Belma Hodzié, Naida
Ramié, Andrea Grisold, Gernot Zarfel, Josefa Luxner, Benjamin Causevié, Muamer
Mandra

83-84

V-8

ANALIZA BAKTERIJSKIH IZOLATA 1Z VAGINALNIH BRISEVA KUJA 1
NJIHOV ZNACAJ U EMPIRIJSKOM IZBORU ANTIMIKROBNE TERAPIJE

Goran Vasili¢, Oliver Stevanovi¢, Srdan Gligori¢, Dragan Knezevi¢, Drago Nedi¢, Sajma
Huremovi¢, Dejana Krneta

ANALYSIS OF BACTERIAL ISOLATES FROM VAGINAL SWABS OF BITCHES AND
THEIR SIGNIFICANCE IN THE EMPIRICAL SELECTION OF ANTIMICROBIAL
THERAPY

Goran Vasili¢, Oliver Stevanovic¢, Srdan Gligorié, Dragan Knezevié, Drago Nedié, Sajma
Huremovi¢, Dejana Krneta

85-86

V-9

PROCIJENA RIZIKA I UTJECAJA NA ZDRAVLIJE LJUDI ARSENA PORIJEKLOM
1Z MEDA
Slobodan Doj¢inovi¢, Sanin Tankovi¢, Katica Arar, Vedrana Jelusi¢

RISK AND HEALTH IMPACT ASSESSMENT OF ARSENIC FROM HONEY
Slobodan Dojcinovié, Sanin Tankovié, Katica Arar, Vedrana Jelusi¢

87-88

W3JIOXXEHOCT HNECTULIMIUMA U YTULIAJ] HA IPEBHY MUKPOBUOTY
Anekcangpa Tacuh, Jenena [1aBnosuh, bopuc ITucunos, Munaun bantuh

PESTICIDE EXPOSURE AND IMPACT ON GUT MICROBIOTA
Aleksandra Tasic, Jelena Pavlovic, Boris Pisinov, Milan Baltic

89-90

ANALIZA OSTATAKA PESTICIDA U HRANI BILJINOG PORIJEKLA
Dragana Doki¢ Vasi¢, Tamara Laketi¢, Aleksandar Elez, Milenko Savi¢

ANALYSIS OF PESTICIDE RESIDUES IN FOOD OF PLANT ORIGIN
Dragana Dokié Vasié, Tamara Laketi¢, Aleksandar Elez, Milenko Savié

91-92




PRILOG POZNAVANJU KVALITETA PODZEMNIH VODA NA TERITORIJI
SEMBERIIJE, 2024-2025.
Irena Zari¢, Dragana Poki¢ Vasi¢

A CONTRIBUTION TO THE KNOWLEDGE OF GROUNDWATER QUALITY IN THE
TERRITORY OF SEMBERIJE, 2024-2025.
Irena Zarié, Dragana Pokié Vasié

93-94

VI PEITPOAYKIHUJA U 3IPABCTBEHA 3AILITUTA ®PAPMCKHUX ) KUBOTUIA — BEJIUKA TIPAKCA
VI REPRODUCTION AND HEALTH PROTECTION OF FARM ANIMALS — LARGE PRACTICE

udpa
Code

Hacnos
Title

Crpana
Page

VI-1

KLINICKI PRISTUP RESAVANJA RETENCIJE POSTELJICE KOD KRAVA —
ISKUSTVA SA TERENA

Milan Maleti¢, Slobodanka Vakanjac, Filip Spasojevi¢, Dragan Bursa¢, VukaSin
Belobrkovi¢, Vladimir Magas, Jovan Blagojevic¢

CLINICAL APPROACHES TO THE MANAGEMENT OF RETAINED PLACENTA IN
DAIRY COWS — INSIGHTS FROM FIELD PRACTICE

Milan Maleti¢, Slobodanka Vakanjac, Filip Spasojevi¢, Dragan Bursaé, Vukasin
Belobrkovié, Viadimir Magas, Jovan Blagojevié¢

95-96

VI-2

HEMHBAH3MBHE METOAE IMJATHOCTUKE CYBAKYTHE ALIMIO3E
BYPAT'A KOJI KPABA

Caera Apcuh, Paaunma [Mponanosuh, [lanujena Kuposcku, JoBan bojkocku, Cperer
Henuh, [peapar Cumeynosuh, Anekcangpa Murposuh, Jbyoomup Jopanosuh, [lyman
Bourmakosuh, Munan Hunkosuh, MBan Byjanaig

NON-INVANSIVE METHODS FOR THE DIAGNOSTICATION OF SUBACUTE
RUMEN ACIDOSIS IN COWS

Sveta Arsi¢, Radisa Prodanovié, Danijela Kirovski, Jovan Bojkovski, Sreten Nedic,
Predrag Simeunovié, Aleksandra Mitrovi¢, Ljubomir Jovanovi¢, Dusan Bosnjakovié,
Milan Ninkovié, Ivan Vujanac

97-98

VI-3

ED®EKAT IMTPUMEHE PA3JIMUNUTUX ITEPOPAJIHUX ITPEITAPATA KAJILIMJYMA
Y TEPAIIMIJU CYBKIIMHUYKE XUITOKAJIHEMHMJE KO/1 KPABA

Cperen Henuh, Paguma Ilponanosuh, Ceera Apcuh, IIpexpar Cumeynosuh, Jby6omup
JoBanosuh, Jlanujena Kuposcku, Man Byjanarg

THE EFFECT OF ADMINISTERING DIFFERENT ORAL CALCIUM PREPARATIONS
IN THE THERAPY OF SUBCLINICAL HYPOCALCEMIA IN COWS

Sreten Nedi¢, Radisa Prodanovic, Sveta Arsi¢, Predrag Simeunovic, Liubomir Jovanovic,
Danijela Kirovski, Ivan Vujanac

99-100

VI-4

RESPIRATORNI PATOGENI SVINJA
Jovan Bojkovski, Sreten Nedi¢, Sveta Arsi¢, Aleksandra Mitrovi¢, Radisa Prodanovi¢,
Ivan Vujanac, Predrag Simeunovié, Ivan Pavlovi¢, Milan Ninkovi¢, Branko Angjelovski

SWINE RESPIRATORY PATHOGENS
Jovan Bojkovski, Sreten Nedic¢, Sveta Arsi¢, Aleksandra Mitrovi¢, Radisa Prodanovié, Ivan
Vujanac, Predrag Simeunovié¢, Ivan Pavlovié, Milan Ninkovi¢, Branko Angjelovski

101-102

VI-5

JMUIJATHOCTHUKA OBOJbEWHA MJIEYHE JXXJIE3/IE KOJ] KPABA: O/
KIIMHWYKOI ITIPET'JIEJA J10 YITPACOHOI'PAD®UIE

Josan bnarojesuh, Cno6onanka Bakamwan, Biagumup Maram, Capa Ilejuuunh, Munan
Maneruh

DIAGNOSTICS OF MAMMARY GLAND DISEASES IN COWS: FROM CLINICAL
EXAMINATION TO ULTRASONOGRAPHY
Jovan Blagojevi¢, Slobodanka Vakanjac, Viadimir Magas, Sara Pejici¢, Milan Maleti¢

103-104




VI-6

SAVREMENE LABORATORIJSKE METODE DIJAGNOSTIKOVANIJA
UZROCNIKA MASTITISA KRAVA PRE ZASUSENJA I U RANOJ LAKTACUI
Vukasin Belobrkovi¢, Jelena Api¢, Stevan Rodi¢, Dalibor Todorovi¢, Jovan Blagojevic,
Slobodanka Vakanjac, Milan Maleti¢

MODERN LABORATORY METHODS FOR DIAGNOSING THE CAUSATIVE AGENTS
OF BOVINE MASTITIS BEFORE DRYING-OFF AND IN EARLY LACTATION

Vukasin Belobrkovi¢, Jelena Apié, Stevan Rodié, Dalibor Todorovié, Jovan Blagojevié,
Slobodanka Vakanjac, Milan Maleti¢

105-106

VI-7

HACJIEAHE BOJIECTU KOJI APATICKE XXAPEBA I
Muxajno Epnespan, Tujana Kykypuh, Usan Cranuuh, san ["anuh, JoBan CranojeBufi

HEREDITARY DISEASES IN ARABIAN FOALS
Mihajlo Erdeljan, Tijana Kukuri¢, Ivan Stanci¢, Ivan Galié, Jovan Stanojevi¢

107-108

VII KIMHUYKA NATOJIOTHJA U TEPAIIMJA ) KUBOTUIbA — MAJIA ITIPAKCA
VII CLINICAL PATHOLOGY AND THERAPY OF ANIMALS — A SMALL PRACTICE

udpa
Code

Hacnos
Title

Crpana
Page

VII-1

VITPA3BYUHA JINJATHOCTUKA MHTECTUHAJIHE MHTYCYCHEIILNJE KO
IMMACA

Amnnamapua ["andu Bykomanosuh, leana JlaBuios, bojana brarojesuhi, Canpa
Huxonuh

ULTRASONOGRAPHIC DIAGNOSIS OF INTESTINAL INTUSSUSCEPTION IN DOGS
Annamaria Galfi Vukomanovié, Ivana Davidov, Bojana Blagojevi¢, Sandra Nikoli¢

109-110

VII-2

KAD OKO OTKRIVA SISTEMSKU BOLEST — OCNE MANIFESTACIJE
SISTEMSKIH OBOLJENJA
Milos Buri¢, Darko Davitkov, Natalija Mil¢i¢ Mati¢, Lazar Kari¢, Vanja Krsti¢

WHEN THE EYE REVEALS SYSTEMIC DISEASE — OCULAR MANIFESTATIONS OF
SYSTEMIC DISEASES
Milos Durié¢, Darko Davitkov, Natalija Mil¢i¢ Mati¢, Lazar Kari¢, Vanja Krsti¢

111-112

VII-3

NEUROPATSKA BOL U PASA I MACAKA
Petra Ricija$, Marija Lipar, Mario Kreszinger, Marko Pe¢in, Ozren Smolec

NEUROPATHIC PAIN IN DOGS AND CATS
Petra Ricija$, Marija Lipar, Mario Kreszinger, Marko Pecin, Ozren Smolec

113-114

VII-4

EFIKASNOST I BEZBEDNOST LIGASURE SISTEMA U HIRURGIJI MALIH
ZIVOTINJA
Bojan Toholj, Jovan Spasojevi¢, Nenad Popovi¢, Ivan Gali¢, Ivan Stanci¢

EFFICIENCY AND SAFETY OF THE LIGASURE SYSTEM IN SMALL ANIMAL
SURGERY
Bojan Toholj, Jovan Spasojevi¢, Nenad Popovié, Ivan Gali¢, Ivan Stancic¢

115-116

VII-5

MOHUTOPUHI ITACA 1 MAYAKA Y TOKY OITIITE AHECTE3UJE 1
MNOTEHLUJAJIHU TTPOITYCTU
Maja Bacusbesuh, Pucro [lyuunh, Credan Bennukosuh

MONITORING OF DOGS AND CATS DURING GENERAL ANAESTHESIA AND
POTENTIAL OMISSIONS
Maja Vasiljevi¢, Risto Duci¢, Stefan Velickovié

117-118

VII-6

CAHAIIMJA CTPAHOI TUJEJIA U3 JEABAKA TICA
Topawu [Mapam, Cphan [lajuh, bopuc Eruh, Ormen [Tapamn

REMOVAL OF A FOREIGN BODY FROM THE DOG’S ESOPHAGUS
Goran Paras, Srdan Dzaji¢, Boris Egi¢, Ognjen Paras

119-120




VII-7

JINJATHOCTUYKE 3AMKE KO/l MAYAKA CA XEMATYPUJOM: YPETEPAJIHA
OIICTPYKIMJA CA ®ATAJIHUM UCXO10OM

Canyipa Hukomuh, Usan 'anuh, Henan [Momosuh, JoBan CnacojeBuli, Annamapua
l'andu Byxomanosuh, Mupa Majkuh, Mapko Liunnosuh, Tujana Kykypuh, Jlyman
Mauitemien

DIAGNOSTIC PITFALLS IN CATS WITH HEMATURIA: URETERAL OBSTRUCTION
WITH FATAL OUTCOME

Sandra Nikoli¢, Ivan Gali¢, Nenad Popovi¢, Jovan Spasojevié, Annamaria Galfi
Vukomanovi¢, Mira Majkié, Marko Cincovié, Tijana Kukuri¢, Dusan Malesev

121-122

VII-8

I[MPUMEHA PAJIMOPPEKBEHIUIE O/l 448 KMMJIOXEPLIA KO/] ITACA CA
PYIITYPOM IIPEJBEI" YKPIITEHOI" IMTTAMEHTA

Anacracuja Togoposuh, Mapko Jymake Mutposuh, Mupjana Jlazapesuh Mananosuh,
Hukomna Kperuh

APPLICATION OF 448 kHz RADIOFREQUENCY IN A DOG WITH CRANIAL
CRUCIATE LIGAMENT RUPTURE

Anastasija Todorovié, Marko Jumake Mitrovié, Mirjana Lazarevi¢ Macanovié, Nikola
Krsti¢

123-124

VIII HAPA3UTHU U TAPA3BUTO3E
VIII PARASITES AND PARASITOSES

udpa
Code

Hacnos
Title

Crpana
Page

VIII-1

PHK UHTEP®EPEHIIUIE (RNAi) [IPOTUB VARROA DESTRUCTOR: HOBU
BUOTEXHOJIOIIKU ITPUCTVII OAP)KMBOM ITYEJIAPCTBY

Buonera Canrpau, Recyc ®eac, ®anu Xarjuna, Makcum Uepuuk, Opanko Myrtuneny,
Wsana Trnak [ajrep, Metka [Tucnak Ouenek, Ypour ['magunuhi, Penan Onusep

RNA INTERFERENCE (RNAi) AGAINST VARROA DESTRUCTOR: A NOVEL
BIOTECHNOLOGICAL APPROACH FOR SUSTAINABLE BEEKEEPING

Violeta Santrac, Xesus Feas, Fani Hatjina, Maxim Chernik, Franco Mutinelli, Ivana Tlak
Gajger, Metka Pislak Ocepek, Uros Glavinié, Randy Oliver

125-126

VIII-2

RAZVOJ REAL-TIME PCR METODE ZA DETEKCIJU BABESIA OVIS
Oliver Stevanovi¢, Ivona Subi¢, Dragan Kasagi¢, Goran Vasili¢, Dragan Knezevi¢

DEVELOPMENT OF A REAL-TIME PCR ASSAY FOR THE DETECTION OF BABESIA
oVIS
Oliver Stevanovié, Ivona Subié¢, Dragan Kasagi¢, Goran Vasili¢, Dragan KnezZevié

127-128

VIII-3

KAPJJUOITYJIMOHAJIHE HEMATOJE — YECTO 3AHEMAPEH Y3POK
PECIIMPATOPHUX OBOJbEIbA MAYAKA
Munan Pajkosuh, Ana MunocassseBuhi, Jlanuia borynosuh

CARDIOPULMONARY NEMATODES — A FREQUENTLY OVERLOOKED CAUSE OF
RESPIRATORY DISEASES IN CATS
Milan Rajkovi¢, Ana Milosavljevi¢, Danica Bogunovié

129-130

VIII-4

CABPEMEHU N3A30BU VY TTPETJIEJTY MECA HA JIAPBE TPUXUHEJIA U
VYJIOT'A PEOEPEHTHE JIABOPATOPUIJE
Japxo ecniorosuh, [lejana Kpuera, ['opan Bacunuh

CONTEMPORARY CHALLENGES IN MEAT INSPECTION FOR TRICHINELLA
LARVAE AND THE ROLE OF THE REFERENCE LABORATORY
Darko Despotovié, Dejana Krneta, Goran Vasili¢

131-132




CAJIPKAJ PAIOBA Y IJEJIOCTU / FULL PAPERS CONTENTS

13APA3HE BOJIECTH ) KUBOTUIHA 1 300HO3E
1 INFECTIOUS ANIMAL DISEASES AND ZOONOSES

udpa
Code

Hacnos
Title

Crpana
Page

I-6

IMOJABA BUCOKOITATOT'EHE ABUJAPHE MH®JIVEHLE Y ®APMCKOM
Y3roJy XUBUHE PEITYBJIMKE CPIICKE V¥ 2025. TOAWHU
Jparan Kacaruh, [Iparan Knexxesuh, Bona Cy6uh

EMERGENCY OF HIGHLY PATHOGENIC AVIAN INFLUENZA IN POULTRY
FARMING IN THE REPUBLIC OF SRPSKA IN 2025
Dragan Kasagié, Dragan Knezevi¢, Ivona Subic¢

133-138

II BE3BJEJHOCT XPAHE
11 FOOD SAFETY

udpa
Code

Hacnos
Title

Crpana
Page

1I-2

XUAPOKCUMETUIIOYPDOYPAJI 1 AKTUBHOCT JJMJACTA3E KAO
TIOKA3ATEJbU KBAJIUTETA U MOTI'YREI' DAJICUOUKOBAKBA MEJIA
bussana [lehanan, Jenena hupuh, Bnagumup Kopuhanai

HYDROXYMETHYLFURFURAL AND DIASTASE ACTIVITY AS INDICATORS OF
HONEY QUALITY AND POSSIBLE ADULTERATION
Biljana Pecanac, Jelena Ciri¢, Viadimir Koricanac

139-145

11-4

CAJIP)KAJ BOJE Y MEJTY KAO 3HAYAJAH ITOKA3ATEJb KBAJIUTETA
buspana Ilehanan, Munujana ['omuh, Jenena Aununh

WATER CONTENT AS AN INDICATOR OF HONEY QUALITY
Biljana Pecanac, Milijana Goli¢, Jelena Anicic

146-151

1I-10

INOBE3AHOCT ,,BEJIE [IPYTABOCTH* I'PY I CA KIAHUYHUM U
XUCTOJIOIIKUM [TAPAMETPUMA KO/ BPOJJIEPA

Jparospy6 Mapuh, Crno6onan Crojanosuh, [paran XKukuh, Jluguja Ilepuh, Mupjana
Bykuh Crojunh, CaBa Criupugonosuh

ASSOCIATION OF BREAST WHITE STRIPING WITH CARCASS AND
HISTOLOGICAL PARAMETERS IN BROILERS

Dragoljub Marié, Slobodan Stojanovié, Dragan Zikié, Lidija Perié, Mirjana Pukié
Stojcié, Sava Spiridonovié

152-159

II-11

MUKPOBHUOJIOIIKA UCITPABHOCT XPAHE 3A XKUBOTUILE V 2025. TOAHU
Cno6onan Jlojunnosuh, Jlana Xayuh, Canun Tankosuh

MICROBIOLOGICAL PROPERTIES OF FEED IN 2025
Slobodan Dojcinovi¢, Lana Hadzi¢, Sanin Tankovi¢

160-165

VII KIMHUYKA NATOJIOTHJA U TEPAIIMJA ) KUBOTUIbA — MAJIA ITIPAKCA
VII CLINICAL PATHOLOGY AND THERAPY OF ANIMALS — A SMALL PRACTICE

Hudpa
Code

Hacnos
Title

Crpana
Page

VII-3

NEUROPATSKA BOL U PASA I MACAKA
Petra Ricijas, Marija Lipar, Mario Kreszinger, Marko Pecin, Ozren Smolec

NEUROPATHIC PAIN IN DOGS AND CATS
Petra Ricijas, Marija Lipar, Mario Kreszinger, Marko Peéin, Ozren Smolec

166-171




31. Toxumime caBjeToBame JOKTOpa BerepruHapcke mMeauine Pery6mike Cpricke (bocua u Xeprieropuna)

I-1
IIpenaBame 10 MO3MUBY

AHAJIN3A ITOJABE 300HO3A KOJ JbYJIN N ’)KUBOTUHA Y PEITYBJINIIN
CPIICKOJ ¥ 2025. TOAUHHA

Hparo Hexuh'?*, Huna Poxquh Bykmup’, Onusep Cresanosuh?, Bojau Ioauh?, Jparan
Kacaruh?, [lejana Kpunera?, Jesnena Mapuh?, Coma Huxonuh?, lapko Jlecnorosuh?,
HBona Cyouh?, Cphan Fnuropuh?, Topan Bacunuh?, JIparan Knesxepuh?

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke Meauuune, beorpaa, Cpouja
%JaHa ycranosa Berepunapcku unctutyT Pemy6Gmuke Cpricke ,,JIp Baco Byrosan®, bama Jlyka, BocHa n
Xepiieropuna
3JaBHa 37paBCcTBEHA ycTaHOBa MHCTUTYT 3a jaBHO 31paBcTBO Peny6iunke Cpricke, Bama Jlyka, BocHa u
XepuerosuHa
*drago.nedic@gmail.com

Caikerak

[TojaBa 300HO03a IpeCTaBIba 3HAYAjaH JaBHO3APABCTBEHU U BETEPUHAPCKO-MEAMLIUHCKU TPOOIeM
300T CIIOCOOHOCTH TIPEHOIICHhA Y3POYHHKA W3Mel)y KUBOTHHA U Jbyau. CaBpeMEHU MPHUCTYII
HAJI30py HaJ 300HO3aMa 3aCHHMBA CE€ Ha KOHLENTY JemHO 3apaBibe, KOjU IOIpa3yMHjeBa
MOBE3UBAKE MOJIATAKA 3PABCTBEHOT, BETEPUHAPCKOT U EKOJIOMIKOT cekTopa. L{wb pana Ouo je
aHaM3a CMUACMHOJIONIKE CUTyaluje 300H03a y PenmyOmmmm Cprckoj Tokom 2025. romumHe
KOpHUIIhemheM HHTETPUCAHUX MMOJaTaKa 3PaBCTBEHOT U BETCPHHAPCKOT CEKTOpa. AHAIH3UPaHH
Cy NOJaly U3 MjeceuyHnx OmnTeHa JaBHe 3/1paBCTBEHE ycTaHOBEe VIHCTUTYT 3a jaBHO 31IpaBCTBO
Penybnmke Cpricke u JaBHe ycranoBe Berepunapcku macTHTYT PeryOmuke Cprcke ,,/lp Baco
bytozan®. OOyxBaheHu cy mpHjaBJbeHH CIy4ajeBU 300HO3a KOJ JbyJH, Ja0OpaTOPH]jCKU
noTBpheHa )KapuITa KOJ )KUBOTHIbA, Ka0 M HAJIa3W 300HO3HUX MATOTeHa y XpaH! U BoAU. TokoM
2025. rogune nabopatopujcku je moTBpheno 926 ciydajeBa 300HO3HUX OOJIECTH KOJ JbYIU U
KHUBOTHIbA, y3 282 TO3WUTHBHA Hala3a 300HO3HHMX TATOrCHA M HMHAWKATOpa MHKPOOHOJOIIKE
KOHTaMHHAIIMje y XpaHU U BOJW. AHaJM3a MOTBPhCHUX CliydajeBa yKasyje Ja ce Kpo3 KOHIIETT
JenHo 3mpaBibe MoOke mpenBuhaTH Ce30HCKa TojaBa 000JbeHa MOBE3aHHX Ca MPOMjCHOM
TeMITepaType, aKTUBHOIINY BEKTOpa W KPETameM JbYAHM W XHBOTHH-a. Hamzop Han OjecHHIOM
CIPOBOJIH C€ JIMjarHOCTHKOM CYMIbMBHUX CIIy4ajeBa KOJI JKUBOTHI-A U KO yrpH3a Jbyad, a y 2025.
TOJIMHU HUje OWII0 MO3UTHUBHUX Hanasza. MHTerpucaHa anamu3a notBplyyje 3Hauaj moBe3HBama
3paBCTBEHOT ¥ BETEPUHAPCKOT CeKTopa y npahemy 1 MpoljeHu pu3rKa o1 300H03a, Kao U YJIOTy
KOHLeNTa JeqHo 3/paBibe y eUKACHU]jeM HaA30py, PAHOM OTKpPHBAIY U MPEBEHLHUjH OOJIECTH.
IMopea macuBHOT HaI30pa, HEOMXOMHO je YHANPH]SUTH aKTHBHU HAI30D Y3 aHAJIM3y PH3HKA U
JIOCJIETHO TIPOBOhee MPOTHMCAHUX Mjepa ClpedyaBama, Cy30Hjamba M epajMKaIlije 300HO3HHX
Ooxecru.

Kibyune pujeun: 300H03¢, JeqHO 3/1paBibe, CMUISMUOIONIKA HA30P, BETEPHHAPCKA MEIUIMHA,
JaBHO 37IpaBCTBO, 6€30jeTHOCT XpaHe.

Hayunu ckyn. 36opuuk pagosa, 2026.
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ANALYSIS OF THE OCCURRENCE OF ZOONOSES IN HUMANS AND ANIMALS IN
THE REPUBLIC OF SRPSKA IN 2025

Drago Nedi¢'?", Nina Rodi¢ Vukmir®, Oliver Stevanovi¢?, Bojan Goli¢?, Dragan Kasagi¢?, Dejana
Krneta?, Jelena Mari¢?, Sonja Nikoli¢?, Darko Despotovié¢?, Ivona Subié¢?, Srdan Gligori¢?, Goran
Vasili¢?, Dragan Knezevié?

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
3Public Health Institute of the Republic of Srpska, Banja Luka, Bosnia and Herzegovina
*drago.nedic@gmail.com

Summary

The occurrence of zoonoses represents a significant public health and veterinary-medical problem
due to the ability of pathogens to be transmitted between animals and humans. The contemporary
approach to zoonosis surveillance is based on the One Health concept, which entails the integration
of data from the health, veterinary, and environmental sectors. The aim of this study was to analyze
the epidemiological situation of zoonoses in the Republic of Srpska during 2025, using integrated
data from the health and veterinary sectors. Data were obtained from the monthly bulletins of the
Public Health Institute of the Republic of Srpska and the Public Institution Veterinary Institute of
the Republic of Srpska ,,.Dr. Vaso Butozan“. The analysis included reported human cases of
zoonoses, laboratory confirmed outbreaks in animals, and findings of zoonotic pathogens in food
and water. In 2025, a total of 926 cases of zoonotic diseases in humans and animals were laboratory
confirmed, along with 282 positive findings of zoonotic pathogens and indicators of
microbiological contamination in food and water. The analysis of confirmed cases indicates that
the One Health concept enables the prediction of seasonal occurrence of diseases linked to
temperature changes, vector activity, and the movement of humans and animals. Rabies
surveillance is conducted through diagnostics of suspected cases in animals and of human bite
incidents; no positive findings were recorded in 2025. The integrated analysis confirms the
importance of linking the health and veterinary sectors in the monitoring and risk assessment of
zoonoses, as well as the role of the One Health concept in more effective surveillance, early
detection, and prevention of diseases. In addition to passive surveillance, it is essential to
strengthen active surveillance through risk analysis and the consistent implementation of
prescribed measures for the prevention, control, and eradication of zoonotic diseases.

Keywords: zoonoses, One Health, epidemiological surveillance, veterinary medicine, public
health, food safety.

Scientific Meeting. Proceedings, 2026.
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ETNIM300THUOJIOIIKE KAPAKTEPUCTHUKE U KIMHNYKA MAHU®ECTAIIUJA
ABUJAPHE UH®JIYEHUE HA ®APMHU POJUTEJ/bCKOI JATA )KUBUHE Y
PEIIYBJIMLU CPIICKOJ

Hejana Kpuera'*, Cphan Ciuropuh!, Cama Jlospuh', Onusep Cresanosuh!, iparan
Kacaruh!, Usona Cyouh!, Iparo Hequh'?, Bojau Ioauh!, JKemko Caagojesuh’, Copan
Bacuauh!, [Iparan Kuexesuh'

!Japna ycranosa Berepunapcku nnctutyt Peny6muke Cpricke ,,JIp Baco Byrosan®, Bama JIyka, bocHa u
XepueroBuna
2 Vuusepsurer y Beorpany, ®akynrer BeTepuHapcke meaunune, beorpan, Cpouja
“dejana.krneta@virs-vb.com

Cakerak

ABujapHa HH(QUIyeHIIA TPEICTaB/ba 3HAUYAJHY CIHM300THOJIONIKY MPHjETHY y HWHTCH3UBHO]
MIPOU3BOJIH JKMBHHE, ca MoryhHomhy Op3or mupema U BHCOKOT MOPTaJIHTETa. Y OBOM pajiy
MIPUKA3aH je eMU300THONONIKH W KIMHUYKN TOK M30Hjama OOJIECTH Ha jeTHOj papMyA MaTHUIHOT
jaTa xuBuHe y PemryOnuiu Cprickoj, Ha TepuTOpHju enr3ooTHoonike jeaunuie [lerposo. Cymma
Ha MPKUCYCTBO CUMITOMA 0OJIECTH IpUjaBibeHa je kpajeM (hedpyapa 2026. roaune, Ha Gpapmu Koja
je y toM TpeHyTKy Opojana oko 62.000 jenunku, crapoctu 30 Henmesba. CHUMOTOMH Cy ce
MIPBOOMTHO jaBHJIM Y caMO jeTHOM OJi YKymHO 8 o0jekara. Enmuzoornosnonikum u3BuhameM Ha
(dapMu cy yoUueHHU Harju ryOuIM ca H3pakeHHMM CUMITOMHUMA, YKJbY4yjyhu aucnHejy, 1ujaHosy
KpHujecte U noaOpajambaKa, Kao M JENpecujy U nujapejy Koja 000JbeNNX jeANHKU. Y TPEHYTKY
n3BUharkba Y30pKOBAaH je caB KIIMHMYKH MaTepUjall HEOMXO/IaH 3a JJOKA3UBamke MPHUCYCTBA BUpYyCa
(opo-(apHHTeaTH! 1 KJIOAKaTHH OPHCEBH KUBHX KHBOTHEHA U JICIICBH). Y CBHM aHaIU3UPaHUM
y30pHrMa J0Ka3aHo je IIPHCYCTBO TeHOMa BUpyca aBujapHe nH}pmyeHne Mmetogom Real Time PCR.
Kao notennmjanau hakTopu pu3uKa HICHTU(PHUKOBAHHU CY €KOJOIIKH U €300 THOJIOIIKH yCIOBH
y OKOJIMHM (hapme, MPUMAPHO YKIJbyuyjyhu Moryhu KOHTakT ca AuBJbUM ntuiiama. [loceOHO ce
ucTrye OJIM3MHA OJJIarajyIITa OTHaaa, I/je Cy YeCTO MPHUCYTHE TUBJbE NTHUIIE, KOje MOT'Y UMATH
YIIOTY Y MEXaHM4YKOM WJIM MHAMPEKTHOM IIPEHOCY y3pOouHHMKa aBHjapHe MH(pIyeHue. borect je,
OUYCKHMBAHO, 3aXBaTHJIa CBE jeIMHKE Y TIOBE3aHUM 00jEKTHMa OBOT KOMITJIEKCA, ajlH j€ 3aXBasbyjyhu
npo(eCHOHATHOM U J00PO KOOPJMHUCAHOM aKIMjOM CIIPHjEUYCHO MIMPECHE W3BaH KOMIUICKCA.
Ogaj ciydaj yka3yje Ha 3Ha4aj paHOT MPEMO3HaBakha KIMHNIKUX 3HAKOBA, CTPOTOT CIIPOBOlema
OMOCUTYpHOCHHX Mjepa, paHe JeTEeKNWje KIMHWYKUX 3HAKOBa M Op30r pearoBama y LUIbY
OrpaHHYaBarmba eMU300TH]E, T CMambEHha eKOHOMCKHIX I'YOUTaKa y )KUBUHAPCKO] TPOU3BOIIHH.
Kibyune pujeun: aBujapHna nadiayeHia, »xuBuHa, papma, TuBsbe nruie, Pemyoinka Cpricka.

Hayunu ckyn. 36opuuk pagosa, 2026.
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EPIZOOTIOLOGY CHARACTERISTICS AND CLINICAL MANIFESTATION OF
AVIAN INFLUENZA ON A PARENT STOCK POULTRY FARM IN THE REPUBLIC
OF SRPSKA

Dejana Krneta!”, Srdan Gligori¢!, Sasa Lovri¢!, Oliver Stevanovi¢!, Dragan Kasagi¢!,
Ivona Subi¢!, Drago Nedi¢'%, Bojan Goli¢!, Zeljko Sladojevi¢!, Goran Vasili¢!, Dragan
KnezZevié¢!

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“dejana.krneta@virs-vb.com

Summary

Avian influenza represents a significant epizootiological threat in intensive poultry production,
with the possibility of rapid spread and high mortality. This paper presents the epizootiological
and clinical course of the disease outbreak on a parent stock poultry farm in the Republic of Srpska,
on the territory of the Petrovo epizootiological unit. The suspicion of the presence of disease
symptoms was reported at the end of February 2026, on a farm that at that time had about 62,000
birds, aged 30 weeks. Symptoms initially appeared in only one of a total of 8 facilities.
Epizootiological survey on the farm revealed sudden losses with pronounced symptoms, including
dyspnea, cyanosis of the crest and chin, as well as depression and diarrhea in diseased individuals.
At the time of the survey, all clinical material necessary to prove the presence of the virus was
sampled (oro-pharyngeal and cloacal swabs of live animals and carcasses). The presence of the
avian influenza virus genome was proven in all samples analyzed by the Real Time PCR method.
Potential risk factors identified include environmental and epizootiological conditions in the farm
environment, primarily including possible contact with wild birds. Of note is the proximity of
waste disposal sites, where wild birds are often present, which may play a role in the mechanical
or indirect transmission of avian influenza pathogens. The disease, as expected, affected all birds
in the connected facilities of this complex, but thanks to professional and well-coordinated action,
the spread outside the complex was prevented. This case highlights the importance of early
recognition of clinical signs, strict implementation of biosecurity measures, early detection of
clinical signs and rapid response to limit the epizootic and reduce economic losses in poultry
production.

Keywords: avian influenza, poultry, farm, wild birds, Republic of Srpska.

Scientific Meeting. Proceedings, 2026.
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MMOJABA BUCOKOITATOTEHE ABUJAPHE UH®JYEHIE Y ®PAPMCKOM Y3IroJy
JKUBUHE PEITYBJIMKE CPIICKE V¥ 2025. TOAUHU

Jparan Kacaruh'", JIparan Kuesxesuh!, Usona Cy6uh!'

!Jana ycranosa Berepunapcku unctutyt Peny6nuke Cprcke ,,JIp Baco Byroszan®, bamwa Jlyka, bocHa u
XepuerosuHa
“dragan kasagic@virs-vb.com

Cakerak

Agujapna undnyenna (AWN) wim NTHYMjH TPHIT je BEOMa KOHTarno3Ha 3apasna oosnect jomahux u
IUBJBUX MTHLA, KOjy H3a3uBajy BUPYCH HHQIyeHIle Thma A OJHOCHO BHPYCH aBHjapHe
nHbuyenne. OBO je jeHa 0/ HajBAKHHJUX 300HOTCKUX 3apa3HUX OosecTH. EnMm3ooTHONOIIKH
noceban 3Hauaj nmajy HPAI — Bucoko matorenu cojeBu Bupyca aBujapHe nHduryenne (HPAI —
highly pathogenic avian influenza) xoju y3poxyjy reaepaanu3oBany HHPEKIH]y ca MOPOUAUTETOM
u JietanmuteToM morekan u 1o 100% 1 Tako HaHOCE OTPOMHE AMPEKTHE U HHANPEKTHE mTeTe. CBr
no3Hatu narorunioBn HPAI motnuy ox camo nsa moaruna HS u H7. Onu mory HactaTu u of
Hucko narorenux cojeBa (LPAI—low pathogenic avian influenza). ABujapHa uH(IIyeHIIa CE MOXKE
NpEeHHjeTH Ha JbyAE W y3POKOBATH TEUIKO KIMHUYKO cTame. JuBjbe NTHLIE CY MPUPOIHH
pe3epBoap BUpyca IpuIle THIIa A Kao IITO Cy J1a0yl0BH, T'ycKe, IIaTKe, YMje jé CTAaHHUIITE BE3aHO
3a BOJIeHA cTaHMIITa. MUIpaTOpHe NITHULE MOTY IPEHUjE€TH BUPYC Ha BeNuke pa3pabune. OHe cy
W U3BOP 3apase 3a Jpyre BpcTe nTulla, fomahy xxusuny. AU je Takohe neTexkToBaHa KOJ IUBIEUX
cucapa, a BHCOKE CTOIE MOpTaluTeTa 3a0MJbeKeHe Cy y MOMyJaldju MOPCKUX cHcapa Ha
tepuropuju Jyxune Amepuke. Y PenyOmumu Cprickoj, y ¢ebpyapy mjecey 2026. roaune, Ha
YKUBHHAPCKO] (hapMy MaTHYHOT jaTa poAuTesba TEUIKe JIMHUje, y omuTuHu [lerpoBo, moTBpheHo
je mpucycTBo BucokonaroreHor Bupyca AU tun A, moarun HSN1.

Kibyune pujeun: aBujapa unduryenna, HPAIL, HSN1, Peny6nuka Cpricka.

Hayunu ckyn. 36opuuk pagosa, 2026.
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EMERGENCY OF HIGHLY PATHOGENIC AVIAN INFLUENZA IN POULTRY
FARMING IN THE REPUBLIC OF SRPSKA IN 2025

Dragan Kasagi¢!”, Dragan KneZevi¢', Ivona Subié!

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
“dragan kasagic@virs-vb.com

Summary

Avian influenza (Al) or bird flu is a highly contagious infectious disease of domestic and wild
birds caused by influenza A viruses, avian influenza viruses (Al). This is one of the most important
zoonotic infectious diseases. Of particular epizootiological importance are HPAI (highly
pathogenic strains of avian influenza viruses), which cause generalized infection with morbidity
and mortality sometimes up to 100% and thus cause enormous direct and indirect damage. All
known HPALI pathotypes originate from only two subtypes N5 and N7. They can also arise from
low pathogenic strains (LPAI — low pathogenic avian influenza). Avian influenza can be
transmitted to humans and cause severe clinical conditions. Wild birds are a natural reservoir of
influenza A virus, such as swans, geese, ducks, whose habitat is connected to aquatic habitats.
Migratory birds can spread the virus over long distances. They are also a source of infection for
other bird species, domestic poultry. Al has also been detected in wild mammals, and high
mortality rates have been recorded in the population of marine mammals in South America. In the
Republic of Srpska, in February 2026, the presence of highly pathogenic Al virus type A, subtype
HS5N1, was confirmed on a poultry farm of a heavy line parent flock in the municipality of Petrovo.
Keywords: avian influenza, HPAI, H5N1, Republic of Srpska.

Scientific Meeting. Proceedings, 2026.
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ENU300THOJIOIIKA CUTYALIMJA Y PENYBJNIM CPIICKOJ Y 2025-2026.
TOJANHUI

Herocaas Jlyknh'", Kpucruna Casuh!, Bojana Bajaruh', Muaan Crojuuunh’!, Baagumup
Bynarosuh!, lparana Ox/bemal

"MUHHCTAPCTBO MOJLONPUBPEE, IIyMAPCTBa U Bofonpuspese Penybmke Cpricke, Bama Jlyka, BocHa u
XepuerosuHa
“n.lukic@mps.vladars.rs

Caikerak

Pecop 3a BerepmHapcTBO MHUHHCTApCTBa MOJHONPUBPEAE, IIYMapcTBa M BOJONPHBPEIC
Penybnuke Cpricke, Ha OCHOBY IoJaTaka KoOje IOCTaBJbajy BETEpPHHAPCKE OpraHu3alije,
BeTepHHApCKa MHCIEKIIKja U BETEPUHAPCKE CIIELHMjAIMCTUYKE YCTaHOBE, PEJOBHO NPaTH MI0jaBy U
KpeTame 3apa3Hux 0oJiecTH XKUBOTHIbA. [loceOHa maxmba nocsehyje ce Gonectuma koje ce 6p30
mMpe, 300HO3aMa, Kao M OoJiecTMMa Koje MMajy HeraTuBaH yTHIAj Ha eKoHomujy. Pamm
OyaroBpeMeHOr U e(pUKacHOI clpoBolema Mjepa JOHECEH je HM3 Ipoluca Koju omoryhasajy
3aKOHUTO, KBAIUTETHO W MPABOBPEMEHO mocTymawe. [lojennHe 3apa3He OONECTH KUBOTHEHA
jaBJpajy ce TOKOM Itdjere TroauHe, y BeheM mimm mameMm o0WMY, HEKE CIOpaJW4yHO, a HEKe
KOHTHHYHMPaHO BHIIIE rojnHa. L{uib oBOT pajia je mpukas 1mojaBe 3apasHuX OOJIECTH )KUBOTHA Y
Peny6muu Cprickoj y 2025-2026. roOOMHU M HBUXOBOT MPOCTOPHOT IIMPEHa, Ka0 M aHajIu3a
MPUKYIUBCHUX M3BjellTaja y ckiaay ca [IpaBUIIHUKOM O Ha4YMHYy O0aBjellTaBama O CyMEbM Ha
3apa3Hy Oousect xuBoTumba (CiyxxOenu rinacuuk PenyOnuke Cpricke 6/09) u npyrum Bakehum
nponucuma. Tokom 2025. ronuHe Ha Tepuropuju PemyOnuke Cpricke NMpHjaBJbEHO j€ jeIHO
*Kapuire HHQYICHIIEe ITUIIA Y eKCTEH3MBHOM y3rojy y omituau Poratuia, 37 skapurita ahpudke
Kyre cBuma Koja nomahe momyjiandje, IpU 4YeMy je HEIIKOJJbUBO YKIOHmEHO YKymHO 308
KHUBOTHIbA. KO JMBIBMX CBUEbAa CBHICHTHPAHO je 13 jkapuInTa, a yKIOHBEHO je 13 jenuHKH.
Bosnect mmaBor jesuka 3a0usbekeHa je y 27 sxapumTa, 1 To y 41 ciaydaj Kojx oBala Uy 4eTUpH
ciydaja kox rosena. On ocranux Oonectd y 2025. rogMHM TPHjaBJBEHO j€ JEHO JKApHUILTE
aHTpaKca, ol KOr cy o0oJsbesie JBHje KpaBe, HIeCT jkapuiuTa Q Tpo3HUIE KOJ OBala M Ko3a ca
ykynHO 134 o0oJsbene XHBOTHIGE, 19 jkapuiiTa amepuuke TPYyJIeKH MUeIumer jerna ca 148
o0oJpena TMUenumba APYIITBA, YETUPHU KapuiuTa Opyleno3e kKo3a M oBaua ca 488 obosbennx
KUBOTHHA, TIET JKApHUIITa OpyIeso3e roBesa ca mecT 000JbeNINX Tpiia, jeflaH Cilydaj Opylenose
maca, IIeCT KapHilTa WHPEKTUBHE aHeMHje KomuTapa ca 12 000JbeuX Tpiia, jeIHO JKApHUINTE
JICITOCITHPO3¢ CBHUIbA, UCTPHACCT JKAPHUINTA TPUXUHENO03€ KOX KojuX je obosbeso 13 mmBIBHX
CBUEbA W jefaH MeIBjell, jelaH ciiydaj AyjenkujeBe OOJECTH KOJ Iica W jEAHO >KaphIITe
CaJIMOHEJI03¢ JKUBUHE Y KOjeM je 3apakeHo jeaHo jaro. Y ¢edpyapy 2026. roaune moTepheH je
jom jenaH citydaj nHQIyeHIe nTuia y onmTiHu [leTpoBo, Ha GpapMu MaTHYHOT jaTa. YKYITHO je
eyranasupano 62.000 jeTuHKH.

Kibyune pujeun: 3apa3se 0011ecTH, 300HO3€, EIM300THOIIONIKA cuTyaluja, Pemyomuka Cpricka.
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Negoslav Luki¢!”, Kristina Savi¢!, Bojana Bajagi¢!, Milan Stoji¢i¢!, Vladimir Bulatovi¢!,
Dragana Okljesa!

"Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska, Banja Luka, Bosnia
and Herzegovina
“n.lukic@mps.vladars.rs

Summary

The Veterinary Department of the Ministry of Agriculture, Forestry and Water Management of the
Republic of Srpska, based on data submitted by veterinary organizations, veterinary inspection
authorities and specialized veterinary institutions, regularly monitors the occurrence and spread of
infectious animal diseases. Attention is given to rapidly spreading diseases, zoonoses, as well as
diseases that negatively affect the economy. To ensure timely and effective implementation of
measures, a series of regulations have been adopted to enable lawful, efficient and prompt action.
Certain infectious animal diseases occur throughout the year, to a greater or lesser extent, some
sporadically and others continuously over several years. The aim of this paper is to present the
occurrence and spatial distribution of infectious animal diseases in the Republic of Srpska in 2025-
2026, as well as to analyze the collected reports in accordance with the Rulebook on the Method
of Reporting Suspected Infectious Animal Diseases, the Procedure for Reporting and
Deregistering Infectious Animal Diseases (Official Gazette of the Republic of Srpska No. 6/09),
and other applicable regulations. During 2025, one outbreak of avian influenza was reported in the
territory of the Republic of Srpska, in an extensive farming system in the municipality of Rogatica,
37 outbreaks of African swine fever were recorded in the domestic pig population, resulting in the
safe disposal of a total of 308 animals. In wild boars, 13 outbreaks were registered, and 13 animals
were removed. Bluetongue disease was recorded in 27 outbreaks, including 41 cases in sheep and
four cases in cattle. Among other diseases reported in 2025, there was one outbreak of anthrax
affecting two cows, six outbreaks of Q fever in sheep and goats, with a total of 134 affected
animals, 19 outbreaks of American foulbrood with 148 affected bee colonies, four outbreaks of
brucellosis in sheep and goats with 488 affected animals, five outbreaks of bovine brucellosis with
six affected cattle, one case of canine brucellosis, six outbreaks of equine infectious anemia with
12 affected animals, one outbreak of swine leptospirosis, fourteen outbreaks of trichinellosis
affecting 13 wild boars and one bear, one case of Aujeszky’s disease in a dog and one outbreak of
poultry salmonellosis in which one flock was infected. In February 2026, another case of avian
influenza was confirmed in the municipality of Petrovo, at a breeder flock farm. A total of 62,000
birds were euthanized.

Keywords: infectious diseases, zoonoses, epizootiological situation, Republic of Srpska.
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ETIM300THOJIOIIKA CUTYALIUJA Y CPBUJHA 2025-2026. TOAUHE

Bo6an Bypuh!”, Tarjana Jadyc!, Jeninua Ysenan', Cama Ocrojuh!, Anexcanapa
Huxonunh', Tujana Josanosuh', Gojana Josanosuh!'

"MuHHMCTApCTBO MOJBONPUBPEIE, ITyMapcTBa U Bogonpuepene Peny6nuke CpOuje, Yrpasa 3a BeTepuHy,
beorpan, Cpbuja
*boban.djuric@minpolj.gov.rs

Caikerak

EnmmzooTrononika curyanuja y Penyomunn Cp6uju Tokom 2025-2026. roanHe Ouia je ClIoKeHa,
QM TI0JI KOHTPOJIOM HaJIS)KHUX BETEPUHAPCKUX CIIYKOH, y3 TPUCYCTBO appUyuKe Kyre CBUHbA
(AKC), 6onectu mnasor jesuxa (bI1J), orpanuuene nojase 60ruma oBala U K03a U CHOpaIHIHUX
ciy4dajeBa aBujapHe uH(yeHe ko quBibux nruna. Toxom 2025. ronune AKC je xon nomahux
cBuma notBphena Ha 231 ra3auHCTBY y 16 OmiuTHHA M JIeBET OKpyra, 0e3 mojaBe OosecTH Ha
BEJIMKUM KoMeplujaaHuM ¢apmama. Kox anibux cBuma norspheHa cy 344 ciydaja y neBer
okpyra. ¥ 2026. ronunu, 3akibyuno ca 04.05.2026. romune, AKC je kox nomahux cBuma
motBpliera Ha 27 razmuHcTaBa y 10 ommrmra u mect okpyra (bopcku, Komy6apcku, I'pan
beorpan, Mausancku, lymaanjckn u ITomopaBcku oxpyr). Ilocnenmu ciydaj morBpheH je
30.04.2026. romnne y HacesbeHOM MecTy OruaheHosan, ommrnHa BasbeBo. Y 3apaxeHnm
ra3qUHCTBHMA YIUHYJO je 60 cBUMba, OK je W3BpLICHa eyTaHaszuja 465 xuBotuma. AKC je
TPEHYTHO aKTUBHA y TPU OKpyra u Tpu omnmTuHe. Koa auBibux cBumba y 2026. roguau noTepheHo
je 335 ciyuajeBa y ner okpyra. BI1J je Tokom 2025. rogune notBphena va 137 razauncraBay 11
OKpyTa, ca JJOMHUHALI]OM cepoTuIa 8, HAKOH 4era je 0110 10 crabmin3anyje cutyanuje. borume
oBalla ¥ Ko3a oTBphene cy y centemOpy 2025. rogune y onmrtiHy Paka 1 ycremHo cy3oujese,
a Ooisect je omjaBibeHa y cuctemuma ADIS (Animal Disease Information System) m WAHIS
(World Animal Health Information System). CimraBka n miar Hyje perucTpOBaHa M CTaTyC 3eMJbe
ciioboHe 071 OonecTy je ouyBaH. becHnI0 Huje 3abenexeHo, a cripoBeieHe cy nposehHa u jecema
KaMIlaba OopaliHe BakIMHanMje Jucuia. [lorBpheHo je met xapuiira aBujapHe WHOIYEHIIE KOX
JIMBJBUX MTHUIA, KOja Cy HAKHA/IHO O/1jaBJbEHA.

Kibyune peum: enmu300THOJIONIKA CHTyalluja, appuyka Kyra CBHEbA, OOJECT TUIABOT je3HKa,
aBujapHa HH(pIyeHIIA.

Hayunu ckyn. 36opuuk pagosa, 2026.
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EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2025-2026

Boban Duri¢!”, Tatjana Labus!, Jelica Uzelac!, Sasa Ostoji¢!, Aleksandra Nikoli¢!, Tijana
Jovanovié¢!l, Bojana Jovanovi¢!

"Ministry of Agriculture, forestry and water management of the Republic of Serbia, Veterinary
Directorate, Belgrade, Serbia
*boban.djuric@minpolj.gov.rs

Summary

The epizootiological situation in the Republic of Serbia during 2025-2026 was complex but
remained under control of the veterinary authorities, with the presence of African swine fever
(ASF), bluetongue (BT), limited outbreaks of sheep and goat pox, and sporadic cases of avian
influenza in wild birds. During 2025, ASF in domestic pigs was confirmed in 231 holdings in 16
municipalities and nine districts, without occurrence on large commercial farms. In wild boars,
344 cases were confirmed in nine districts. In 2026, up to 4 May 2026, ASF in domestic pigs was
confirmed in 27 holdings located in 10 municipalities and six districts (Bor, Kolubara, City of
Belgrade, Magva, Sumadija and Pomoravlje districts). The last case was confirmed on 30 April
2026 in Ogladenovac village, Valjevo municipality. In affected holdings, 60 pigs died and 465
animals were culled. ASF is currently active in three districts and three municipalities. In wild
boars, 335 ASF cases were confirmed in five districts during 2026. Bluetongue was confirmed
during 2025 in 137 holdings across 11 districts, with serotype 8 predominating, followed by
stabilization of the epidemiological situation. Sheep and goat pox was confirmed in September
2025 in Raska municipality and successfully eradicated; the disease was officially closed in the
ADIS (Animal Disease Information System) and WAHIS (World Animal Health Information
System) systems. Foot-and-mouth disease was not recorded, and the country maintained its free
status. Rabies was not detected, while spring and autumn oral rabies vaccination campaigns were
successfully implemented. Five outbreaks of avian influenza in wild birds were confirmed and
subsequently resolved.

Keywords: epizootiological situation, African swine fever, bluetongue, avian influenza.

Scientific Meeting. Proceedings, 2026.
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MN3A30BU CJEBEPHE MAKEJIOHMUJE Y BE3U CA 3JPABJBEM ) KUBOTUIHA HA
BAJIKAHCKOM INOJYOCTPBY

Maprtun Jomeckun!", Mapuna Beanukosckal, I'pera Hukososeka!

1" Arennuja 3a xpany u Betepunapctso Pery6iuke CjeBepne Makenonuje, Ckombe, CjeBepHa
Makenonuja
“mjosheski@fva.gov.mk

Caikerak

Enmpemuornonika cuTyanuja y Be3u ca 3JpaBibeM KUBOTHAa Yy CeBepHOj] MakeIoHHjH ofpakaBa
mpe TpeHaoBe npumHjeheHe Ha ballkaHCKOM MOJXyOCTpBY, IJje NMPEeKOTpaHHuYHEe OO0JecTH
JKUBOTHE,A M JIaJbe MPEJCTaB/bajy 3HAuYajHE BETEPUHAPCKE, CKOHOMCKE M jaBHO3JPABCTBEHE
podaeme. Y 0BOM pajly ce MpuKazyje yrnopeaHa enuIeMHOIIONIKA CUTyallhja 3apa3Hux 00JIeCTH
xHUBOTHIbA y CjeBepHO] MakeloOHUjU U CyCjeIHUM OalIkaHCKUM Jip)kaBama. YIpkoc rnocrojehum
enieMckuM Oonectuma 'y CjeBepHoj Makenonuju, monyT Opyueno3e u TyOepKysio3e Koj
npekrMBapa, HOBE MPEKOrpaHuyuHe OosiecTr monyT appuuke cBumcke kKyre (ASF) kon nomahux u
JIMBJBUX CBHIbA, OOTHIba oBana 1 ko3a (SPGP), kyre npexxusapa (PPR), cniunaske u mama (FMD)
1 nH(EKIMje BUPYCOM IUIaBOT je3uKa MPEACTaBibajy HOBE N3a30Be 3a 3eMJby. HeaBHe enmniemuje
PPR y cycjennum 3emibama, yribyuyjyhu Andanujy, ['puxy, byrapcky, Typcky u nenose ucrouse
Espore, emunemuje SPGP npujassene y I'puxoj, Cpouju, byrapckoj, Pymynuju u CjeBepHoj
Maxenonuju Tokom 2025-2026. ronune 1 nojasa FMD ceporuna SAT1 y ucrounom Meaurepany
(Kumap u Jle3z6oc, ['puka) Tokom 2025-2026. roguHe 3Ha4ajHO Cy NPOMHJCHWIN PErMOHAIHU
€IMEeMHUOJIOIIKY Iej3aX. KoMnapaTuBHa enuIeMUoJIOIIKa aHaIu3a [oJjaTaka OTKPHUBA J1a 3eMJbe
bankana nujene 3ajeHHYKE W3a30BE MOBE3aHE Ca OTPAHUYCHUM BETEPUHAPCKHM pPECypcuMma,
HEyjeTHAYeHOM MOKPUBEHOINY BaKIIMHALK]OM U MoTenkohaMa y XapMOHH30Bamky CTpaTertja 3a
KOHTpOITy 00JecTH. BeTeprHapcke BIacTH Cy cTora ojadajie akTHBHOCTH HaJ30pa, IPHIPABHOCTH
W TUIaHWpamba 3a HenpeaBuheHe cuTyanuje. Jadamke pEerHOHATIHE capajmbe, M000JbIIake
KananuTera JIabopaTopHjcKe IHjarHOCTHKE M CIPOBOhEHE WHTErpHCaHOr IpHCTyNa ,,JeaHo
30paBibe” Cy HEONXOOHHM 3a e(pUKacHy IPEeBeHLHjy, pPaHO OTKPHUBambe U KOHTPOIY
MIPEKOrPaHUYHUX O0JNECTH KHUBOTHIbA. KOHTHHYHpaHO mpaheme 1 KOOpJUHUCAHE TPEKOTPaHUYHE
WHTEPBEHIIMjE OCTajy KJbYYHE 3a 3allTHTy 3/paBjba JKUBOTHHbA, 0€30jeHOCT XpaHe W
HOJBOIIPUBPEAHY OpkUBOCT mupoM CjeBepHe MakenoHuje 1 bankaHckor mosyocTpsa.
Kibyune pujeun: npekorpanndyHe OOJIECTH, IOHOBHO TIOjaBJbHBAbE CIMHICMHja, OOJECTH
bamkanckor nosryocTpaa.

Hayunu ckyn. 36opuuk pagosa, 2026.
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CHALLENGES OF NORTH MACEDONIA REGARDING ANIMAL HEALTH
SITUATION IN THE BALKAN PENINSULA
Martin Josheski'”, Marina Velichkovska!, Greta Nikolovska!
"Food and Veterinary Agency, Skopje, Republic of North Macedonia
“mjosheski@fva.gov.mk
Summary

The epidemiological situation regarding animal health in North Macedonia reflects the broader
trends observed across the Balkan Peninsula, where transboundary animal diseases continue to
represent significant veterinary, economic, and public health concerns. This abstract examines the
comparative epidemiological situation of infectious animal diseases in North Macedonia and
neighboring Balkan countries. Despite ongoing endemic diseases in North Macedonia, like
brucellosis and tuberculosis in ruminants, new transboundary disease such African swine fever
(ASF) in domestic pigs and wild boar population, Sheep pox and Goat pox (SPGP), Peste de pestis
ruminants (PPR), Foot and Mouth disease (FMD) and blue tongue virus infection are the new
challenges of the country. The recent outbreaks of PPR in neighboring countries, including
Albania, Greece, Bulgaria, Tiirkiye, and parts of Eastern Europe, SPGP outbreaks reported in
Greece, Serbia, Bulgaria, Romania, and North Macedonia during 2025-2026 and emergence of
FMD serotype SAT1 in the eastern Mediterranean (Cyprus and Lesvos, Greece) during 2025-2026
significantly altered the regional epidemiological landscape. Comparative epidemiological
analysis of the data reveals that Balkan countries share common challenges associated with limited
veterinary resources, uneven vaccination coverage, and difficulties in harmonizing disease control
strategies. Veterinary authorities have therefore strengthened surveillance, preparedness, and
contingency planning activities. Strengthening regional cooperation, improving laboratory
diagnostic capacity and implementing integrated ,,One Health* approaches are essential for
effective prevention, early detection, and control of transboundary animal diseases. Continuous
monitoring and coordinated cross-border interventions remain critical for protecting animal health,
food security, and agricultural sustainability throughout North Macedonia and the Balkan
Peninsula.

Keywords: transboundary diseases, re-emerging outbreaks, Balkan Peninsula diseases.

Scientific Meeting. Proceedings, 2026.
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ANALIZA UTICAJA PROPISA O ZARAZNIM BOLESTIMA ZIVOTINJA NA
DEFINISANJE EPIZOOTIOLOSKOG STATUSA BOSNE I HERCEGOVINE ZA 2025.
GODINU

Sajma Huremovié¢!'", Kenan Muratovi¢?, Selma Kuni¢!

!Javna ustanova Veterinarski zavod Tuzlanskog kantona, Tuzla, Bosna i Hercegovina
Federalno ministarstvo poljoprivrede, vodoprivrede i Sumarstva, Sarajevo, Bosna i Hercegovina
*sajma.huremovic@vetzavodtk.ba

Sazetak

Ovaj rad istrazuje uticaj propisa o zaraznim bolestima zivotinja u Bosni i Hercegovini (BiH) na
efikasnost prikupljanja i prikazivanja podataka i definisanje epizootioloskog statusa po pitanju
zaraznih bolesti. Istrazivanje je zasnovano na retrospektivnoj analizi sluzbenih laboratorijskih
izvjestaja i uporedivanju propisa o zaraznim bolestima zivotinja na nivou entiteta tokom 2025.
godine. Fokus je na razlikama u nacinu izvjeStavanja izmedu dva entiteta, Federacije Bosne i
Hercegovine (FBiH) i Republike Srpske (RS), a uzete su u obzir zarazne bolesti koje su se
pojavljivale u oba entiteta. Najucestalije zarazne bolesti su bruceloza, africka kuga svinja,
trihineloza i Q-groznica, a pored njih pojavljuju se bolest plavog jezika, salmoneloza i americka
kuga pcelinjeg legla. Analiza ukazuje da specifi¢ni propisi, poput Odluke o zaraznim bolestima
zivotinja (Sluzbeni glasnik BiH 44/03) u FBiH i Pravilnika o nac¢inu obavjeStavanja o sumnji ili
nalazu zarazne bolesti zivotinja, na¢inu i postupku prijave i odjave zarazne bolesti zivotinja
(Sluzbeni glasnik RS 6/09) u RS, direktno uti¢u na strukturu podataka koji se koriste za statisticku
obradu i konacan statisticki prikaz. Pristup u FBiH prvenstveno je usmjeren na monitoring,
laboratorijsku dijagnostiku i preciznu prevalencu kroz prikaz pojedinacnih slucajeva zaraze, dok
pristup u RS, kroz prikaz broja zarista, pruza precizniji uvid u dinamiku $irenja bolesti i precizniju
epizootiolosku situaciju. Istrazivanje ukazuje na visoku ucestalost pojave zaraznih bolesti u
centrima intenzivne stoCarske proizvodnje u FBiH, dok je u RS prisutna veéa geografska disperziju
u skladu s tipom stocarske proizvodnje. Uzimajuci u obzir razlicite pristupe i rezultate istrazivanja,
zakljucuje se da postoji opravdano pitanje da li postoje razlike u prikazivanju, s jedne strane broja
zarazenih jedinki i, s druge strane, broja evidentiranih zarista, da li su one znacajne i da li i kako
oni uticu na definisanje epizootioloskog statusa. Ovo ukazuje na potrebu preispitivanja i
harmonizacije propisa, odnosno uspostavljanja nacina ekvivalencije podataka dobijenih pra¢enjem
zaraznih bolesti, kako bi se, na cijelom prostoru BiH, sa sigurno$¢u mogao definisati
epizootioloski status po pitanju zaraznih bolesti.

Kljuéne rijeci: zarazne bolesti, epizootiologija, propisi, Bosna i Hercegovina.
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ANALYSIS OF THE IMPACT OF REGULATIONS ON INFECTIOUS ANIMAL
DISEASES ON DEFINING THE EPIZOOTIOLOGICAL STATUS OF BOSNIA AND
HERZEGOVINA FOR THE YEAR 2025

Sajma Huremovié¢!'", Kenan Muratovi¢?, Selma Kuni¢!

"Public Institution Veterinary Institute of Tuzla Canton, Tuzla, Bosnia and Herzegovina
’Federal Ministry of Agriculture, Water Management and Forestry, Sarajevo, Bosnia and Herzegovina
*sajma.huremovic@vetzavodtk.ba

Summary

This paper investigates the impact of regulations on infectious animal diseases in Bosnia and
Herzegovina (B&H) on the efficiency of data collection and presentation and defining the
epizootiology status regarding infectious diseases. The research is based on a retrospective analysis
of official laboratory reports and a comparison of regulations on infectious animal diseases at the
entity level during the year 2025. The focus is on the differences in reporting methods between the
two entities, the Federation of Bosnia and Herzegovina (FB&H) and the Republic of Srpska (RS),
and infectious diseases that appeared in both entities were considered. The most common
infectious diseases are brucellosis, African swine fever, trichinellosis and Q-fever, with
bluetongue, salmonellosis and American bee brood plague appearing next to them. The analysis
indicates that specific regulations, such as the Decision on infectious animal diseases (Official
Gazette of B&H 44/03) in the FB&H and the Rulebook on the method of notification of suspicion
or finding of an infectious disease in animals, the method and procedure of reporting and de-
registration of an infectious animal disease (Official Gazette of the RS 6/09) in the RS, directly
affect the structure of data used for statistical processing and final statistical presentation. The
approach in the FB&H is primarily focused on monitoring, laboratory diagnostics and precise
prevalence through the presentation of individual cases of infection, while the approach in the RS,
through the presentation of the number of foci, provides a more precise insight into the dynamics
of the spread of the disease and a more precise epizootic situation. The research indicates a high
incidence of infectious diseases in the centers of intensive livestock production in FB&H, while in
the RS there is a greater geographical dispersion in accordance with the type of livestock
production. Taking into account different approaches and research results, it is concluded that there
is a justified question as to whether there are differences in the presentation, on the one hand, of
the number of infected individuals and, on the other hand, of the number of recorded foci, whether
they are significant and whether and how they affect the definition of epizootic status. This points
to the need to review and harmonize regulations, that is, to establish a method of equivalence of
data obtained by monitoring infectious diseases, so that the epizootiological status of infectious
diseases can be defined with certainty throughout B&H.

Keywords: infectious diseases, epizootiology, regulations, Bosnia and Herzegovina.

Scientific Meeting. Proceedings, 2026.
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CEPOITPEBAJIEHIINJA JIEIITOCIIUPO3E KO/l KOBbA Y BOJBOJINHU
Mutomn Jlazouh!, Capa Casuh?, Byk Bpauap!, Muxajiuo Epaesban!, Anexcanaap
Morkomak!™
"Vuugepsurer y Hoom Cany, [lossonpuspennan dpaxynrer, Hosu Can, Cpouja
’Hayunu UHCTHTYT 3a BeTepuHapcTso ,,Hosu Can, Hosu Can, Cpbuja
*aleksandar.potkonjak@polj.uns.ac.rs

Caikerak

JlenTocnupo3a ce cMarpa 3aHEMapeHOM 300HO30M Yy 3eMJbaMa ca HHCKHM IpUXoauMa 300r
OrpaHMYCHOI' CHCTeMa Hal30opa M HecneUn(pHYHUX KIMHHYKHX cuUMIToMa. Komu ce cmarpajy
PETKHUM U Mame 3HAa4YajHUM HM3BOPOM JICNITOCIIMpA, ald HelaBHe nyOnukanuje u3 JlatuHcke
AMepHKe Cyrepuily 1a Ou BUXOBa yJOora y OIpiKaBamby M LIMPEbY JENTOCIHpa MOIjia UMaTH
Behu 3Hauaj. Y EBponmum u CeBepHo] AMEpHIM CaOIIITaBajy C€ BUCOKE BPEAHOCTU
cepolpeBalieHLIMje JICITOCIMPO3e KOJA KOHa, Ka0 M 4YecTa H3JI0KEHOCT OBHMX JKUBOTHHHA
JIENTOCIMPaMa Cca PETKUM Clly4YajeBUMa KIHMHUYKA MaHH(ECTHOr 000sbera. Y IMPEeTXO0HO]
cTyauju, Ha noapy4jy Bojsoaune (2009-2018. ronnna), ceponpeBalieHIMja KO KOba je N3HOCHIIA
1,59%, nok je Ha GeorpaackoM eMU300THOIOMKOM Toapydjy (1998-2008. roanna) ykyman 6poj
CEpOIIO3UTUBHUX jeIMHKH U3HOCHO 107 otHOCHO 6,29%. ¥V by yTBphHBama cepolpeBalICHIIN]je
JICIITOCIIUPO3€ KO/ Komwa y BojBommuu, 2023. roaune crpoBelieHa je crynuja npeceka. KpHu
cepymu 61 koma mnpuKymJbeHH cy Ha cieaehum reorpadckum nokanuteruma: KereOuja,
Cyb6otuna, XajaykoBo, bukoBo, Byphun, Uanrasup, Kamunxa, @exernh u Cor. [IpumeHom
MHKPOCKOIICKOT arylyTHHALMOHOI TecTa, IpeMa cMepHuLiaMa CBeTcKe OpraHu3anyje 3a 31paBibe
xuBotumba (WOAH), peructpoBana cy /Ba CEpONO3WTHBHA KOHA, TaKo Jaa yTBpheHa
ceporpeBalieHII]ja JISNTOCIINPOo3e Ko Koma y Bojsoanuu m3nocu 3,28%. Y 06a kpBHA cepyma
yTBpl)eH je TpaHWYHH THUTap aHTHIENTOCTIMPO3HUX aHTHTena ox 1:100, a komum cy Ownm
CEepPOPCaKTHUBHU Ha CEpOTHIOBe Leptospira icterohaemorrhagiae n Leptospira grippotyphosa.
Kom ceponozutuBan Ha Leptospira icterohaemorrhagiae 6no je kactpar, ctapoctu 17 TonuHa,
pace HOHUYC ca JokaiuTeTra COT, IOK je KO CEpOINO3UTHBAH Ha Leptospira grippotyphosa 6uo
YKEHCKOT I10J1a, crapoctu 12 rojuna, pace unuianep ca jokainurera Kenebuja. O6a koma cy Onna
KJIMHUYKH 3/IpaBa [IPU Y30pKOBamY IyHE BEHCKE KPBH, paHU]je HUCY 0OJOBAIH OJ JIEITOCIIMPO3E,
HUTH cy Omnn BakuuHucanu. C 003MpPOM Ha HaBEICHE PE3yJTaTe, HajBEPOBATHHjE C€ PaH O
MIPUCYTHUM pEe3UAyTHUM aHTHTennMa. Kako je penatuBHO Maiu O6poj y3opaka o0yxBaheH 0BUM
HCTPaXUBAKHEM, HCOIMXOIHA Cy Jajha WCIHTHBama Koja OuM ykipyumia Behwm Opoj y3opaxa,
TECTUpaE MAPHUX CepyMa H TUPEKTHE METOIE IUjarHOCTUKE, KaKo O ce CTeKJIa IUpa U jacHHja
CJIMKA O eMH300THOJIONIKO] CHTYAIHj! JISIITOCIIMPO3¢ KO KOmba y BojBoauHu.

Kibyune peun: Leptospira spp., cepolipeBalicHIInja, KOwH, BojBoanHa.
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SEROPREVALENCE OF LEPTOSPIROSIS IN HORSES IN VOJVODINA

Milo§ Lazovi¢!, Sara Savié?, Vuk Vraéar!, Mihajlo Erdeljan', Aleksandar Potkonjak'

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
*aleksandar.potkonjak@polj.uns.ac.rs

Summary

Leptospirosis is considered a neglected zoonosis in low-income countries due to limited
surveillance systems and the non-specific clinical symptoms. Horses are generally regarded as a
rare and minor source of Leptospira spp. However, recent publications from Latin America suggest
that their role in the maintenance and transmission of the pathogen may be more significant than
previously thought. High seroprevalence of leptospirosis in horses has been reported in Europe
and North America, along with frequent exposure to Leptospira spp. but rare cases of clinically
manifest disease. In a previous study conducted in the Vojvodina region (2009-2018), the
seroprevalence in horses was 1.59%, while the total number of seropositive horse was 107 in the
Belgrade epizootiological area (1998-2008), corresponding to a prevalence rate of 6.29%. To
determine the seroprevalence of leptospirosis in horses in Vojvodina, we conducted a cross-
sectional study in 2023. Blood serum samples from 61 horses were collected from the following
locations: Kelebija, Subotica, Hajdukovo, Bikovo, Purdin, Cantavir, Kanjiza, Feketi¢, and Sot.
Using the microscopic agglutination test in accordance with the World Organisation for Animal
Health (WOAH) guidelines, two horses tested seropositive, resulting in a seroprevalence of 3.28%.
In both samples, a threshold antibody titer of 1:100 was detected. The horses were seroreactive to
the serovars Leptospira icterohaemorrhagiae and Leptospira grippotyphosa. The horse
seropositive for Leptospira icterohaemorrhagiae was a 17-year-old Nonius gelding from Sot,
while the horse seropositive for Leptospira grippotyphosa was a 12-year-old Lipizzaner mare from
Kelebija. Both animals were clinically healthy at the time of blood sampling, had no history of
leptospirosis, and had not been vaccinated. Therefore, it is most likely that the detected antibodies
represent residual exposure. Given the relatively small sample size, further studies including a
larger number of animals, paired serum samples, and direct diagnostic methods are needed to
provide a more comprehensive understanding of the epizootiological situation of leptospirosis in
horses in Vojvodina.

Keywords: Leptospira spp., seroprevalence, horses, Vojvodina.
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PRIMJENA INDIREKTNOG IMUNOFLUORESCENTNOG TESTA U OTKRIVANJU
INFEKCIJA PASA I1ZAZVANIH SA LEPTOSPIRA SPP.

Jelena Mari¢!'*, Marija Stojiljkovi¢?, Sonja Obrenovié?

!Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i
Hercegovina
2Veterinarski specijalisti¢ki institut ,,Nis*, Ni, Srbija
3 Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
“jelena.maric@virs-vb.com

Sazetak

Leptospiroza predstavlja globalno rasprostranjenu infektivnu bolest ljudi i zivotinja od znacaja za
javno zdravlje, s narocito izrazenim epidemioloskim znacajem u zemljama u razvoju. S obzirom
na znacaj pasa kao kompetentnih domacina leptospira i njihovu ulogu u epidemiologiji
leptospiroze, serolosko ispitivanje ove vrste predstavlja koristan metod za procjenu geografske
distribucije patogenih serovarijeteta Leptospira spp., kao 1 za identifikaciju zariSta od
potencijalnog znacaja za javno zdravlje. Mikroskopski aglutinacioni test (MAT) predstavlja
referentnu serolosku metodu za potvrdu infekcije. lako se smatra zlatnim standardom, MAT ima
odredena metodoloska 1 tehniCka ogranienja, Sto ukazuje na potrebu za razvijanjem
komparativnih seroloskih metoda, naroCito u laboratorijama sa ograni¢enim resursima. Cilj ove
studije bio je da se utvrdi osjetljivost, specificnost 1 grani¢na vrijednost (cut off) za in-house
indirektni imunofluorescentni test (IIFA), u cilju detekcije anti-leptospiralnih IgG pasa. Cilj je bio
i da se utvrdi prevalencija infekcije sa Leptospira spp. kod asimptomatskih pasa primjenom IIFA
i MAT. U ovoj studiji ukupno je ispitano 120 uzoraka seruma pasa sa podrucja Banje Luke i Sire
okoline. Primjenom MAT specificna antitijela detektovana su u 20,83% (25/120) uzoraka (cut off
>1:100), a IIFA u 17.50% (21/120) uzoraka (cut off >1:40). U odnosu na MAT, senzitivnost IIFA
iznosila je 76%, a specificnost 97.89%. Primjenom kappa testa utvrden je znacajan stepen
podudarnosti izmedu ova dva testa (k = 0,78). In-house IgG IIFA pokazao se osjetljivim i visoko
specificnim i moze biti pogodan za upotrebu za serolosku dijagnozu leptospiroze, kao i u
epidemioloskim ispitivanjima infekcija izazvanih sa Leptospira spp.

Kljucéne rijeci: leptospiroza, psi, MAT, IIFA.
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APPLICATION OF THE INDIRECT IMMUNOFLUORESCENCE TEST IN THE
DETECTION OF INFECTIONS IN DOGS CAUSED BY LEPTOSPIRA SPP.

Jelena Mari¢!'*, Marija Stojiljkovi¢?, Sonja Obrenovié?

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
2Veterinary Specialist Institute ,,Ni§*, Ni§, Serbia
3University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“jelena.maric@virs-vb.com

Summary

Leptospirosis is a globally widespread infectious disease affecting humans and animals, with
significant public health importance, particularly in developing countries. Given the importance
of dogs as competent hosts of Leptospira spp. and their role in the epidemiology of leptospirosis,
serological testing in this species represents a useful tool for assessing the geographical distribution
of pathogenic Leptospira serovars, as well as for identifying potential public health risk areas. The
microscopic agglutination test (MAT) is the reference serological method for confirming infection.
Although considered the gold standard, MAT has certain methodological and technical limitations,
indicating the need for the development of comparative serological methods, especially in
resource-limited laboratories. The aim of this study was to determine the sensitivity, specificity,
and cut-off value for an in-house indirect immunofluorescence assay (IIFA) for the detection of
anti-leptospiral IgG antibodies in dogs. Additionally, the study aimed to determine the prevalence
of Leptospira spp. infection in asymptomatic dogs using IIFA and MAT. A total of 120 canine
serum samples from the Banja Luka region and its wider surroundings were analyzed. Using MAT,
specific antibodies were detected in 20.83% (25/120) of samples (cut-off >1:100), while IIFA
detected antibodies in 17.50% (21/120) of samples (cut-off >1:40). Compared to MAT, the
sensitivity of IIFA was 76%, and specificity was 97.89%. A substantial level of agreement between
the two tests was observed using the kappa statistic (kx = 0.78). The in-house IgG IIFA
demonstrated good sensitivity and high specificity and may be suitable for use in the serological
diagnosis of leptospirosis, as well as in epidemiological investigations of infections caused by
Leptospira spp.

Keywords: leptospirosis, dogs, MAT, IIFA.
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DETEKCIJA ZOONOTSKIH PATOGENA PCR METODOM U TONZILAMA DJECE I
KUCNIH LJUBIMACA

Ljiljana Bozi¢'", Dragan Kasagi¢?, Ivona Subi¢?, Srdan Gligori¢?, Dalibor Vranjes'=, Bojan
Goli¢?

"Univerzitet u Banjoj Luci, Medicinski fakultet, Banja Luka, Bosna i Hercegovina
2Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i
Hercegovina
3Univerzitetsko-klini¢ki centar Republike Srpske, Banja Luka, Bosna i Hercegovina
*ljiljana.bozic@med.unibl.org

Sazetak

Zoonoze uzrokovane bakterijama, virusima, parazitima i gljivicama prenose se ugrizima zivotinja
s visokim rizikom infekcije. Podaci o ucestalosti bakterijskih zoonotskih patogena kod djece i
kuénih ljubimaca u Bosni i Hercegovini su ograniceni. Ovo istrazivanje je uporedilo prisustvo
bakterija u tonzilama djece i kuénih ljubimaca (pasa i macaka). Analizirano je 30 svjezih tkiva
tonzila (do 25 mg tkiva) odstranjenih kod djece sa hroni¢nim upalom krajnika lijecenih na
Univerzitetsko-klinickom centru Republike Srpske. Paralelno, deset svjezih tkiva tonzila (do 25
mg tkiva) skupljeno je od kuénih ljubimaca (devet pasa i jedna macka) koji su su u laboratoriju
dostavljeni zbog obdukcije. Ekstrakcija bakterijske DNK izvrsena je iz svih uzoraka upotrebom
IndiSpin Pathogen Kit. Klasic(nom PCR metodom amplifikovani su geni: nuc gen za
Staphylococcus intermedius, nuc gen za Staphylococcus aureus, KMTI gen za Pasteurella sp.,
sodA gen za Streptococcus equi subsp. zooepidemicus i fla gen za Bordetella sp. PCR produkti
vizuelizovani su elektroforezom na 2% agaroznom gelu. Staphylococcus intermedius je
detektovan u humanim i animalnim tkivima, sa ve¢om ucestalosti kod kué¢nih ljubimaca (p<0,05).
Staphylococcus aureus (nuc gen) identifikovan je samo u jednom humanom uzorku, bez pozitivnih
nalaza kod ku¢nih ljubimaca. Stopa detekcije Pasteurella gena nije pokazala znacajnu razliku
izmedu humanih i zivotinjskih tkiva (p>0,05). Streptococcus equi subsp. zooepidemicus je bio
Cesce detektovan u animalnim tkivima sa znac¢ajnom razlikom u odnosu na humana tkiva (p<0,05).
Detekcija Bordetella bila je znacajno ¢es¢a u zivotinjskim tonzilama nego u tkivima tonzila djece
(p<0,05). Utvrdena je niska ucestalost bakterijskih zoonotskih patogena u humanim i animalnim
tkivima tonzila u ovom istrazivanju.

Kljucéne rijeci: bakterije, PCR, ku¢ni ljubimci.

Hayunu ckyn. 36opuuk pagosa, 2026.
19



31% Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina)

I-10
PCR DETECTION OF ZOONOTIC PATHOGENS IN CHILD AND PET TONSILS

Ljiljana Bozi¢'", Dragan Kasagié¢?, Ivona Subi¢?, Srdan Gligori¢?, Dalibor Vranjes'3, Bojan
Goli¢?

"University of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and Herzegovina
Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
3University Clinical Center of the Republic of Srpska, Banja Luka, Bosnia and Herzegovina
*ljiljana.bozic@med.unibl.org

Summary

Zoonoses caused by pathogens such as bacteria, viruses, parasites, and fungi are transmitted
through animal bites with a high risk of infection. Limited data exist on the prevalence of zoonotic
bacterial pathogens in tonsil tissue in Bosnia and Herzegovina. This research compared the
presence of zoonotic bacteria in tonsils of children and pets (dogs and cats). Tonsil tissue samples
were obtained from two distinct sources for this analysis. Thirty fresh tonsil specimens were
collected immediately following tonsillectomy procedures performed on children diagnosed with
chronic tonsillitis at the University Clinical Center in the Republic of Srpska. In parallel, 10 fresh
tonsil tissue samples were gathered from nine dogs and one cats that had been submitted for
postmortem examination at the Veterinary Institute "Dr. Vaso Butozan". Bacterial DNA extraction
was performed from all samples using the IndiSpin Pathogen Kit. Conventional PCR targeted
specific genes associated with zoonotic pathogens: the nuc gene for Staphylococcus intermedius,
the nuc gene for Staphylococcus aureus, the KMTI gene for Pasteurella sp., sodA gene for
Streptococcus equi subsp. zooepidemicus and the fla gene of Bordetella sp. The amplified PCR
products are visualized by electrophoresis on a 2% agarose gel. Both human and animal samples
tested positive for Staphylococcus intermedius, with higher prevalence in pets (p<0.05).
Staphylococcus aureus (nuc gene) was identified solely in a single human isolate, with no positives
among animal tonsils. Pasteurella gene detection rates showed no significant difference between
human and animal tonsillar tissues (p>0.05). A significant difference in Streptococcus equi subsp.
zooepidemicus prevalence was found between pediatric and pet tonsils (p<0.05). Bordetella
detection was significantly more frequent in animal than human tonsil samples (p<0.05). oonotic
bacterial pathogens exhibited low prevalence between human and animal tonsillar samples in this
study.

Keywords: bacteria, PCR, pets.

Scientific Meeting. Proceedings, 2026.
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IIpenaBame 10 MO3MUBY

PE3YJITATHU HAJI30OPA A®PUYKE KYI'E CBUbA Y PEINTYBJINIA CPIICKOJ
(BOCHA 1 XEPLHET'OBHUHA) ¥ 2025. TOAUHHA

Hparan Kacaruh', JIparan Kuexesuh!, Jeiena Mapuh!, Usona Cy6uh', F'opan Bacuauh!

!JapHa ycranosa Berepunapcku nncturyt Peny6nuke Cpricke ,,JIp Baco Byrosan®, bama Jlyka, BocHa u
XepueropuHa
“dragan kasagic@virs-vb.com

Cakerak

Adpuuka kyra ceuma (AKC) npejcraBiba 3apa3Ho BUPYCHO 000JbeHe JoOMahuX U TUBJBHX CBUEHA
CBUX Yy3pacTa, H3a3uBa BeJHMKE EKOHOMCKE T'yOHTKE Yy CBUIAPCKO] IMPOU3BOMKBHM alld Uy
crouyapctBy reHepanHo. AKC ce mojaBuna y HameMm okpyxemy asrycra 2019. roaune, kana je
notBphena y Penyonuiu Cpbuju, a y PenyOuuiu Xpatckoj je noTBpheHa kox jomahux cBuma
26. jyna 2023. rogune. Y Pemy6mmumu Cprickoj, y nepuoay 22.06-31.12.2023. ronure, 60mect je
KoHcTaToBaHa y 24 ommrtuHe Ha 1.166 ¢dapMm Ha KojuMa je HEMIKOJJBMBO yHHIITeHO 48.325
CBUBA. Y TpocjeKy je Omna 41 cBuma o 3apaxenoj papmu. O taga umamo nojaBy AKC cBake
rogune y PenyGnuim Cprickoj, Kako KoJ JoMahux Tako W KOJI JUBJbUX CBUEbA. Y 2024. ronuHu
owno je 58 »xapumra ca 69 no3utuBHuX y3opaka Ha AKC y 13 ommtuHa u rpamoa. On
MO3UTHUBHUX y30paka 51 je moTuiiao oj] TUBJBUX CBUbA, a 18 o1 qomahux cBuma. ¥ 2025. ronuau
y Peny6mumu Cprickoj je TokoM Haazopa ypaheno 5.195 ananmza METOIOM peakiuje JiaH4aHe
nonumepase y peaaaom BpemeHy (Real Time PCR) kox 2.805 momahux n 2.390 nuBjpuX CBUbA.
VY3o0puu cy Omi IyHa KpB ¥ Oprasu (cie3nHa, TuMpHA YBOpoBH). [103UTHBHUX pe3ynTaTa je Ouio
ko 90 y3opaka y 13 onmuruHa u rpagosa. O ykynHor Opoja mo3uTHBHUX y30paka, 13 y3opaka je
o muBJbUX cBumba (13 skapumira), a 77 ox momahux ceuma (33 sxapuira). Takohe, meromom
ELISA na npucyctBo antutujena ypahene cy ykynao 684 ananuse, 0€3 NO3UTUBHUX y30paKa.
Kibyune pwujeun: adpuuka kyra csuma, PCR, ELISA, Penybmuka Cprcka, bocHa u
Xepuerosusa.
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RESULTS OF AFRICAN SWINE FEVER SURVEILLANCE IN REPUBLIC OF
SRPSKA (BOSNIA AND HERZEGOVINA) IN 2025

Dragan Kasagi¢!'", Dragan KneZevi¢!, Jelena Mari¢!, Ivona Subié¢!, Goran Vasili¢!

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
“dragan kasagic@virs-vb.com

Summary

African swine fever (ASF) is a contagious viral disease of domestic and wild pigs of all ages,
causing major economic losses in pig production and livestock farming in general. ASF appeared
in the surrounding region in August 2019 when it was confirmed in the Republic of Srpska, and in
the Republic of Croatia it was confirmed in domestic pigs on June 26, 2023. In the Republic of
Srpska, from June 22 to December 31, 2023, the disease was detected in 24 municipalities on 1,166
farms, where 48,325 pigs were culled. On average, there were 41 pigs per infected farm. Since
then, we have had an outbreak of ASF every year in the Republic of Srpska, in domestic and wild
pigs. In 2024, we had 58 outbreaks with 69 positive samples for ASF in 13 municipalities. Of the
positive samples, 51 came from wild boars and 18 from domestic pigs. In 2025, during surveillance
in the Republic of Srpska, 5,195 analyses were performed using the Real Time PCR method, in
2,805 domestic and 2,390 wild boars. The samples were whole blood and organs (spleen, lymph
nodes). There were 90 positive samples in 13 municipalities and cities. Of the total number of
positive samples, 13 samples were from wild boars (13 outbreaks), and 77 from domestic pigs (33
outbreaks). Also, a total of 684 analyses were performed using the ELISA method for the presence
of antibodies, and there were no positive samples.

Keywords: African swine fever, PCR, ELISA, Republic of Srpska, Bosnia and Herzegovina.

Scientific Meeting. Proceedings, 2026.
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CAJIMOHEJIO3A Y ITIPON3BO AU BPOJJIEPA Y CPBUJU: K/bYUHHU ®AKTOPU
KOJA YTUYY HA IbEHY IIOJABY

Bojana Baarojesuh!'”, Aunamapua I'angu Bykomanosuh!, Usana JaBugos!, Cunnma
®aparyna?

"Vuugepsurer y Hosom Cany, [Tommonpuspenuu daxynrer, Hosu Can, CpOuja
>Vuusepsuret y 3arpeby, Berepunapcku dakynter, 3arped, Xpsarcka
*vetabv@gmail.com

Caikerak

CanMoHeIo3a NpejcTaBiba jeJaH OJ Haj3HAYajHHUjUX 3IPAaBCTBEHUX MpolieMa y >KUBHHAPCKO]
NPOM3BOAKBM M BaXKaH 300HO3HU PHU3UK, C O003MpOM Ha MOryhHOCT HpeHoca IyTeM
KOHTAaMHHHPAHUX MPOM3BOJA O[] )KUBUHE. Y MHTEH3UBHHUM CHCTEMHMa IIPOM3BOAE Opojiepa,
KOHTpOJIa OBOI' IATOreHAa IpeJcTaB/ba CTAJAH H3a30B 3a BETEpUHApCKy mpakcy. Llub osor
HCTpaXkMBama OHO je Jia ce MpoleH! pucycTBo Salmonella spp. na papmama 6pojnepa y Cpouju
U Ja ce MICHTHU(HUKY]Y KIbydHH (PaKTOPH PHU3HMKA, ca MOCCOHMM OCBPTOM HAa BETEPUHAPCKE M
OMOCHUTYPHOCHE acIieKTe MPOW3BOe. VcTpaxuBame je oOyxBartwio 75 dapmm Opojiepa ca
nojpydja Jyxxnobaukor u Cpemckor okpyra. [loganu cy NpuKyIJbeHH IyTeM YIIUTHUKA, KOjHU je
00yXBaTHO YCIIOBE JpKamba, 3IPaBCTBCHH MEHALIMEHT, MPHUMEHY OHOCHIYPHOCHHX Mepa,
KOHTpOITy IJIoJlapa, XUrHjeHy o0jekaTa U MpUMeHy IPeBEeHTHBHUX Mepa. [IpucycTBo caimMoHene
yTBpheHo je Ha 3HauajHOM Opojy (apmu, MITO yKasyje Ha HEHY IIUPOKY PaclpOCTPAEmEHOCT Y
KOMepIjaliHOj TIPOoU3BObH Opojiepa. Kao dgakropu o/ moceOHOT 3Ha4Yaja U3BOjEHH Cy YCIOBH
OHOCHUTYpHOCTH, OpraHHU3alja IPOU3BOE, XUI'MjeHa 00jekara, HaYMH UCXpaHe, Kao U IpUMeHa
KOHTPOJTHHX Mepa y Clly4ajy TO3WTUBHOT Hanasa. HejocnenHa npuMeHa GHOCHTYPHOCHHX Mepa
W HEJIOCTATaK jacHO Je(hUHUCAHUX MPOTOKOJIAa KOHTPOJIC MOTY 3HAYajHO JONPUHETH O/IPIKABAY
1 mupemy uHeknuje y 3anarnMa. J(oOujeHu pe3ynTtatu ykasyjy Ia BETEpHHApCKH HaA30p,
peoBHA KOHTPOJIA U elyKalija Mpou3Bolaua nMajy KJby4IHy yJIOTY Y CMambeHhy PU3UKA OJ1 IT0jaBe
canmMoHesie. YHanpeheme OHOCHTYpPHOCTM W TpUMEHa WHTETPUCAHUX Mepa KOHTpOJe
MIPE/ICTaBIbajy OCHOBY 3a CMaIbCHhe MPUCYCTBA CATIMOHEINE Y TPOU3BO/bH Opojliepa U 3alITUTY
3[paBiba JbYAN U KUBOTHIHA.

Kibyune peun: canmonenosa, 6pojnepu, OMOCUTYpPHOCT, BETepUHAPCKa IpaKca.
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SALMONELLOSIS IN BROILER PRODUCTION IN SERBIA: KEY FACTORS
INFLUENCING ITS OCCURRENCE

Bojana Blagojevi¢!”, Annamaria Galfi Vukomanovié¢!, Ivana Davidov', Sini§a Faraguna?

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2University of Zagreb, Faculty of Veterinary Medicine, Zagreb, Croatia
“vetabv(@gmail.com

Summary

Salmonellosis represents one of the most important health challenges in poultry production and a
significant zoonotic risk due to the potential transmission through contaminated poultry products.
In intensive broiler production systems, control of this pathogen remains a constant challenge for
veterinary practice. The aim of this study was to assess the presence of Salmonella spp. on broiler
farms in Serbia and to identify key risk factors, with particular emphasis on veterinary and
biosecurity aspects. The study included 75 broiler farms from the South Backa and Srem districts.
Data was collected using a structured questionnaire covering housing conditions, health
management, implementation of biosecurity measures, rodent control, hygiene practices, and
preventive measures. Salmonella was detected on a considerable number of farms, indicating its
widespread presence in commercial broiler production. Key factors identified included the level
of biosecurity, organization of production, hygiene of facilities, feeding practices, and the
implementation of control measures in case of positive findings. Inconsistent application of
biosecurity measures and lack of clearly defined control protocols may significantly contribute to
the persistence and spread of infection within flocks. The results highlight the crucial role of
veterinary supervision, regular monitoring, and farmer education in reducing the risk of
Salmonella occurrence. Improvement of biosecurity and implementation of integrated control
measures are essential for reducing Salmonella presence in broiler production and protecting both
animal and public health.

Keywords: Salmonellosis, broilers, biosecurity, veterinary practice.

Scientific Meeting. Proceedings, 2026.
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DIJAGNOSTICKI MONITORING ZDRAVSTVENOG STATUSA PCELINJIH

ZAJEDNICA U HERCEGOVACKO-NERETVANSKOJ ZUPANIJI/KANTONU

TIJEKOM 2025. GODINE
Lejla Pobri¢-HadZihasanovi¢!”, Luka Laura!
1Javna ustanova ,,Veterinarski zavod HNZ/K*, Mostar, Bosna i Hercegovina
*lejlarm@gmail.com

Sazetak

Zdravstveno stanje pcelinjih zajednica ima kljuénu ulogu u ocuvanju bioloske raznolikosti i
stabilnosti ekosustava, ali i u odrzavanju poljoprivredne proizvodnje putem oprasSivanja. Zbog sve
vecih gubitaka na globalnom nivou, nadzor nad pcelinjim populacijama i njihovim zdravstvenim
statusom predstavlja vazan segment veterinarske i javnozdravstvene prakse. U cilju takvog
nadzora nad najznacajnijim bolestima pcela, tokom 2025. godine proveden je program
dijagnostickih ispitivanja pcelinjih zajednica na podruc¢ju Hercegovacko-neretvanske
zupanije/kantona (HNZ/K), financiran od strane Ministarstva poljoprivrede, Sumarstva i
vodoprivrede HNZ/K. Program je bio usmjeren na otkrivanje i prac¢enje americke gnjiloce
pcelinjeg legla (Paenibacillus larvae), varooze (Varroa spp.) i nozemoze (Nosema spp.). Javna
ustanova ,,Veterinarski zavod HNZ/K* uéestvovao je u programu kroz koordiniranje zaprimanja
uzoraka, laboratorijsku dijagnostiku te izdavanje izvjesca o ispitivanju. Ukupno je analizirano
4.015 uzoraka iz svih epizootiologkih jedinica HNZ/K. Varooza je utvrdena u 378 uzoraka
(9,41%), nozemoza u 24 (0,60%), a americka gnjiloca u 21 uzorku (0,52%). Varooza je Cinila
89,4% svih pozitivnih nalaza, potvrdujuci njezinu dominantnu ulogu u narusavanju zdravstvenog
statusa pcelinjih zajednica. Najvisa prevalencija varooze zabiljezena je u Konjicu (17,24%),
Neumu i Ravnom (13,92%), te Mostaru (10,71%), dok u Prozor—Rami i Jablanici nisu utvrdeni
pozitivni nalazi. Nozemoza je utvrdena sporadi¢no, bez obiljeZja sistemske rasprostranjenosti, dok
je americka gnjilo¢a bila ograni¢ena na Mostar, $to upucuje na potrebu pojacanog nadzora. Uocene
razlike medu opcinama dijelom su povezane s razdobljem uzorkovanja, klimatskim uvjetima i
intenzitetom pcelarske aktivnosti. Provedeni program omoguéio je uvid u zdravstveni status
pcelinjih zajednica, pravovremeno prepoznavanje zarista bolesti, te osnovu za daljnje planiranje
preventivnih i kontrolnih mjera u HNZ/K.

Kljucéne rijeci: pcele, varooza, nozemoza, americka gnjilo¢a, monitoring.
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DIAGNOSTIC MONITORING OF HONEY BEE COLONY HEALTH STATUS IN THE
HERZEGOVINA-NERETVA CANTON DURING 2025

Lejla Pobri¢-HadZihasanovi¢'", Luka Laura!

"Public Institution ,,Veterinary Institute of Herzegovina-Neretva Canton®, Mostar, Bosnia and
Herzegovina
*lejlarm@gmail.com

Summary

The health status of honey bee colonies plays a key role in maintaining biodiversity and ecosystem
stability, as well as in sustaining agricultural production through pollination. Due to increasing
losses on a global level, monitoring bee populations and their health status represents an important
segment of veterinary and public health practice. In order to ensure such surveillance of the most
significant bee diseases, a diagnostic monitoring programme of honey bee colonies was conducted
in 2025 in the Herzegovina-Neretva Canton (HNC), funded by the Ministry of Agriculture,
Forestry and Water Management of HNC. The programme focused on the detection and
monitoring of American foulbrood (Paenibacillus larvae), varroosis (Varroa spp.), and nosemosis
(Nosema spp.). The Public Institution ,,Veterinary Institute of HNC* participated in the
programme through coordination of sample reception, laboratory diagnostics, and reporting of test
results. A total of 4,015 samples from all epizootiological units of HNC were analysed. Varroosis
was detected in 378 samples (9.41%), nosemosis in 24 (0.60%), and American foulbrood in 21
samples (0.52%). Varroosis accounted for 89.4% of all positive findings, confirming its dominant
role in affecting the health status of honey bee colonies. The highest prevalence of varroosis was
recorded in Konjic (17.24%), Neum and Ravno (13.92%), and Mostar (10.71%), while no positive
findings were detected in Prozor—Rama and Jablanica. Nosemosis was detected sporadically,
without evidence of wider distribution, whereas American foulbrood was limited to Mostar,
indicating the need for enhanced surveillance. Observed differences between municipalities were
partly associated with sampling periods, climatic conditions and the intensity of beekeeping
practices. The implemented programme provided insight into the health status of honey bee
colonies, enabled timely identification of disease hotspots and established a basis for further
planning of preventive and control measures in HNC.

Keywords: honey bees, varroosis, nosemosis, American foulbrood, disease surveillance.
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[IpenaBame 1o MO3UBY
BE3BEJHOCT XPAHE U BYAYHRHU TPEHIOBU

Hehesmko Kapadacua'”, Tawa Winnh?, Usan Buhuh', JIparan Bacuaes!, Mupjana
Jumurpujesuh!

'Vuusepsurer y beorpasy, @aky/areT BeTepuHapcke Meauuune, beorpan, Cpouja
2JapHa ycranosa Berepunapcku unctutyT Pemy6muke Cprcke ,,Jip Baco Byrtoszan®, bama Jlyka, BocHa u
XepueropuHa
‘nedja@vet.bg.ac.rs

Cakerak

be3benHocT XpaHe ocTaje IeHTPaIHa TauKa y CaBPEMEHO] HHIIYCTPHUJH XpaHe, IJIe Ce CTPYUhaIH
U3 OBe OOJAcCTH CyouaBajy ca CBE CIOKCHHjUM W3a30BMMa 300T TI0OaTM3aldje JIaHIa
cHa0jieBarba, MPOMEHA y HaBMKaMa MOTPOINAaya M Pa3BOjy HOBHUX TEXHOJOTHja. Y MEHTPY
WHTEPECOBaka je KOHTPOJAa KOHTAMHWHAHATA, CICIJBUBOCT W mpaheme Mopekia CHPOBUHA H
MPOM3BO/IA, KA0 M NPUMEHA JUTUTATHUX pellea y MPOM3BOAKU U HAaA30py Hall MPOLECOM H
npou3BouMa. [loceOHO BakaH CErMEHT jecTe pa3Boj HOBHUX METOJ/a 3a JCTEKIUjy M TOTBPIY
[IATOTeHUX MHUKPOOpPraHM3aMa M XEMHjCKUX PU3HKa, Kao M e(UKacHUX M e(EeKTHBHUX Mepa 3a
IIPEBEHLUjY U Op30 pearoBame Ha MHIUJICHTE. Y HapeIHUM JeKagama odeKyje ce cse Behu 3Hauaj
MPUMEHE OJPXKUBHUX MPAKCH, MYJITHIUCHUIUTHHAPHA capalmha U KOMyHHKaIMja u3mehy cTpyka
Pa3IUUUTHX MPOQHIA U PErylaTOPHUX Tejla, ca UJBEM YCIOCTaBJbaka MPOAKTHBHOT CHCTEMa
6e30eqnoctn xpane. Jbynackum ¢akTop, eaykamuja W TpaHCIIAPEHTHa KOMYHHKaIMja ca
MOTPOLIAYMMA OCTajy TeMeJb OBEPLHa, IOK HOBE TEXHOJIOTHje Hy e MOJPIIKY, alld HE U 3aMEHY
3a CTPY4YHY NIPOLICHY U €THYKH MPUCTYII.

Kibyune peun: xpana, curypHocT, nocBeheHocT, mpou3Boiba, IOTPOLIHA.

3axBanHuIa: McTpaxkuBame je MOAPIKaHO CPEACTBUMA MUHHCTapCcTBa HayKe, TEXHOJOIIKOT pa3Boja U
nnoBanuja Pemmyonmke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).

Hayunu ckyn. 36opuuk pagosa, 2026.
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FOOD SAFETY AND FUTURE TRENDS
Nedeljko Karabasil'", Tanja Ili¢?, Ivan Vi¢i¢!, Dragan Vasilev!, Mirjana Dimitrijevi¢!

'"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
"nedja@vet.bg.ac.rs

Summary

Food Safety remains a central focus in the modern food industry, where professionals are facing
increasingly complex challenges driven by the globalised supply chain, shifting consumer habits,
and the rapid development of new technologies. Key areas of concern include the control of
contaminants, traceability and origin tracking of raw materials and products, as well as integration
of digital solutions into production, process and product control. A particularly important aspect
is the development of new methods for the detection and confirmation of pathogenic
microorganisms and chemical hazards, along with the implementation of efficient and effective
measures for prevention and rapid response to incidents. In the decades ahead, the importance of
sustainable practices is expected to grow, alongside multidisciplinary collaboration and
communication among professionals from different fields and regulatory authorities, to establish
a proactive food safety system. The human factor, education, and transparent communication with
consumers remain the foundation of trust, while new technologies provide valuable support — but
cannot replace experts and an ethical approach.

Keywords: food, security, dedication, production, consumption.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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IIpenaBame 10 MO3MUBY

XUJPOKCUMETNI®YPD®YPAJI U AKTUBHOCT JUJACTA3E KAO
INOKA3ATE/bU KBAJIMTETA U MOT'YREI' ®PAJICU®PUKOBAIBA MEJIA

bubana [ehanan!”, Jeaena hiupuh?, Baagumup Kopuhanan?

!JaBna ycranosa Betepunapcku uncrutyt Penyonuke Cpricke ,,JIp Baco Byrosan®, bama Jlyka, bocha n
XepueropuHa
2MIHCTHTYT 3a XUTHjeHy B TEXHOIOTHjy Meca, beorpan, Cpouja
*biljana.pecanac@virs-vb.com

Cakerak

Xunpoxcumetunpypoypan (XMD) u akTHBHOCT UjacTase MpeCcTaBbajy 3HauajHe mapaMeTpe 3a
OlljeHy KBanuTeTa M CBjexxuHe Mena. [loeehan campxkaj XM®, ka0 M cMameHa aKTHBHOCT
JMjactaze ycibel JAerpajanije eH3uMa, yKa3yjy Ha TEepMHUYKYy OOpagy WIH TPOIYKESHO
cxraaumrense. Lnip oBor pasa OMo je 1a ce MpOLHUjeHH KBATUTET Mea Ha TPXKHUINTY PenmyOnuke
Cpricke ojpehuBamem canpxaja XM®D v akTMBHOCTH JMjacTase, Kao U Ja ce YTBPIHM HHXO0Ba
ycarianieHocT ca Baxehum nmponucuma u uaeHTUGUKYjy Moryhe uHIuKaIMje GancupuKoBamba.
HcnuTtuBame je cnpoBeneHo Ha 129 y3opaka Mesa JOCTaB/bEHUX y OKBUPY CIy)KOeHE KOHTpOJIe
tpxkumra y Peyonumm Cprckoj. Canpxaj XM® oapehen je meromom o White-y, y ckiany ca
[TpaBUITHEKOM O MeToJama 3a KOHTPOJIYy Mela M JIPYTHX Muenumbux npousBona (CiyxOeHu
rimacHUK bocue u Xepuerosune 37/09, 84/19). AktuBHOCT nujacrase oapelena je mpema METoAu
onucanoj y Harmonized Methods of the International Honey Commission (2009), a pe3ysiratu cy
n3paxenn y Schade jenquaniiama (DN). Pesynraru cy nokasanu ga 10% y3opaxa HUje HCITYBaBaio
3axTjeBe y Moriiely akTHBHOCTH JHjacTase, oK je Kox 6,2% y3opaka yTBpheH MOBHUILEH capikaj
XM®. [lobujenn pe3ynTaTi yka3yjy Ha 3Haya] KOHTUHYHUpaHe KOHTpoJie KBamuTera menaa. HMako
yO4eHEe HeycarjialleHOCTH MOTY yka3uBaTtu Ha Moryhe dancudukoBame, 32 KOHAUHY MPOIjeHY
AQyTEeHTUYHOCTH MeJla HEONXOAHA Cy J0AaTHA HCIIUTHBAKA.

Kibyune pujeun: men, XM®, nujacrasa, ayTeHTHIHOCT.
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HYDROXYMETHYLFURFURAL AND DIASTASE ACTIVITY AS INDICATORS OF
HONEY QUALITY AND POSSIBLE ADULTERATION

Biljana Pe¢anac!®, Jelena Ciri¢2, Vladimir Kori¢anac?
b b

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
’Institute of Meat Hygiene and Technology, Belgrade, Serbia
*biljana.pecanac@virs-vb.com

Summary

Hydroxymethylfurfural (HMF) content and diastase activity are important parameters for
assessing the quality and freshness of honey. Increased HMF content, as well as reduced diastase
activity due to enzyme degradation, indicate heat treatment or prolonged storage. The aim of this
study was to evaluate the quality of honey on the market of the Republic of Srpska by determining
HMF content and diastase activity, as well as to assess their compliance with current regulations
and identify possible indications of adulteration. A total of 129 honey samples, collected as part
of official market control in the Republic of Srpska, were analyzed. HMF content was determined
using the White method, in accordance with the Regulation on methods for the control of honey
and other bee products (Official Gazette of Bosnia and Herzegovina No. 37/09, 84/19). Diastase
activity was determined according to the method described in Harmonised Methods of the
International Honey Commission (2009), and the results were expressed in Schade units (DN).
The results showed that 10% of the samples did not meet the requirements for diastase activity,
while 6.2% of the samples exhibited elevated HMF content. The obtained results indicate the
importance of continuous honey quality control. Although the observed non-compliances may
indicate possible adulteration, additional analyses are required to confirm the authenticity of
honey.

Keywords: honey, HMF, diastase, authenticity.
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KBAJIMTET MEJIA U ITIPOBEPA AYTEHTHUYHOCTHU

Cuagana Crajkosuh!, JIparan Bacunes', Pagocnapa Capuh-Pagosanosuh!, Musmjana
Cunbhnh', Hehessxo Kapatdacur'

'Vuugepsurer y Beorpany, ®axyarer BeTepuHapcke meaunune, beorpan, Cpouja
*silvana@vet.bg.ac.rs

Cakerak

Men je jeaMHCTBEH NpOM3BOJ 300r HayMHA J0OWjama, CTAOMIHOCTH M CBOjCTaBa, KOra YecTo
Ha3UBajy ,,TEYHNM 371aTOM"". Ha r106aIHOM TPXKHIITY je CTeKao CTaTyc Cylep XpaHe 3axBajbyjyhn
CB0jO] HYTPHUTHBHO] BpemHoCcTH. MHAyCTpHja MeJa cyodaBa Ce Ca BEJIMKHUM H3a30BOM 300T
mopacta (ancupukoBama, KOju je Bo)eH eKOHOMCKHM MOTHBHMa. [lojaBa coducTHIIMpaHUX
Merona (QaicupuKoBama J0AaTHO KOMIUIMKYje IIpoLec MpoBepe ayTEHTUYHOCTH MeJa.
[Mocnenuie TakBe oOmamyjyhe npakce ce ocehajy Ha TpKUINTY Me[a, yTUYY Ha HETOBY LIEHY,
KBAJIUTET, MOBEPEHE KO MOTPOIIaya, a MOTCHIMjATHO MOTY Jla Ce jaBe M PH3HIM IO 3IPaBJbe
JbyIH. 3ajeJIHHYKEe aKifje PeryJaTOpHUX Tella M 1abopaTopHja 3a UCIHUTHBAKE CY HEOITXOIHE
paau ouyBama MHTErpUTETa ME/a, 3aITHTE HHTepeca IOTpoIIava U OJpKaBarmba TpaHCIIapCHTHE
rnobanHe MHIycTpuje Mena. CXOMHO HAaBEeICHOM, OBaj paj MMa 3a IMJb Ja MOjaCHU KIacHYaH
MIPUCTYT YTBphHBaky ayTEHTHYHOCTH MeJIa M UCTAKHE CBEOOYyXBaTHE Mepe KOoje ce Mpey3umMajy,
Ka0 M TEXHOJIONIKH HANPEIaK y OTKpUBamby (aicupruKoBama Mea.

Kibyune peun: Meq, ayTeHTHUHOCT, (aicupuKoBame.

3axBanuuna: McrpaxuBame je MOoIpXKaHo cpelncTBUMa MMHHCTapCTBa HayKe, TEXHOJIOLIKOT pa3Boja W
nHoBauyja Penyonuke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).

Hayunu ckyn. 36opuuk pagosa, 2026.
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HONEY QUALITY AND AUTHENTICATION

Silvana Stajkovi¢!”", Dragan Vasilev!, Radoslava Savié-Radovanovié¢!, Milijana Sindi¢!,
Nedeljko Karabasil!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*silvana@vet.bg.ac.rs

Summary

Honey is a unique product due to the way it is obtained, its stability and properties, which is often
called ,,liquid gold“. It has gained the status of a superfood in the global market thanks to its
nutritional value. The honey industry is facing a major challenge due to the rise of adulteration,
which is driven by economic motives. The emergence of sophisticated adulteration methods
further complicates the process of verifying the authenticity of honey. The consequences of such
misleading practices are felt on the honey market, affecting its price, quality, consumer confidence,
and potentially risking human health. Joint actions of regulatory bodies and testing laboratories
are necessary to preserve the integrity of honey, protect consumer interests and maintain a
transparent global honey industry. Accordingly, this paper aims to clarify the classic approach to
determining the authenticity of honey and to highlight the comprehensive measures taken and
technological progress in detecting honey adulteration.

Keywords: honey, authenticity, adulteration.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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[IpenaBame 1o MO3UBY
CAIPKAJ BOJAE Y MEAQY KAO 3HAYAJAH ITOKA3ATEJb KBAJINTETA

bubana [ehanan!”, Musaujana Coauh', Jenena Aunuuh!

!JaHa ycranosa Berepunapcku nneruryt PeryGnuke Cpricke ,,JIp Baco Byrosan®, Bamwa Jlyka, Bocha u
XepueroBuHa
*biljana.pecanac@virs-vb.com

Cakerak

Cajpoxaj Bojie Ipe/ICTaBlba je/laH O] Haj3Ha4YajHUjUX [apamerapa KBajJuTeTa Me/a, jep JUPEKTHO
yTHYE Ha HerOBY MUKPOOHOJIONIKY CTAOMIHOCT, CKIIOHOCT Ka (DepMEHTAIIMjU U YKYITHA CEH30pHA
cBojctBa. IloBehan caapikaj Boje omoryhaBa pa3Boj OCMOQMIIHHMX KBacala, IITO JOBOJIU IO
HAcTaHKa aJIKOXO0Ja M HEroBe Hajb€ OKCHIALUje Yy OpPraHCKe KHUCEIUHEe, Y3 IOCJbEAMYHO
HapylIaBambe KBaIUTeTa Mena. Y ckiaay ca [IpaBHIHUKOM O KBATUTETY MUYEITHEUX POU3BOJIA
(Cnyx6enn rmacHuk PemyOmmke Cprcke 14/16), MakcHMaTHO JTO3BOJEEH Cazpikaj BOIC Y MEIy
n3aocu 20%, ocuM 3a mojeauHe BpcTe Mena. Llnib oBor paga OMo je 1a ce MpOIjeHn KBAINTET
Mena Ha Tpxumrty PenyOnuke Cpricke Ha OCHOBY cajpikaja BOJE, Kao M Jja Ce YTBPIH Herona
ycarianieHoCT ca BakehoM 3aKOHCKOM peryiaTuBoM. McnuTuBame je o0yxBatuio 45 y3opaka
Me/la TPUKYIJbEHUX Y OKBHUPY ciyxOeHe KoHTpose TpxwumTa. Canpkaj Bojae oipeheH je
pedpaxTomMeTpHjcKkoM METoOM Ha Temnepatypu o1 20°C, y cxiany ca [IpaBUIITHHKOM 0 MeToaMa
3a KOHTPOJIy MeJla U Ipyrux muenumbux npoussoaa (CiayxOenu riaacHuk bocHe u Xepuerosuse
37/09, 84/19). Pesynraru cy mokazanu na 6,7% y3opaka HHje OWIO y CKIIaay ca MPOIUCAHUM
TpaHUYHUM BPHjEAHOCTHMA. Y TBph)eHE BpHjeTHOCTH caapikaja BOJe KpeTaje Cy Ce y PacloHy Of
14,3% no 21,2%. [lobujeHn pe3ynTaTd ykasyjy Ha HOTpeOy KOHTHHYHPAHOI MOHUTOPHHIA
KBaJIUTE€Ta MeJa, ca MOCEOHMM OCBPTOM Ha Cajpikaj BOJE KAa0o KPUTHYHOT (pakropa ovyBarba
crabuitHOCTH, 0€30jeTHOCTH U TPXKUIIIHE BPUjEAHOCTH IIPOU3BO/A.

Kibyune pujeun: kamurer Mea, cajpikaj BoJe, MUKPOOHOJIONIKA CTAOMITHOCT, (hepMeHTalH]ja.

Hayunu ckyn. 36opuuk pagosa, 2026.
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WATER CONTENT AS AN INDICATOR OF HONEY QUALITY
Biljana Peéanac!”, Milijana Goli¢!, Jelena Ani¢i¢!

'Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*,
Banja Luka, Bosnia and Herzegovina
*biljana.pecanac@virs-vb.com

Summary

Water content is one of the most important quality parameters of honey, as it directly affects its
microbiological stability, susceptibility to fermentation, and overall sensory properties. Increased
water content enables the growth of osmophilic yeasts, leading to the formation of alcohol and its
subsequent oxidation into organic acids, resulting in deterioration of honey quality. According to
the Regulations on the quality of bee products (Official Gazette of the Republic of Srpska No.
14/16), the maximum permitted water content in honey is 20%, except for certain types of honey.
The aim of this study was to assess the quality of honey on the market of the Republic of Srpska
based on water content, as well as to determine its compliance with current legislation. The study
included 45 honey samples collected within official market control. Water content was determined
by the refractometric method at a temperature of 20°C, in accordance with the Regulation on
methods for the control of honey and other bee products (Official Gazette of Bosnia and
Herzegovina No. 37/09, 84/19). The results showed that 6.7% of the samples did not comply with
the prescribed limit values. The measured water content ranged from 14.3% to 21.2%. The
obtained results indicate the need for continuous monitoring of honey quality, with particular
emphasis on water content as a critical factor for maintaining stability, safety, and market value of
the product.

Keywords: honey quality, water content, microbiological stability, fermentation.

Scientific Meeting. Proceedings, 2026.
34



31. Toxumime caBjeToBame JOKTOpa BerepruHapcke mMeauine Pery6mike Cpricke (bocua u Xeprieropuna)

II-5
OLEHA XUT'MJEHE Y OBJEKTUMA 3A ITIPOU3BOJABY MJUIEKA
Muaujana Cunhuh', Mapuja Iajuh?, PagociaBa Casuh Pagosanosuh!
'Yuugepsurer y Beorpany, ®akyareT BeTepuHapcke Meauimue, beorpax, Cpbuja
*Vuusepsurer y Hosom Cany, INossonpuspennn daxynrer, Hosu Can, Cpbuja
“milijana.babic@vet.bg.ac.rs
Caikerak

Xurujena u caHuTanyja cy (pyHIaMEHTaIHN y CEKTOPY MIIEKapCTBa, jep UMajy BEIHKH YTHIA] Ha
0e30eTHOCT M KBAaJIMTET MPOU3BOJA. XpaHa ce MOXe cMaTpaTH 0e30eJHOM caMO aKo HE CaJlpiKH
NATOTeHE WM ONOPTYHHCTHYKE MHKPOOpPraHM3ME, HHTH OHMJIO KakBe CTpaHe, TOKCHYHE WIIH
LITETHE CyTcTaHIe. Yak 1 KaJia HeMa BUAJbUBE NPJhaBIITHHE, XpaHa M OlIPeMa | 1aJbe MOTY OUTH
KOHTAMUHHUPAaHH MUKPOOPraHM3MHMa WM XEMHKallijama, KOje MOT'y M3a3BaTH 0OJIECTH Koje ce
IIPEHOCe XPaHOM WM M3a3BaTH KBap CHPOBMHA M rOTOBUX Ipou3Boja. CTora je oIpiaBame
CTPOTHX XUI'HjEHCKUX YCJIOBA HEONIXOHO 3a POU3BO/IbY 0€30€IHOT, BUCOKOKBAIUTETHOT MiIeKa
W MPOM3BOA O] MJICKa, IPBEHCTBEHO OrpaHWYaBambeM MUKPOOHE KoHTamuHanuje. OmpkaBame
qucTohe u 100po yrpaBibamke Ha hapMi ©Ma BEJIMKH YTHIQ] HA KBAJIHUTET MIieKa. boJba XxurujeHa
Yy CMemITajy, MakKJbUBE IpaKce Myke W Op30 xsaheme HaKOH My’Ke M000JbINABAjy YKYITHH
KBaJIUTET MIIEKa. Y MMOTOHY 3a Ipepay MIleKa, XUTHjeHa CBUX ITOBPIIMHA KOje J0J1a3¢ Y KOHTAKT
ca XpaHOM je HeMOoX0/[Ha Kako O ce Clpeyunsia yHaKpCHa KOHTaMHHAI]a U ofipykaia 0e30eqHoCT
npou3Boja. Jegan edukacaH UPUCTYN NPOIEHM XHWrHjeHe u 0e30elHOCTH je yrnoTpeda
MHIMKATOPCKUX opraHuzama. OBH MHKPOOPTaHM3MHU CIy)K€ Kao MapKepH YKYIHOI CaHMTapHOT
CTama XpaHe WM IPOU3BOJHOT OKpYKema. IbuXoBo NpHCycTBO MOYKE OTKPUTH KOHTaMHUHALU]y
KOja MOYKE HACTaTH HAKOH YHuIIhemha, TOKOM PYKOBarba WIIM TOKOM CKJIAIUIITeHa. Takohe, Mory
yKa3aTh Ha MOTEHIMjATHO MPUCYCTBO INTETHUX MATOrCHA KOjU IMPEACTAaBJbajy PH3HK IO jaBHO
3apasibe. Ocnamame caMo Ha TECTHpame (HHATHOT MPOM3BOJA HHUje JOBOJHHO 32 Oe30emHOCT
XpaHe, Tako Jla KOpUIIhekhe XUTHjeHCKUX HHHMKATOPa TOKOM ITPOH3BOE H JOCIIeIHA TPUMEHA
no0pe XHTHjEeHCKe INpakce MOMaXke y CIpedaBary KOHTAMUHALIM]E, CMAambelmy IOBIAUCHa H
00e30ehuBamy 0e30eIHIX TTPOU3BO/IA 01 MIICKA.

Kibyune peun: xurujeHa mieka, 0e30eIHOCT MIIEKa, XUTHjEHCKH UH/INKATOPH.

3axBanHuna: VMcrpaxuBame je MOoIpKaHo cpelncTBUMa MMHHUCTapCTBa HayKe, TEXHOJIOLIKOT pas3Boja M
nHoBanuja Pemryonmke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).
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ASSESSMENT OF HYGIENE IN MILK PRODUCTION FACILITIES
Milijana Sindi¢!", Marija Paji¢?, Radoslava Savi¢ Radovanovi¢!
"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
Summary

Hygiene and sanitation are fundamental in the dairy sector as they strongly influence both the
safety and quality of the product. Food can only be considered safe if it does not contain pathogenic
or opportunistic microorganisms, nor any foreign, toxic or harmful substances. Even when there
is no visible dirt, food and equipment can still be contaminated with microorganisms or chemicals
that can cause foodborne diseases or spoil raw materials and finished products. Therefore,
maintaining strict hygiene conditions is essential for the production of safe, high-quality milk and
dairy products, primarily by limiting microbial contamination. Keeping everything clean and well-
managed on the farm has a big impact on milk quality. Better hygiene in housing, careful milking
practices, and rapid cooling after milking consistently enhance overall milk quality. In a dairy
processing plant, hygiene of all surfaces that come into contact with food is essential to prevent
cross-contamination and maintain food safety. One effective approach to assessing hygiene and
safety is the use of indicator organisms. These microorganisms serve as markers of the overall
sanitary condition of the food or production environment. Their presence can reveal contamination
that may occur after cleaning, during handling or during storage. Furthermore, they can indicate
the potential presence of harmful pathogens that pose a risk to public health. Relying only on final
product testing is insufficient for food safety, so using hygiene indicators throughout production
and consistently applying good hygiene practices helps prevent contamination, reduce recalls, and
ensure safer dairy products.

Keywords: milk hygiene, milk safety, hygiene indicators.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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KBAJIUTET U XUTUJEHCKA UCITPABHOCT KOBUJBEI' MJIEKA:
MNPEJIMMHUHAPHO UCTPA’KUBAILE CA EPTEJIE Y CPBUJU

Karapuna Ilajuh!", Mapuja Ilajuh!, Kcennja Yo6anosuh!, Henan Ionos?, JTanu6op
Tonoposuh?, Pagocnasa Capuh Panosanosuh’

"Vuugepsurer y Hosom Cany, [Tommonpuspenuu daxynrer, Hosu Can, CpOuja
*Hayunu HHCTUTYT 32 BeTepunapctBo ,,Hosu Can*, Hosu Can, Cpouja
3Vuupepsurer y Beorpany, ®akysiTer BeTepuHapcke Meuuune, beorpan, Cpouja
“katarina.pajic@polj.uns.ac.rs

Caxkerak

Kobusbe Miieko mpejcraBiba (QyHKIMOHAIHY HAMUPHUILY ca cBe BehOM NPUMEHOM y HCXpaHU
OCeTJbUBUX KaTeropuja, ykjpydyjyhu nemy ca cnenuduYHUM HYTPUTUBHUM U 3APABCTBEHUM
norpedama. Y [IpaBmiiHuKy o kBanutety cupoBor mieka (Ciyx6enu riiacHuk PenmyOnuke Cpouje
106/2017) aucy neduHUCaHN KOHKPETHHU MTapaMeTpH 3a OTKYIT KOOMJber Miieka. Kako cy mogamm
0 KBaJIUTETYy KoOmiber miieka y CpOurju OrpaHUYCHH, IHJb OBOT HCTPAKUBaKka OWO j¢ NCTIUTHBAEC
XEMHjCKOT cacTaBa M XHI'MjeHCKe UCTIPaBHOCTH (YKyniaH Opoj Oakrepuja u Opoj comarckux hemnmja)
MIIeKa KOOHIIa y JaKTalMju Ha jeqHoj eprenu y Cpouju. Miteko je y30pKoBaHO O[] IIeCT KoOuia
(n=6), 0e3 KIMHUYKUX IPOMEHA Ha BUMEHY, Y Pa3JIMYUTUM CTa/IMjyMUMa JlakTaluje, o 14. nana
JI0 JIBa Mecella HaKoH XK/Ipedsbera. MyiKa je u3BeieHa pyuHO, Y3 IPUMEHY OIIITUX XUTHjeHCKUX
Mepa, HaKOH 4era Cy y30pLU MIIeKa y3eTH y CTepWIHEe OOuule ca a3uAHO0IOM. Y30pLHU Cy Aajbe
TPaHCIOPTOBAHHU Y YCIOBHMA XJI4JIHOT JIaHIa y JIabopaTopujy 3a HCIIUTHBAKE KBATUTETA MIICKa
Ha [TosponpuBpeHom dakynrery YHuepsutera y HoBom Cany. AHanmn3a y3opaka je u3BplieHa
Ha uHCTpyMeHTy CombiFoss (Fossomatic m MilkoScan). Xemujcku cacTaB miieka je Bapupao y
(U3HOIIONIKIM OIICe3MMa y CKIIaIy ca CTaJInjyMoM JakTanuje: miuedna Mact 0,8-1,66%, mpoTenHu
1,62-1,89%, nakro3a 6,5-6,79% u cyBa matepuja 9,7-10,62%. bpoj comarckux henuja 6uo je y
pacriony 7-51x10°/mL, a ykyman 6poj 6akTepuja 6uo je y pacmony 1-503x10° CFU/mL. TTosehan
yKkymaH 6poj 6axtepuja y jeqHoM y3opky (503x10° CFU/mL) Moxke yKasHBAaTH Ha XHTHjEeHCKE
HENPaBUIHOCTH WM KOHTAMUHALM]y TOKOM y30pKOBama M pyKoBama. Kako Huje H3BpIIEHA
uaeHTH(UKANMja MHUKPOOpraHU3aMa, Y3pOK MOBHIICHE BPEIHOCTH HHUje Moryhe Mperu3Ho
YTBPAMTH, ITO yKaszyje Ha MOTpedy 3a JOJaTHUM MHUKPOOHMONOIIKAM HcnuTHBamuMa. OBO je
MoceOHO BAXXHO y KOHTEKCTY KOH3yMAallHje CHPOBOT KOOMJbET MIICKa M yKa3yje Ha moTpely 3a
JaCHMJUM peTyJIaTOPHHM OKBHPOM y O0BOj oOmactu. Mmajyhu y Bumy mamm Opoj MCIIMTHBAHUX
JKUBOTHA Ca jefHe eprele, NoOMjeHe pesynrare Tpeda TyMadyuTH Kao NpEJIUMHHApHE M
MOTBPAUTH UX HAa Behem Opojy KoOMIa M y pa3iuuiTUM CHCTEMHUMA JIPKarha.

Kibyune peun: koO1Ibe MIIEKO, KBAJIMTET MJIeKa, JIaKTaluja, 0e30eaHOCT.

3axBaynHMIA: McTpaxkuBame je MOAPIKaHO CPEeACTBHMAa MUHHCTapCcTBa HayKe, TEXHOJOIIKOT pa3Boja U
uHoBanyja Penyonuke Cpouje (Yrosop 6poj 451-03-34/2026-03/200117).
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QUALITY AND HYGIENIC STATUS OF MARE’S MILK: A PRELIMINARY STUDY
FROM A STUD FARM IN SERBIA

Katarina Paji¢!", Marija Paji¢!, Ksenija Cobanovi¢!, Nenad Popov?, Dalibor Todorovié?,
Radoslava Savi¢ Radovanovié?

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
3University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“katarina.pajic@polj.uns.ac.rs

Summary

Mare’s milk is considered as a functional food with increasing use in the nutrition of sensitive
population groups, including children with specific nutritional and health needs. However, the
Regulation on the quality of raw milk (Official Gazette of the Republic of Serbia 106/2017) does
not define specific parameters for mare’s milk at the point of delivery. Given that data on the
quality of mare’s milk in Serbia are limited, the aim of this study was to evaluate its chemical
composition and hygienic status (total bacterial count and somatic cell count) in lactating mares
from a stud farm in Serbia. Milk samples were collected from six mares (n=6) without clinical
signs of udder pathology, at different lactation stages, from 14 days to two months post partum.
Milking was performed manually under standard hygienic procedures, after which samples were
collected into sterile bottles containing azidiol. Samples were transported under cold chain
conditions to the Laboratory for Milk Quality Testing at the Faculty of Agriculture, University of
Novi Sad. Analyses were performed using a CombiFoss instrument (Fossomatic and MilkoScan
systems). The chemical composition of milk varied within physiological ranges depending on the
stage of lactation: fat 0.8-1.66%, protein 1.62-1.89%, lactose 6.5-6.79% and total solids 9.7-
10.62%. Somatic cell count ranged from 7-51x103/mL, while total bacterial count ranged from 1-
503x10° CFU/mL. An increased total bacterial count in one sample (503x10° CFU/mL) may
indicate hygienic deficiencies or contamination during sampling and handling and requires further
investigation. As no microbial identification was performed, the cause of the elevated total
bacterial count could not be precisely determined, highlighting the need for additional
microbiological testing. This is particularly important in the context of raw mare’s milk
consumption and underscores the need for further microbiological analyses and a clearer
regulatory framework in this field. Given the small number of animals included from a single stud
farm, the obtained results should be considered preliminary and confirmed in a larger population
of mares under different management systems.

Keywords: mare’s milk, milk quality, lactation, safety.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200117).
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MIKROBIOLOSKA KAKVOCA OVCJEG I KOZJEG SIRA
Ana Sesar!”, Kristina Doko!
Federalni agromediteranski zavod, Mostar, Bosna i Hercegovina
*ana.sesar@faz.gov.ba
SaZetak

Sir je vrsta mlije¢nog proizvoda koji se proizvodi u razli¢itim okusima, teksturama i oblicima,
zgrusavanjem mlijeka i odvajanjem grusa od sirutke. Smatra se jednim od osnovnih prehrambenih
proizvoda. Spada u rizicnu skupinu namirnica, te zauzima znacajan udio na trziStu mlijecnih
proizvoda. Cilj istrazivanja bio je utvrditi mikrobiolosku ispravnost sireva koji se na trziSte
stavljaju kao kozji svjezi sir, kozji i ov¢ji polutvrdi sir te ov¢ji 1 kozji sir iz mijeha. IstraZivanje je
obuhvatilo 38 uzoraka sira proizvedenih na poljoprivrednim gospodarstvima, koji su analizirani u
skladu s mikrobioloskim kriterijima propisanim Pravilnikom o mikrobioloskim kriterijima za
hranu (Sluzbeni glasnik Bosne i Hercegovine 11/33, 79/16, 64/18). Ispitivanja su provedena s
ciljem utvrdivanja zdravstvene ispravnosti i higijenske kvalitete proizvoda, pri ¢emu su uzorci
analizirani na prisutnost relevantnih mikroorganizama koji mogu ukazivati na sigurnost ili
potencijalni rizik za potrosace. Ispitivanjem mikrobioloske kakvoce sira nije utvrdena prisutnost
bakterija roda Salmonella spp. niti vrste Listeria monocytogenes. Od ukupnog broja analiziranih
uzoraka sira, sedam uzoraka, odnosno 18%, nije zadovoljilo propisane mikrobioloske kriterije
zbog povecanog broja B-glukuronidaza pozitivne Escherichia coli. Prisutnost B-glukuronidaza
pozitivne Escherichia coli u analiziranim uzorcima upucuje na nedostatke u higijeni tijekom
tehnoloskog procesa proizvodnje sira, ukljucuju¢i mogucée nepravilnosti u rukovanju sirovinom,
opremom ili uvjetima prerade. Ovi rezultati naglasavaju potrebu za dosljednom primjenom
higijenskih mjera i dobre proizvodacke prakse, kako bi se osigurala zdravstvena ispravnost i
kvaliteta gotovog proizvoda.

Kljucne rijeci: sir, mikrobioloska ispravnost, Escherichia coli.
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MICROBIOLOGICAL QUALITY OF SHEEP AND GOAT CHEESE
Ana Sesar!”, Kristina Doko!
"Federal Agro-Mediterranean Institute, Mostar, Bosnia and Herzegovina
*ana.sesar@faz.gov.ba
Summary

Cheese is a type of dairy product that is produced in different flavors, textures and shapes, by
coagulating milk and separating curds from whey. It is considered one of the basic food products.
It belongs to the risky food group and occupies a significant share in the dairy products market.
The aim of the research was to determine the microbiological safety of cheeses that are placed on
the market as goat's fresh cheese, goat's and sheep's semi-hard cheese, and sheep's and goat's
cheese from the bellows. The research included 38 samples of cheese produced on farms, which
were analyzed in accordance with the microbiological criteria prescribed by the Rulebook on
microbiological criteria for food (Official Gazette of Bosnia and Herzegovina 11/33, 79/16, 64/18).
The tests were conducted with the aim of determining the health safety and hygienic quality of the
product, whereby the samples were analyzed for the presence of relevant microorganisms that may
indicate safety or potential risk to consumers. The microbiological quality testing of the cheese did
not determine the presence of bacteria of the genus Salmonella spp. or the species Listeria
monocytogenes. Of the total number of cheese samples analyzed, seven samples, or 18%, did not
meet the prescribed microbiological criteria due to the increased number of B-glucuronidase
positive Escherichia coli. The presence of B-glucuronidase positive Escherichia coli in the
analyzed samples points to deficiencies in hygiene during the technological process of cheese
production, including possible irregularities in the handling of raw materials, equipment or
processing conditions. These results emphasize the need for consistent application of hygiene
measures and good manufacturing practices to ensure the healthiness and quality of the finished
product.

Keywords: cheese, microbiological integrity, Escherichia coli.

Scientific Meeting. Proceedings, 2026.
40



31. Toxumime caBjeToBame JOKTOpa BerepruHapcke mMeauine Pery6mike Cpricke (bocua u Xeprieropuna)

I1-8

BAJIOPU3ALIMJA CITOPEJHUX ITPOU3BOJA KPO3 INTPUPOJHE MAPUHAJIE —
YHAINIPEBEBE KBAJIMTETA U BESBEJHOCTU MECA

Harama Knnu6apaa'”, Musiena Typunnosuh!, Tama WUanh?, Jiparan Knexesnh?,
Hehesmko Kapadacuir®

'Vuusepsurer Cunruaynym, beorpan, Cpouja
2JaBHa ycranosa Berepunapcku uncruryt Pemy6muke Cpricke ,,JIp Baco Byrtosan®, Bama Jlyka, BocHa u
XepueroBuHa
3Vuupepsurer y Beorpany, ®akysiteT BeTepuHapcke Meauuune, beorpan, Cpouja
“nkilibarda@singidunum.ac.rs

Caikerak

Mapunupame je TpaauLUOHAJIHAa MeTolJa 3a yHampeheme KBaqUTeTa Meca, CEH30PCKUX
KapaKTepUCTUKa M KYJIMHApCKUX CBOjCTaBa, KOja yjeAHO NpOAy’kaBa POK Tpajama M mnosehasa
6e30eqnoCT pon3Boja. [Ipakca kopunrhema pa3IMUUTHX CacTOjaka 3a MAPHHUPAE IHPOKO je
pacmpocTpambeHa y JoMalMHCTBUMA, YTrOCTHTEJbCTBY W HHAYCTPUjU Meca. Pactyha Texma
CaBpEeMEHOT TMOTpoIIaya Ka 3]paBoj, MOTIYHO MPUPOTHOj M EKOJOIIKA OATOBOPHO] MCXPaHH,
ycMepuiia je GoKyc Ha MHOBaTHBHA Pelliekha, Te Ce, Kao WealHa OCHOBA 32 MapuHa/e, H31Bajajy
CIIOpEJHU TPOM3BOIM IpexpamOeHe MHAycTpHje. [lopen KiIacHuHMX NPHPOIHUX cacTojaka y
MapuHasiama (momyT Boha, moBpha, 3aunHa u epMEHTUCAHUX IPOU3BO/IA OJ1 MJICKa, BUHA U [TUBA),
nmoceOHO ce BaJlopu3yjy BohHa KOMHUHA, ceMe U Jbycke Boha M Kucena cypyTka. OBakaB MPUCTYIT
HE caMo Ja OJroBapa Ha 3aXTeBe MOTpollaya, Beh AUPEKTHO AONPHHOCH CMambelhy OTHaga Of
XpaHe ¥ UMIJICMEHTAIIMjH [IMPKyJIapHe eKoHoMHje. Kao kapakTepucTiyaH IpuMep HHOBATHBHOT
MPUCTYIIa, U3/IBaja Ce CHHEPrujcKa MpUMEHa KHCele CYpyTKe U JHo(uiIn3oBaHe BONHE KOMUHE.
V3 prCyCTBO MIICYHO-KHCEIHX OaKkTepHja (hopMUpajy ce MapruHAJIC ca NU3PAKEHUM OHOAKTHBHIUM
noteHnujaaoM. OpraHcke KUCEIHHE U MOTU(EHOIN U3 OBUX CHPOBHHA JICTY]y Ha CTPYKTYPY Meca
omymrajyhu Mummhza BlakHa, 4uMe ce 1o00JbIaBa ClIOCOOHOCT BE3UBamba BOJIE M IIOCTHIKE CE
oueknBaHa Mekoha. Ca acrexta 0e30€IHOCTH, NMPHPOJHE MapHHAJAE HHXHUOWIIY IaTOreHe
MHUKPOOPTraHU3ME H CMambyjy CTBaparmbe KaHIEPOTeHUX XETCPOLMKIMYHUX apOMAaTHYHUX aMUHA U
MOJIMIIMKIIMYHUX apOMAaTUYHUX YIJbOBOJOHHMKA TOKOM TepMmHuuke oOpaje. Takohe, ycrnopasajy
OKCHALM]y JIMIHJIA ¥ X0JIecTepoIIa, Te CIpevyaBajy HacTaHaK IITeTHUX OMOreHnx aMuHa. Tume ce
NpoJy’XkaBa pOK Tpajakba MW Hyau 0Oe30eJaH MPOM3BOA BHCOKOI KBAJIHMTETa. 3aKJby4HO,
BaJIOpH3allKja CIOPEIHUX MPOM3BOAA KPO3 NPHUPOJHE MapHHAAE MPEICTaB/ba HHOBATHBHO
TEXHOJIOIIKO PEIICH-e KOje YCIEIHO NHTETPHUIIIE 3aXTeBe 32 KBAJUTETHOM U 0e30€HOM XpaHoM
ca UMIIEPaTHBOM EKOJIOIIKE OPKUBOCTH.

Kibyuyne peun: MmapuHaje, Meco, CIOPEJHHA POU3BOIH, KBATUTET, 0€30¢THOCT.
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VALORIZATION OF BY-PRODUCTS THROUGH NATURAL MARINADES -
ENHANCING MEAT QUALITY AND SAFETY

Nata$a Kilibarda!”, Milena Turdinovié¢!, Tanja Ili¢?, Dragan KneZevi¢?, Nedeljko
Karabasil®

ISingidunum University, Belgrade, Serbia
Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
3University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“nkilibarda@singidunum.ac.rs

Summary

Marination is a traditional method for enhancing meat quality, sensory characteristics, and culinary
properties, while simultaneously extending shelf life and increasing product safety. The practice
of using various marinating ingredients is widespread in households, the catering industry, and the
meat industry. The growing inclination of modern consumers toward healthy, entirely natural, and
environmentally responsible diets has shifted the focus toward innovative solutions, where food
industry by-products emerge as an ideal base for marinades. In addition to conventional natural
ingredients (such as fruits, vegetables, spices, fermented dairy products, wine, and beer), fruit
pomace, seeds, peels, and acid whey are particularly valorised. This approach not only meets
consumer demands but also directly contributes to food waste reduction and the implementation
of a circular economy. A characteristic example of an innovative approach is the synergistic
application of acid whey and lyophilized fruit pomace. In the presence of lactic acid bacteria,
marinades with pronounced bioactive potential are formed. Organic acids and polyphenols from
these raw materials act on the meat structure by relaxing muscle fibers, thereby improving water-
holding capacity and achieving the expected tenderness. From a safety perspective, natural
marinades inhibit pathogenic microorganisms and reduce the formation of carcinogenic
heterocyclic aromatic amines and polycyclic aromatic hydrocarbons during thermal processing.
Furthermore, they slow down lipid and cholesterol oxidation and prevent the formation of harmful
biogenic amines. This extends shelf life and offers a safe, high-quality product. In conclusion, the
valorisation of by-products through natural marinades represents an innovative technological
solution that successfully integrates the requirements for high-quality and safe food with the
imperative of environmental sustainability.

Keywords: marinades, meat, by-products, quality, safety.
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INFORMACIJE 1Z LANCA HRANE: POTREBA ZA UNAPREDENJEM U SISTEMIMA
PROIZVODNJE ZIVINSKOG MESA KROZ PRECIZNO STOCARSTVO

Dragan Anti¢"”

Univerzitet u Liverpulu, Institut za infekcije, veterinarstvo i ekologiju, Ujedinjeno Kraljevstvo
"Dragan.Antic@liverpool.ac.uk

SaZetak

Informacije iz lanca hrane (FCI) predstavljaju vazan deo sistema osiguranja bezbednosti mesa
zasnovanih na riziku. Njihov potencijal tek treba da bude u potpunosti razvijen u sistemima
proizvodnje hrane u Evropi. Glavni nerazvijeni delovi FCI u lancu proizvodnje mesa brojlera su
informacije o potencijalnim indikatorima dobrobiti i zdravlja brojlera i prisustva pojedinih
patogena prenosivih hranom u zivih ptica. Ove informacije su korisne klanicama koje primaju
brojlere za klanje, da informiSu odlucivanje o kategorizaciji farmi i jata na osnovu nivoa rizika.
Precizno stocarstvo (PLF) su tehnologije koje ukljucuju sisteme kompjuterskog vida, senzore i
mikrofone i koje se ubrzano uvode u sektor proizvodnje brojlera. One imaju potencijal da uveéaju
korisnost i sveobuhvatnost FCI jer omoguc¢avaju automatski nadzor indikatora dobrobiti i zdravlja
brojlera, kao i indikatora bezbednosti hrane. Na primer, otkrivanje bolesti obaveznih za
prijavljivanje kao pti¢ji grip, u ranoj fazi infekcije jata, je kljucno za spre¢avanje Sirenja na druga
jata na istoj farmi, kao i na okolne farme. Trenutno dostupne PLF tehnologije se zasnivaju na
Culima koja koriste za otkrivanje relevantnih stanja, i mogu da se kategoriSu kao tehnologije
zasnovane na vidu, zvuku, mirisu i osecaju. Klju¢ni indikatori koje one otkrivaju su znakovi
bolesti, mortaliteta, poremecaji u kretanju, toplotni stres i Stetne koncentracije gasova. Tehnologije
zasnovane na vidu i zvuku su trenutno u poodmakloj fazi razvoja i implementacije i nekoliko njih
ve¢ pokazuju visoku preciznost u nadzoru sindromi¢nih znakova bolesti i otkrivanju uginulih
brojlera. Nadzor proizvodne sredine takode ima dobar potencijal u otkrivanju faktora vezanih za
dobrobit brojlera kao Sto su visoki nivoi amonijaka i toplotni stres. Medutim, razvoj novih
tehnologija za automatsko otkrivanje hazarda za bezbednost hrane je jos uvek u ranoj fazi i zahteva
dalja istrazivanja. Implementacija PLF u proizvodnji brojlera i deljenje podataka u realnom
vremenu omogucavaju neprestan nadzor stanja zdravlja i dobrobiti brojlera.

Kljuéne reci: informacije iz lanca hrane, zdravlje brojlera, dobrobit brojlera.
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FOOD CHAIN INFORMATION: THE NEED TO IMPROVE THEM IN BROILER
PRODUCTION SYSTEMS THROUGH PRECISION LIVESTOCK FARMING

Dragan Anti¢"”

!University of Liverpool, Institute of Infection, Veterinary and Ecological Sciences, United Kingdom
"Dragan.Antic@liverpool.ac.uk

Summary

Food Chain Information (FCI) is an important part of risk-based meat safety assurance systems.
Its potential is yet to be fully developed in European food production systems. Mainly, the
important underused parts of the FCI in broiler production chain are information on potential
welfare indicators, birds’ health indicators and presence of certain foodborne pathogens in live
birds on farm. This information is useful for abattoirs receiving broilers for processing to allow for
risk categorisation of flocks and batches and informed decision-making. Precision livestock
farming (PLF) technologies, including computer vision systems, sensors, and microphones, are
increasingly being implemented in broiler sector. They have the potential to increase the usefulness
and completeness of FCI by enabling automated monitoring of broiler welfare, health, and food
safety indicators. For example, detection of a notifiable disease, such as avian influenza, at the
early stage of infection in a poultry flock is crucial for preventing spread to other flocks on the
same farm, and to neighbouring farms. Currently available PLF technologies are based on the
sense they use to detect conditions, and can be categorized as vision, sound, smell, and feeling-
based technologies. Key indicators that they can detect are disease signs, mortality, gait
abnormalities, thermal stress, and harmful gas concentrations. Vision and sound-based
technologies are currently most developed and implemented with several demonstrating high
accuracy in monitoring syndromic signs of diseases and detecting dead birds. Environmental
monitoring has a good potential in detecting welfare-related factors such as high ammonia levels
and heat stress. However, development of new technologies to automatically detect food safety
hazards is still in early stage and requires more research. The implementation of PLF into broiler
production and data sharing could enable real-time, continuous monitoring of health and welfare
status.

Keywords: food chain information, broiler health, broiler welfare.
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IMOBE3AHOCT ,,BEJIE IIPYTABOCTHU* I'PYIHU CA KIAHUYHUM U
XUCTOJOIIKUM ITAPAMETPUMA KOJ BPOJJIEPA

Jparosy6 Mapuh!”, Cro6onan Crojanosuh’, Iparan Kuxuh', JIuauja IMepuh', Mupjana
Byxuh Crojunh’, Casa Cnupugonosuh’

"Vuugepsurer y Hosom Cany, [Tommonpuspenuu daxynrer, Hosu Can, CpOuja
*dragoljub.maric@uns.ac.rs

Cakerak

Bena npyraBoct (White striping, WS) mpeactaBiba jenHy of Hajuernrhe ONMMCAaHUX MHOIATHja
IpyJIHE MyCKyJliaType caBpeMeHUX Opojiiepa U JIOBOJIH CE Y BE3y ca HapyIICHUM KBaJIUTETOM Meca
1 CMambeHOM KOMepUHrjarHoM Bpeanouhy nunehnx rpyan. L{uss oBor pana 6mo je aa ce ncnura
MIOBE3aHOCT OlleHe Oelle MPYyraBoCTH ca 0Ja0paHuM KJIaHUYHHM M XHUCTOJOUIKHM IMapameTpuma
koj Opojiepa. Ha nunuju knama ogadpano je 45 TpynoBa MyHIKHX Opojiepa W3 UCTOT jara,
CBPCTaHUX Y TPH TpyIie pema crerneny oese rmpyrasoctu rpyau (WS 0, WS 1 u WS 2), ca o 15
JeMHKY y CBAaKOj rpynu. AHATH3UPaHH Cy Maca TpyIa, Maca W MPUHOC TPY/IU, Maca H IPUHOC
HOT'Y, Kao ¥ IijaMeTap MAIMIHUX BiIakaHa, Koe(UIHjEeHT Bapujalyje IMjaMeTpa H y1e0 Be3HBHOT
TKUBa y musculus pectoralis superficialis. Ca mopactoM crereHa Oese MpyraBoCTH 3Ha4ajHO Cy
pacie Maca Tpyna, Maca IpyId U HNPUHOC TPYAH, JOK Ha Macy M NPHHOC HOTY HHje YTBpheH
3Ha4ajaH yTtunaj. OJ XHCTOJONIKMX IapaMerapa, ca IOpacToM cTerneHa Oeie MpyraBOCTH,
3Ha4ajHO cy ce nmoBehaBanu koeduIMjeHT Bapyjalje qrjaMeTpa BilakaHa U yJ1e0 BE3UBHOT TKUBA,
0e3 3HayajHUX pa3liMKa y MPOCEYHOM JujamMeTpy BiakaHa. JloOujeHM Hamasum ykasyjy naa je
M3paKeHHjH CTeTieH OeJie IPyraBOCTH MoBe3aH ca Behom pasBujeHorrhy rpyaHOr Jena Tpyna u
U3pAXKECHUJUM CTPYKTYPHHM MPOMEHAMa Y TPYIHOM MHUIIUNY.

Kibyune peun: 6pojiepu, 6ena mpyraBoct, XUCTOJIOIIKA MapaMeTPH, TPYJHA MUIIUA.
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ASSOCIATION OF BREAST WHITE STRIPING WITH CARCASS AND
HISTOLOGICAL PARAMETERS IN BROILERS

Dragoljub Mari¢!*, Slobodan Stojanovi¢!, Dragan Ziki¢!, Lidija Peri¢!, Mirjana Puki¢
Stoj¢i¢!, Sava Spiridonovi¢!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*dragoljub.maric@uns.ac.ts

Summary

White striping (WS) is one of the most frequently described myopathies of the breast musculature
in modern broilers and is associated with impaired meat quality and reduced commercial value of
chicken breast meat. The aim of this study was to examine the association between white striping
score and selected carcass and histological parameters in broilers. At the slaughter line, 45
carcasses of male broilers from the same flock were selected and allocated into three groups
according to the degree of breast white striping (WS 0, WS 1, and WS 2), with 15 birds per group.
The following traits were analysed: carcass weight, breast weight and breast yield, leg weight and
leg yield, as well as muscle fibre diameter, coefficient of variation of fibre diameter, and
connective tissue content in m. pectoralis superficialis. With increasing white striping score,
carcass weight, breast weight, and breast yield increased significantly, whereas no statistically
significant effect was found on leg weight and leg yield. Among the histological parameters,
increasing white striping score was accompanied by a significant increase in the coefficient of
variation of fibre diameter and in connective tissue content, with no significant differences in mean
fibre diameter. These findings indicate that a more pronounced degree of white striping is
associated with greater development of the breast portion of the carcass and with more marked
structural changes in the breast muscle.

Keywords: broilers, white striping, histological parameters, breast muscle.

Scientific Meeting. Proceedings, 2026.
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MUKPOBHUOJIOIIKA NCITPABHOCT XPAHE 3A )KUBOTHUIHE VY 2025. TOAWHN

Cuobonan Jojunnosuh'”, Jlana Xanuh?, Canun Tankosuh!

'Arennmja 3a 6e36jemHoct xpate Bocue u Xepuerosune, Mocrap, Bocha u Xeprerosina
2JaBHa ycTaHOBa ,,BeTepunapcku 3aBox’ buxah, buxah, Bocna u Xepuerosuna
"dojcinovic@fsa.gov.ba

Cakerak

Mukpo6Hosoka HCIPAaBHOCT XpaHE 3a JKUBOTUIGE jelaH je OJ OCHOBHHUX IIPEIycioBa 3a
MIPOU3BO/IbY KBAIMTETHE U Oe30jeHe XpaHe 3a )kuBoTumbe. Y 2025. rogunu ox 403 ananusupana
y3opka, 45 wm 11,16% Huje 3agmoBospaBano onpende IlpaBuiaHMka 0 MHKPOOHOIONIKUM
KpUTEpUjyMHMa y XpaHH 3a xuBOTUEe (CimyxOeHu rinacHuk bocre m XepueroBune 67/12).
HajBuie HeajgexkBaTHHX y30paka Owiio je 30or nmoBehaHor ykymHOr Opoja MHKpOOpraHu3ama
(33,33%) u xBacaua u mjecHu (23,70%). Y ano HeajeKkBaTHUX y30paka 300 IPUCYTBa [IaTOreHa
u3HocHo je 2,74% u oxHocu ce Ha kinoctpuauje. 36or Henpuiarohenoctu [IpaBuiiHrKa HOBUM
Hay4YHUM Ca3HamUMa y 0BOj 00iactu, Huje Moryhie HanpaBuTH nopeleme pesynrara HCIUTHBAbA
ca pe3ynTaTiMa Jp)kaBa y OKpYy>KEEbY WM ca JApkaBama wianniama EBporcke YHyje.

Kibyune pujeun: xpaHa 3a )KUBOTHEC, TIPABHIIHUK, YKYIIaH OPOj MUKPOOpraHUu3aMa, aTOreHH.
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MICROBIOLOGICAL PROPERTIES OF FEED IN 2025

Slobodan Dojéinovié!”, Lana HadZi¢?, Sanin Tankovi¢!

'"Food Safety Agency of Bosnia and Herzegovina, Mostar, Bosnia and Herzegovina
?Public Institution ,,Veterinary Institute* Biha¢, Biha¢, Bosnia and Herzegovina
"dojcinovic@fsa.gov.ba

Summary

Microbiological integrity of feed is one of the basic prerequisites to produce quality and safe food.
In 2025, out of 403 analyzed samples, 45 or 11.16% did not meet the provisions of the Rulebook
on microbiological criteria for feed (Official Gazette of Bosnia and Herzegovina 67/12). The most
inadequate samples were due to an increased number of total bacteria (33.33%) and yeasts and
molds (23.70%). Proportion of inadequate samples due to the presence of pathogens was 2.74%
and refers to clostridia. Due to the failure to adapt the Regulation to new scientific knowledge in
this area, it is not possible to compare the test results with the results of neighboring countries or
with the European Union member states.

Keywords: feed, regulation, total number of microorganisms, pathogens.

Scientific Meeting. Proceedings, 2026.
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MHUKPOBHNOJIOIIKNU KPUTEPUJYMHU Y XPAHU 3A ’)KUBOTUIHE — CTAIBE,
PU3NIIN, U3A30BU

Bojaun Fosuh!*, CioGonan dojuunosuh?, Jiparo Heauh!?

!JaBna ycranosa Betepunapcku uncrutyt Penyonuke Cpricke ,,JIp Baco Byrosan®, bama Jlyka, bocha n
XepueropuHa
2Arennuja 3a 6e36jeanocT xpane Bocue u Xepuerosune, Moctap, Bocna n Xepuerosuna
3Vuusepsuret y beorpany, ®akynter BeTepunapcke Meaunune, beorpan, Cpouja
*bojan.golic@virs-vb.com

Caikerak

XpaHa 3a KUBOTHEE HOCH ojipeljeHe MHKpOOHOJIOIIKE PU3UKE, KOJU CY Y JUPEKTHO] BE3H ca
3[paBJbEM )KUBOTHEbA U eKOHOMHYHOIIY TPOU3BOAGE, @ Y HHAUPEKTHO] BE3H Ca 3APABIHEM JbYTH.
OCHOBHU PU3HIM 110 3/IpaBJbe KUBOTHIbA Cy ATOTeHe OakTepuje, MpBeHCTBeHO Salmonella spp.,
3atuM Clostridium perfringens, oK yKyIiaH 0poj MUKpOOpraHu3aMa U KBacalla v IUTHjeCHH BHIIE
YTH4y Ha Ipou3BoJHE nepdopMaHCe M EKOHOMHYHOCT NPOM3BOAME. 3a PA3IHMKy Ol XpaHe,
MHUKPOOHOJIONIKH KPUTEPHUjYMHU Y XpaHH 3a )KUBOTHEGE HUCY YjelHaueH! y EBPOIICKOj YHHUjH, HETO
Cy OCTaBJbCHHM Ha pErylicame JpKaBaMa WIaHHIaMa y CKJIaJy C OIIITHM HPUHIUIAMA
nedunucannM y Ypenou Komucuje EBporicke yauje 183/2005. Camo 3a mojeinHe KaTeropuje
XpaHe 3a XHBOTHH-C (XpaHa KUBOTHUIGCKOI ITOPHjEKIIa, CHpOBa XpaHa 3a kyhHe JjpyOmmIe), y
cknany ca Ypenoom Komucuje EBporicke yuuje 142/2011, nedunucanu cy KpuTepujymu 3a
CaJIMOHeJNe, KIocTpuadje U eHTepodakTepuje. ¥ bocHu u XepueroBuHH, MHUKPOOHOIOIIKH
KPUTEPHJYMH y XpaHU 32 KHUBOTHHIC JedUHHCAHU Cy [IpaBHIITHUKOM O MHUKPOOHOJIOIIKHM
KpUTEPHjyMHUMa y XpaHU 3a )kuBoTuibe (Ciyx0Oenu riacHux bocue u Xepuerosune 67/12). Oaj
MPaBUITHKK OJIHOCH CE CaMO Ha XpaHy 3a )KUBOTHE KOj€ MPOU3BOJIC XPAHY HITH CE YIIOTPeOIbaBajy
3a IPOU3BO/IIHY XpaHe U He 00yXBaTa CBE KaTeropHje KUBOTHIbA M XpaHEe 3a )KUBOTHHE. Takole,
MPaBUITHHK 3aHEMapyje 3HaYajHe PU3HKE, C JeTHE CTPaHE MO MIUTAY I0jeIJMHAX MUKPOpPTaHH3aMa
(Huje y3eta y 003up Listeria monocytogenes y CUIaXu U CjeHaXxH, a obaBe3aH je, 0e3 jacHOT
HAy4HOT yTeMeJbewa, Staphylococcus pyogenes), a ¢ qpyre CTpaHe IO MUTamby JeGUHHCAHUX
rpaHryYHUX BpujepHocTd. Y BocHu m XepieroBuHu ce, Ha FOJUIIBEM HUBOY, U3BpIIU oko 500
MHUKPOOHOJIOIIKMX aHaJi3a XpaHe 3a ®UBOTHIbE. [Ipocjeuan yino He3aioBosbaBajyhux y3opaka y
nepuony 2014-2025. rogune usnocuo je 28,13%, npeercTBeHo 300r noBehaHor ykynHor Opoja
MHUKpOOpraHu3ama ¥ KBacalla " IUIHjeCHH, J0K Cy nmaTtoreHe o6akrepuje yrBphene y mame ox 1%
y3opaka. [IpujaBe yrunyha wmm nmopemehajn y mpon3BomsH, KOjH ce JOBOJIE y BE3Y Ca XPaHOM 32
KHBOTHIbE, HUCY PETHCTPOBAHH. MUKPOOHOJIONIKK KPUTEPHjYMH Y XpaHH 3a JKHUBOTUEHC
NPEe/ICTaBIbajy 3HAYajaH M3a30B U yKa3yjy Ha MoTpedy CHCTEMCKOT MPEUCITUTHBAbA PEryIaTHBE
3aCHOBAHOT Ha Hay4YHO] MPOLjeHH PU3HUKA.

Kibyune pujeun: xpaHa 3a )KUBOTHIE, MUKPOOHOJIOIIKHA KPUTEPH]jyMH, CAIMOHETA, PU3HULIH.
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MICROBIOLOGICAL CRITERIA IN FEED - STATUS, RISKS, CHALLENGES
Bojan Goli¢!", Slobodan Dojéinovié?, Drago Nedi¢!?

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
’Food Safety Agency of Bosnia and Herzegovina, Mostar, Bosnia and Herzegovina
3University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*bojan.golic@virs-vb.com

Summary

Feed carries certain microbiological risks, which are directly related to animal health and
production economics, and indirectly related to human health. The main risks to animal health are
pathogenic bacteria, primarily Salmonella spp., followed by Clostridium perfringens, while the
total number of microorganisms and yeasts and molds have a greater impact on production
performance and production economics. Unlike food, microbiological criteria in feed are not
standardized in the European Union but are left to the regulation of the Member States in
accordance with the general principles defined in the European Commission Regulation 183/2005.
Only for certain categories of feed (feed of animal origin, raw pet feed), in accordance with the
Regulation of the European Union 142/2011, criteria for Salmonella, Clostridia and
Enterobacteriacea are defined. In Bosnia and Herzegovina, microbiological criteria in feed are
defined by the Regulation on Microbiological Criteria in Feed (Official Gazette of Bosnia and
Herzegovina 67/12). This Regulation applies only to feed for animals that produce food or are used
for food production and does not cover all categories of animals and feed. Also, the regulation
ignores significant risks, on the one hand regarding individual microorganisms (Listeria
monocytogenes in silage and haylage is not considered, and Staphylococcus pyogenes is
mandatory, without a clear scientific basis), and on the other hand regarding defined limit values.
In Bosnia and Herzegovina, approximately 500 microbiological analyses of feed are performed
annually. The average share of unsatisfactory samples in the period 2014-2025 was 28.13%,
primarily due to an increased total number of microorganisms and yeasts and molds, while
pathogenic bacteria were detected in less than 1% of samples. No reports of deaths or production
disruptions related to feed were registered. Microbiological criteria in feed represent a significant
challenge and indicate the need for a systematic review of the regulation based on scientific risk
assessment.

Keywords: feed, microbiological criteria, Salmonella, risks.

Scientific Meeting. Proceedings, 2026.
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BETEPUHAPCKA MEJIUIINHA MEBY PEI'YJINCAHUM TIPO®ECHUJAMA:
3HAYAJ 1 N3A30BU Y CABPEMEHOM JABHO3/IPABCTBEHOM KOHTEKCTY

Jparo Hequh'>*, Muopag Mupuiosuh!, Panko Illxpouh?, Huxag ®ejzuh’, Herocias
Jlyknh?, Iparan Knexesuh’, bojan Ionuh, Jeaena Crapuyesuh®

'Vuusepsurer y beorpasy, @aky/areT BeTepuHapcke Meauumne, beorpan, Cpouja
>VuusepsureT y bamoj Jlynu, Meaununacku paxynrer, bama Jlyka, BocHa n Xepuerosuna
3Vuusepsurer y CapajeBy, Berepunapcku daxynret, Capajeso, bocna 1 Xeprerosuna
“MUHHICTapCTBO MOJBOIPUBPEJIE, IIYMAPCTBA U Boponpuspene PeryOmuke Cpricke, bama Jlyka, bocHa u
XepuerosuHa
SJaBHa yctanosa Berepunapcku uncrutyt Peny6muke Cprcke ,,J[p Baco Byrosan®, Bama JIyka, Bocua u
XepuerosuHa
SMuHHCTapCTBO 32 HAYYHOTEXHOJIOIIKU Pa3Boj M BUCOKO 00pa3zoBame Pemybnnke Cpricke, bama Jlyka,
bocna u Xepuerosuna
*drago.nedic@gmail.com

Caikerak

Berepunapcka MeauiivHa TpecTaBiba jeJIHY O/ celaM mpodecrja Koje cy y CBUM JpKaBaMa
ynanunama EBporicke yuuje (EY) mpeno3nare kao perynucane. OBa UMECHHIIA OJ[pa)kaBa
n3y3eTaH 3Hayaj BeTEpHHAPCKE JjeTIaTHOCTH, HE caMo 3a 3[paBJbe )KUBOTHEbA, HETO U 34 3aIUTHTY
jaBHOT 371paBJba, 0€30jeHOCT XpaHe U OvyBame OnoauBep3uTeTa. [IpaBHN OKBHp 32 IPU3HABAE
1 MOOMJTHOCT CTpY4YHUX KBanm¢ukaiuja y okBupy EY ycrocrassben je JlupextuBom 2005/36/E3,
koja je moaepHusoBaHa JupektuBoM 2013/55/EVY, a koje cy TeMesb CHUCTeMa IIpHU3HABaEmHA
perymucanux npodecuja y EY. Denepanuja Betepunapa Epore mporjemyje Opoj mToKTOpa
BerepuHapcke MeanuuHe y EBponu (38 npxasa) y 2023. ronuan Ha 328.494, y3 pact ox 6% y
onHocy Ha 2018. roauny. 3a EY mnponjena msnocn npubmmkno 220.000 akTHBHHX JOKTOpa
BETEPUHAPCKE MEMIIMHE, WU MPOCjeuHo oko 49 nokropa BerepuHapcke meunuue Ha 100.000
cTaHOBHHKa. [{1Jb OBOT paja jecte ga aHaNIM3Upa MOJ0XKA] BETEPUHAPCKE MEIUIMHE y CHCTEMY
peryiucanux npodecuja, Te Ja yKake Ha 3Hauaj yckiahuBama HallMOHAIHOT 3aKOHOJABCTBA ca
EBPOINCKUM IMpPaBHUM TeKOBHHama. Pam Takohe pa3matpa crpyuHe KBanu(puKaiuje, MOCTYIKE
MPU3HABAKA, T M3a30BE Ca KOjUMa CE CYO4aBajy JOKTOPU BETCPHHAPCKE MEIUIIMHE Y MPOLEeCY
npexorpaanyHe MoOWIHOCTH. CTaTyc perynmcane mpodecHje TOHOCH HU3 TPETHOCTH, MpPHje
CBera MoJu3ame CTaHaap/a CTPYYHOCTH, 3alITUTY jABHOT HHTEpeCca M OJIAKIIABambe MOOMITHOCTH
CTpyUmaka YHyTap jeJUHCTBEHOI TPXKUINTA pana. VcroBpeMeHO, aHalM3a OTKpUBA M 3HaYajHE
M3a30BE€ BE3aHE 3a XapMOHHM3aLM]y OOpa3OBHHX MpOrpaMa, ycarjamlaBambe HaJJIe)KHOCTH
Pa3IUYUTUX HUBOA BJIACTH Y CIIOKEHUM JpXKaBHUM ypehemnuma, Te aIMUHUCTPATUBHE MPENpeKe
y IOCTyNIUMa NpU3HaBama Kpanuukanyja. bocna n Xepuerosuna uma yCcTaBHY CI0KEHOCT U
HeyckiaheHoct nomaher 3akoHonaBcTBa ¢ aupekTHBama EY. JloHomeme cBeoOyxBaTHOT
3aKOHOJIABHOT OKBHPA U MPUMjeHA Y ITPAKCH je MPeyCiIoB 3a MyHOIpaBHO ydenihe BeTepuHapcKe
CTPYKE Y €BPOIICKOM CHCTEMY NpHU3HABaKka KBaJTH(pUKaIHja.

Kibyune pujeun: perynucane npodecuje, Berepunapcka menuinuna, Jupekrusa 2005/36/E3,
CTpy4HE KBanuduKalmje, jaBHO 31paBJbe.
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VETERINARY MEDICINE AMONG REGULATED PROFESSIONS: SIGNIFICANCE
AND CHALLENGES IN CONTEMPORARY PUBLIC HEALTH CONTEXT

Drago Nedi¢"S*, Milorad Mirilovi¢!, Ranko Skrbi¢?, Nihad Fejzi¢?, Negoslav Luki¢?,
Dragan KneZevi¢®, Bojan Goli¢5, Jelena Star&evié®

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2University of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and Herzegovina
3University of Sarajevo, Faculty of Veterinary Medicine, Sarajevo, Bosnia and Herzegovina

“Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska, Banja Luka, Bosnia
and Herzegovina

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina

®Ministry of Scientific and Technological Development and Higher Education of the Republic of Srpska,

Banja Luka, Bosnia and Herzegovina
*drago.nedic@gmail.com

Summary

Veterinary medicine is one of seven professions recognised as regulated across all European Union
(EU) Member States, reflecting its importance for animal health, public health protection, food
safety and biodiversity conservation. The legal framework for the recognition and mobility of
professional qualifications within the EU is established by Directive 2005/36/EC, modernised by
Directive 2013/55/EU. The Federation of Veterinarians of Europe estimates the number of
veterinarians in Europe (38 countries) in 2023 at 328,494, a 6% increase compared to 2018. For
the EU, the estimate is approximately 220,000 active veterinarians, averaging around 49 per
100,000 inhabitants. This paper analyses the position of veterinary medicine within the system of
regulated professions and highlights the importance of harmonising national legislation with the
European acquis. It also examines professional qualifications, recognition procedures, and the
challenges veterinarians face in cross-border mobility. The status of a regulated profession brings
notable advantages, raising professional standards, protecting the public interest, and facilitating
mobility within the single labour market. At the same time, the analysis reveals challenges:
harmonising educational programmes, aligning competences across different levels of government
in complex state structures, and administrative obstacles in qualification recognition. Bosnia and
Herzegovina faces constitutional complexity and a lack of alignment of domestic legislation with
EU directives. Adopting a comprehensive legislative framework and its practical implementation
is a precondition for the veterinary profession's full participation in the European qualifications
recognition system.

Keywords: regulated professions, veterinary medicine, Directive 2005/36/EC, professional
qualifications, public health.

Scientific Meeting. Proceedings, 2026.
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DOPRINOS SEKCIJE UDRUZENJA VETERINARA VRBASKE BANOVINE U
OSNIVANJU VETERINARSKOG FAKULTETA U BEOGRADU

Milan Z. Balti¢!*, Milorad Mirilovi¢!, Dragan KneZevi¢?, Drago N. Nedi¢!?2

'Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
2Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i
Hercegovina
“milanbaltic@gmail.com

SaZetak

Udruzenje marvenih lekara Kraljevine Srbije osnovano je 1890. godine. Godine 1903. pokrenulo
je Casopis Veterinarski glasnik. Aktivnost Udruzenja prekidaju Balkanski ratovi i Prvi svetski rat.
U Prvom svetskom ratu na Solunskom frontu bilo je nekoliko desetina doktora veterinarske
medicine. lako malobrojno i u ratnim uslovima, Udruzenje marvenih lekara nije bilo neaktivno, u
Vodenu je 31. maja i 1. juna 1918. godine odrzalo Zbor, na kojem se razgovaralo o obrazovanju
kadrova iz veterinarske medicine i o potrebi da se u Srbiji, u okviru Univerziteta u Beogradu,
osnuje Veterinarski fakultet. Posle zavrSetka Prvog svetskog rata u Kraljevini Srba, Hrvata i
Slovenaca osnovano je Jugoslovensko veterinarsko udruzenje, koje je 1922. godine pocelo sa
izdavanjem casopisa Jugoslovenski veterinarski glasnik. Aktivnost udruzenja intenzivirana je
posle formiranja devet Banovina, kada je formirano i devet banovinskih veterinarskih sekcija,
medu kojima su najaktivnije bile Savska (Zagreb) i Vrbaska (Banja Luka). Tridesetih godina 20.
veka pocelo je sve CeSce da se piSe i o potrebi osnivanja Veterinarskog fakulteta u Beogradu.
Najglasniji zagovornik potrebe osnivanja Veterinarskog fakulteta u Beogradu bilo je Udruzenje
vrbaske banske sekcije veterinara. Uredbom Ministarstva prosvete iz avgusta 1936. godine
osnovan je Veterinarski fakultet u Beogradu, a ve¢ u oktobru 1936. godine u prvi semestar upisano
je 149 studenata. Fakultet je sa radom poceo 26. oktobra 1936. godine. Prvi izabrani redovni
profesor bio je dr h.c Antonije Vukovié, a prvi dekan bio je profesor Filozofskog fakulteta, biolog,
akademik dr Zivojin Pordevi¢.

Kljuéne reci: Solunski front, Jugoslovensko veterinarsko udruzenje, banovinske sekcije.

Zahvalnica: Istrazivanje je podrzano sredstvima Ministarstva nauke, tehnoloSkog razvoja i inovacija
Republike Srbije (Ugovor broj 451-03-34/2026-03/200143).

Hayunu ckyn. 36opuuk pagosa, 2026.
53



31% Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina)

I11-2

Invited lecture

CONTRIBUTION OF THE VRBAS BANOVINA SECTION OF THE ASSOCIATION OF
VETERINARIANS TO THE ESTABLISHMENT OF THE FACULTY OF
VETERINARY MEDICINE IN BELGRADE

Milan Z. Balti¢!*, Milorad Mirilovi¢!, Dragan KneZevi¢?, Drago N. Nedi¢!?

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
‘milanbaltic@gmail.com

Summary

The Association of Veterinary Practitioners of the Kingdom of Serbia was founded in 1890. In
1903, it launched the journal Veterinarski glasnik. The activities of the Association were
interrupted by the Balkan Wars and the First World War. During the First World War, there were
several dozen doctors of veterinary medicine on the Salonika Front. Although small in number and
operating under wartime conditions, the Association of Veterinary Practitioners was not inactive:
in Vodena, on 31 May and 1 June 1918, it held an assembly at which the education of veterinary
personnel was discussed, as well as the need to establish a Faculty of Veterinary Medicine in
Serbia, within the University of Belgrade. After the end of the First World War, the Yugoslav
Veterinary Association was founded in the Kingdom of Serbs, Croats and Slovenes; in 1922, it
began publishing the journal Jugoslovenski veterinarski glasnik. The Association's activities
intensified after the establishment of the nine Banovinas, when nine Banovina veterinary sections
were also formed, among which the most active were the Sava (Zagreb) and Vrbas (Banja Luka)
sections. In the 1930s, increasing attention was given in writing to the need to establish a Faculty
of Veterinary Medicine in Belgrade. The most vocal advocate of this need was the Vrbas Banovina
Section of the Association of Veterinarians. By a decree of the Ministry of Education in August
1936, the Faculty of Veterinary Medicine in Belgrade was established, and as early as October
1936, 149 students were enrolled in the first semester. The Faculty began operating on 26 October
1936. The first elected full professor was Dr h.c. Antonije Vukovi¢, while the first dean was
Professor Zivojin Pordevi¢, a biologist, academician, and professor at the Faculty of Philosophy.
Keywords: Salonika Front, Yugoslav Veterinary Association, Banovina sections.
Acknowledgment: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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KOHTUHYUTET OAP/KABAIbBA YHUBEP3UTETCKE BETEPUHAPCKE HACTABE
KAO I'JIABHH ITIPEAYCJIOB KBAJIMTETA

Mapko Hunuosuh', Hukoanna Muaomesuh', Mupa Majkuh!, Haga Iaasma’

"Vuugepsurer y Hosom Cany, [losmonpuspenun daxynrer, Hosu Can, Cpouja
“mcincovic@gmail.com

Cakerak

HenpekuHO opikaBame YHUBEP3UTETCKE HACTABE TPEICTaBIba jeJ]aH Ol KIbYUHHX TPEyClioBa
KBaJINTETa BUCOKOT 00pa30Bama, HAPOUYHUTO y TUCITUILIMHAMA KOje 3aXTeBajy Oorara TeopHujcKa
3Haa U Pa3BOj NPAKTHYHUX BEIITHHA, KA0 IITO je BeTeprHapcKka MeauiuHa. CTaJIHOCT HAacTaBe
omoryhaBa JIOTHYaH ClIeJl y4erha, jep ce IpaJuBO Ociamka Ha NPETXOIHO CTeYCHA 3Hama. 3aTo
CBaKH MPEKHJ] OTEeKaBa Pa3yMeBarbe CIOKEHHX MATOJOIIKUX MpoLeca U CMamyje epUKacHOCT
yCBajarba 3Hama. PeloBHO M3BOlemhe HacTaBe oMoryhiaBa 1 KOHTHHYHPaHO MPOBEPaBabe 3Habha
CTyJieHaTa, MPAaBOBPEMEHY MMOBpaTHY HH(OPMAIHjy ¥ KOPEKIH]y rpelaka, MTo AUPEKTHO YTHYE
Ha KBanuTeT OyJayhnX BeTepHHapa W HUXOBY CIPEMHOCT 3a KIMHUYKY mpakcy. OnpikaBame
HacraBe y PenyOmuum CpOuju perynucaHo je 3akOHOM O BHCOKOM oOpasoBamy (Ciry:xOeHH
rnacuuk PenyOnuke CpOuje 88/2017), kao u craryTMMa YHUBEp3UTETa U (paKyjTeTa,
NpaBUIHULMMA O CTyIUpamy W aKpeIuTAlMOHWM CTaHAapiuMa HalUOHAJHOT Tena 3a
aKpeuTallnjy, KOju 3ajeIH0 00aBe3yjy HHCTHTYIIM]jE Jia pealln3yjy HaCTaBHU IUIaH y MpeBul)eHoM
0o0uMy u poky. JlyroTpajHu OpeKHJ HAcTaBe MMa OpOjHE HETaTUBHE TMOCICIHIIC: CMAaFbCHE
KBaJIUTETA 3HAKA, IIPEKH/] KOHTUHYHUTETA Y YUCHY, OTE)KAaHO CaBJIaIaBakhe PAKTUIHUX BEIITHHA
noceOHO BaXKHUX Yy BETEPHUHAPCKO] MEIMIMHHU, TMPOAYKEHE CTYAUpama H HapyllaBambe
MOTHBAIlje CTyaeHaTa. Takole, TakBu mopemehaju MOTy HETaTHBHO yTHIIATH Ha PEMyTaldjy
BHCOKOIIKOJICKE YCTaHOBE M HeH aKaJeMcKu KpenuOwmiuter. 30or Tora je obOezbehuBame
CTaOHMJIHOT M HEMIPEKUAHOT HACTaBHOT IpOoIieca O] CYIITHHCKOT 3Hayaja 3a KBaJUTET 00pa3oBama
u (popMupame KOMIETEHTHUX CTpydibaka. [1oceOHO je BaKHO Jla ce y 00JIACTH BETEpPHHAPCKE
MEIMIIMHE O4YyBa MHTErpaldja TEOpPHjCKe M TpPaKTHYHE HACTaBe, jep CaMO TaKO CTYyJIEHTU
pa3Bujajy CrIOCOOHOCT MPHMEHE 3Hama y JMJarHOCTUIU W Tepanuju OOJIECTH JKUBOTHHbA, IITO
MpE/ICTaB/ba OCHOBY CaBpPEMEHE BETCPHHAPCKE Mpakce M Yy 3allTUTH jaBHOT 3/]paBiba H
0e30eHOCTH XpaHe.

Kibyune peun: BICOKO 00pa3oBame, 3aKOHCKA peryaTHBa, IPEKH] HACTaBe, KOMIICTEHIIH]E.
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CONTINUITY OF UNIVERSITY VETERINARY TEACHING AS A KEY
PREREQUISITE FOR QUALITY
Marko Cincovi¢!”, Nikolina MiloSevi¢!, Mira Majki¢!, Nada Plavsa!
"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
“mcincovic@gmail.com
Summary

The uninterrupted delivery of university teaching represents one of the key prerequisites for the
quality of higher education, particularly in disciplines that require extensive theoretical knowledge
and the development of practical skills, such as veterinary medicine. The continuity of teaching
enables a coherent learning sequence, as course content builds upon previously acquired
knowledge. Therefore, any interruption impairs the understanding of complex pathological
processes and reduces the efficiency of knowledge acquisition. Regular teaching also enables
continuous assessment of students’ knowledge, timely feedback, and error correction, which
directly influences the quality of future veterinarians and their readiness for clinical practice. The
organization of teaching is regulated by the Law on Higher Education (Official Gazette of the
Republic of Serbia 88/2017), as well as by university and faculty statutes, study regulations, and
accreditation standards of the National Accreditation Body, which together oblige institutions to
implement study programs within the prescribed scope and timeframe. Prolonged interruption of
teaching leads to numerous negative consequences, including reduced knowledge quality,
disruption of learning continuity, difficulties in mastering practical skills particularly important in
veterinary medicine, extended duration of studies, and decreased student motivation. Such
disruptions may also negatively affect the reputation and academic credibility of higher education
institutions. Therefore, ensuring a stable and uninterrupted teaching process is essential for
maintaining educational quality and forming competent professionals. In veterinary medicine, it is
particularly important to preserve the integration of theoretical and practical instruction, as this
enables students to develop the ability to apply knowledge in the diagnosis and treatment of animal
diseases, which forms the basis of modern veterinary practice and contributes to public health
protection and food safety.

Keywords: higher education, legal regulation, teaching disruption, competencies.

Scientific Meeting. Proceedings, 2026.
56



31. Toxumime caBjeToBame JOKTOpa BerepruHapcke mMeauine Pery6mike Cpricke (bocua u Xeprieropuna)

I11-4

ETUHKA U KOMYHUKOJIOI'HJA Y BETEPUHAPCKOJ MEJUIIUHU KAO OCHOB
CTATYCA CTPYKE Y JPYUITBY

Jparo Hequh'?*, Onmeep Cresanouh?, Musnan Maseruh!

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke meauimne, beorpax, Cpbuja
?JaBHa ycTanoBa Betepunapcku mactutyT Pemy6muke Cprcke ,,JIp Baco Byrtosan® Bama Jlyka, bocna u
XepueroBuna
*drago.nedic@gmail.com

Caikerak

Berepunapcka MequIuHa y CaBpeMEHOM JAPYIUTBY HHUje caMO OMOMEIHMLMHCKA CTPyKa HEro u
JJeIaTHOCT OJ1 jJaBHOT HMHTEpeca, Koja HOCH 3HAuajHy COIMjajHy oAroBopHocT. [lomToBame
eTMYKMX Hayela ¢ KBAJUTETHa KOMYHUKOJOIWja IpPEICTaBibajy TeMeJbHEe CTyOoBe
npo(eCHOHAIHOT HWICHTUTETA JIOKTOpa BETEpUHApPCKE MeauinHe. ETHka y BeTepHHAPCKO]
MeanuuHu 00yXBaTa IpUHIMIIE OiarocTama (JJ00poOUTH) KUBOTHIGA, OAHOCA TIPEeMa KIIHjeHTY,
KOJICTHJaJTHOCTH M OJrOBOPHOCTH TpeMa jaBHOM 3/paBiby. KOMyHHKOIOTHja ce OJHOCH Ha
CBEYKYITHOCT TEOpHja M BjEIITHHA YCMEHe, NMICMEHE M HeBepOalHe KOMYHHUKauuje Hu3Mely
JIOKTOpa BETEPUHAPCKE MEIULMHE, BIACHUKA JKMBOTHIbA, HAJUISKHUX MHCTUTYLHja, MEAWja U
mmpe jaBHoctd. OBaj paj MMa 3a 1UJb JIa KPUTHUYKHU Carjie/ia yJIory €THKe U KOMYHUKOJIOTH]E Y
W3rpajilbl M OYyBamy cTaryca BerepuHapcke npodecuje y npymry. [lopen mehynapomnux
kozekca (World Organisation for Animal Health-WOAH, Federation of Veterinarians of Europe-
FVE, American Veterinary Medical Association-AVMA), yropeaHo ce aHaIM3UpPajy H
HanuoHaHu akTi BertepuHapcke komope CpoOuje — Kojeke BeTepuHApCKO-MEIUIIMHCKE ETHKE,
JIMCIUITIIMHCKO-CTHYKU TIPaBIIHUK U [IpaBmitHUK 0 pagy ETHYkor kommTeTa, Ka0 KOXEPEHTaH
TPOJjeIHM HOPMATHBHM W WHCTHUTYLHOHAITHH CHCTEM. AHAJIM30M JIOCTYIHE JIHATEparype W
WIyCTPAaTHBHUX CTyJIMja Ciydaja, paj Mokasyje Ja HeJOCJbelHa NMPHMjeHa CTHYKUX Hadena |
cnaba KOMYHHUKalldja JIOBOAE 10 TyOWTKa TMOBjepema KiHMjeHaTa, NoBehaHOr pu3HKa Oj
npodecroHaIHUX MPOITyCTa U HApyLIEHOT yrieaa cTpyke. McToBpeMeHo, HCTpaKMBamba I0Ka3yjy
Ja KOHTMHyHMpaHa efgykKalMja M3 oOJacTH eTUKe M KOMYHHKAIMjCKUX BjeLITHHA 3HA4YajHO
yHampelyje KBaauTeT BETEPUHAPCKUX YCIyra, 33JJ0BOJHCTBO KIIMjeHATa M TEPLEIIHNjy CTPYKe y
jaBHOCTH. YTope/Ha aHaIu3a Mel)yHapOIHUX W HAIIMOHAIHUX aKaTa yKa3yje Ha KOHBEPIeHIIU]Y Y
TeMEJFHUM HaveIuMa, ajTi ¥ Ha TTOTpedy 3a axXypHupameM JoMahnx Kojaekca y o0racTuMa jeTHOT
31paBJba, pyKoBoheHka aHTHMUKPOOHHM JIMjEKOBUMA W AUTHTATHE KOMYHHKaIHje. 3aKibydyje ce
Jia TIOIITOBAkhE ETHYKUX CTaHAapaa M pa3BHjeHa KOMYHHKOJIOMIKA KOMIIETCHIM]a MTPECTaBIbajy
OCHOB CTaTyca BEeTEpPUHAPCKE CTPYKE Kao MOYy3JaHOT YyBapa 3/paBJba )KUBOTHIA U JbYAHU, Ka0 U
0e30jeTHOCTH )KUBOTHE CPEIMHE Y IyXYy KOHIITITa JeJHO 3apaBibe.

Kibyune pujeun: BeTepuHapcka eTHKAa, KOMYHHKOJIOTHja, cTaTyc npodecuje, jeHO 3ApaBibe,
Berepunapcka xomopa Cpowuje.
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ETHICS AND COMMUNICATION IN VETERINARY MEDICINE AS THE BASIS OF
THE STATUS OF THE PROFESSION IN SOCIETY

Drago Nedi¢!*, Oliver Stevanovié¢?, Milan Maleti¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
*drago.nedic@gmail.com

Summary

Veterinary medicine in contemporary society is not merely a biomedical profession but an activity
of public interest with significant social responsibility. Ethical principles and quality
communicology form foundational pillars of the professional identity of veterinarians. Ethics in
veterinary medicine encompasses animal welfare, client relations and public health accountability.
Communicology refers to theories and skills of oral, written, and non-verbal communication
among veterinarians, animal owners, colleagues, institutions, the media, and the public. This paper
critically examines the role of ethics and communicology in building and preserving the veterinary
profession's status. Alongside international codes (World Organisation for Animal Health-WOAH,
Federation of Veterinarians of Europe-FVE, American Veterinary Medical Association-AVMA),
it comparatively analyses the national acts of the Veterinary Chamber of Serbia — the Code of
Veterinary-Medical Ethics, the Disciplinary-Ethical Rulebook, and the Rulebook on the Work of
the Ethics Committee, as a coherent three-part normative and institutional system. Through
literature and case study analysis, the paper demonstrates that inconsistent application of ethical
principles and poor communication lead to loss of client trust, increased risk of malpractice, and
damaged professional reputation. Conversely, research shows that continuous education in ethics
and communication significantly improves service quality, client satisfaction, and public
perception of the profession. Comparative analysis indicates convergence in core principles and a
need to update the national framework regarding One Health, antimicrobial stewardship, and
digital communication. It is concluded that compliance with ethical standards and developed
communication competence form the basis of the veterinary profession's status as a reliable
guardian of animal and human health, as well as environmental safety, in the spirit of the One
Health concept.

Keywords: veterinary ethics, communicology, status of the profession, One Health, Veterinary
Chamber of Serbia.
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TEPAIINJA Y3 IOMOTR ’ KUBOTUIbA: BAJTAHCUPAIBE KOPUCTHU 3A JbYJIE,
JAOBPOBUTHU JKUBOTUIHA U ITIPO®ECUOHAJIHE OAI'OBOPHOCTH

Mapuja Iajuh!'", Karapuna [ajuh!, Penata Penuh?, Karapuna Henagosuh’, JKosr
Beuken’, Hukosa Mapruh?, 3oe lopomcxu’

"Vuugepsurer y Hosom Cany, [Tommonpuspenuu daxynrer, Hosu Can, CpOuja
>Vuusepsuret y Beorpany, [Tossonpuspennu pakynter, beorpan, Cpouja
3Vuupepsurer y Beorpany, ®akysiTer BeTepuHapcke Meuuune, beorpan, Cpouja
*Vuupepsurer y Hosom Cany, Memuuuncku paxyarer, Hosu Can, Cpouja
“marija.pajic@polj.edu.rs

Caikerak

KyhHu jby0nMIm urpajy BaxkHy yJIOTy y )KMBOTY YOBeKa, JONpUHOCEhH HE caMO eMOIIMOHATHOM
Onarocramy, Beh u (QU3MYKOM M COIMjaJTHOM 37paBiby. Y OKBHpY Xojuctuukor ,,One Health
MPUCTYMa, MHTepaKiuje u3Mely JbyIu M KMBOTHE,A CBE BHILE CE MPEIMO3HA]y Kao KOPHCHE,
moceOHO y KOHTEKCTY IOAPIIKES MEHTAITHOM 3JIpaBJby, pPEXaOWIWTAIMjH ¥ COIHjaTHOj
nHTerpanyju. Tepanuja y3 momoh ’knBOTHIHA, Hajuenthe 3acHOBaHa Ha pajly ca IIcuMa U KOmbHMa,
MoKazaia je Mo3uTUBHe edexTe KoJ ocobda ca HEypOJIOIIKUM, KOTHUTHBHUM M OMXEjBUOPATTHUM
nopemehajuma. Mako cy kopucTH 3a JbyAe NOOpPO JOKYMEHTOBaHE, YTHIQ] OBHUX IPaKCH Ha
JIOOpPOOUT KUBOTHE-A OCTAje HEJOBOJBHO HCTPaXKEH, MOCEOHO y CpeirHama ca HEJIO0BOJHHO
pa3BUjeHUM peryJiaTOpHUM OKBUpHMa. Hanasu nmperxoaHor uctpaxusama y CpOuju ykaszyjy Ha
OrpaHu4eHy MH(MOPMUCAHOCT U HEAOCIECTHOCTH y OOYLH, PEeryjaTHBH M NPOLEHH NOOPOOUTH
TepanujcKux Kowa. ONCYCTBO CTaHAaPIM30BaHNX MPOTOKOJIA 32 M300p, 00yKy U npahiewme ykasyje
Ha PHU3HK M0 HBUXOBY JyrOpouHy J0OPOOHUT, HAPOUYHUTO y MOTJIENy MPEKOMEpHOr KopHihema u
3aKacHEJIOr IIperio3HaBama CTpeca. YJjora BeTepHHapa OCTajeé HEJOBOJFHO Ae(HHHCaHA. Y
MPaKCH, OBE aKTUBHOCTH Hajuemhe CIPOBOJE TepaneyTH WIM BIACHHUIM JKUBOTHHA, JIOK CE
BETEPHHApH YKJbYYy]y TEK KaJa ce IojaBe NpOOJIEeMH, IITO MX CTaBJbad Y PEaKTUBHY yMECTO
NPEBEHTUBHY YJIOTY M MOXKE YTHLATH Ha JOCIeIHOCT mpoueHe noopodutn. Cse Behe
HMHTEpEeCOBamhe 32 HeTpaJuloHalHe KyhHe jbyOuMIle H0AaTHO OTBapa €THYKa MUTama, jep ce
IBUXOBE clieluuruHe MoTpede TElIKO 3a/I0BOJbaBajy y TEPAINHjCKUM YCIOBUMA, IITO MOXE
JIOBECTH JI0 XPOHUYHOI cTpeca U HapylieHe 1oOpobutu. OBU Hanasu ykasyjy na cy noctojehe
Mpakce W Jlajbe MPETSKHO yCMEpeHe Ha YOBEKa, MOK O0OPOOHT KUBOTHEA M MPOPECHOHATHE
OJITOBOPHOCTH HHUCY JOBOJbHO HHTerpucane. lloTpebaH je ypaBHOTEXKEHHUjU IPHUCTYIl KOjH
o0OyxBaTa Jby/ICKE KOPUCTH, JOOPOOUT KUBOTHH-A U JaCHO Ae(UHHUCAHE YJIore, y3 eayKauujy u
pa3Boj CMEpHHIIA.

Kibyune peun: tepanuja y3 momoh )XxuBoTHEA, JOOPOOHT )KUBOTHA, BETEPHHAPCKA eTHKa, One
Health, kyhau jbyOumIm.

3axBanHMIa: McTpaxkuBame je MOAPIKaHO CPEACTBUMA MUHHCTapCcTBa HayKe, TEXHOJOIIKOT pa3Boja M
nHoBanyja Penyomuke Cpouje (Yrosop 6poj 451-03-34/2026-03/200117).
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ANIMAL-ASSISTED INTERVENTIONS: BALANCING HUMAN BENEFITS, ANIMAL
WELFARE AND PROFESSIONAL RESPONSIBILITY

Marija Paji¢!*, Katarina Paji¢!, Renata Reli¢?, Katarina Nenadovié3, Zolt Be¢kei®, Nikola
Martié¢4, Zoe Doronjski’

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
3University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia
“marija.pajic@polj.edu.rs

Summary

Companion animals play an important role in human life, contributing not only to emotional well-
being but also to physical and social health. Within a holistic One Health framework, human—
animal interactions are increasingly recognized as beneficial, particularly in mental health support,
rehabilitation, and social integration. Animal-assisted interventions, most commonly based on
work with dogs and horses, have demonstrated positive effects in individuals with neurological,
cognitive, and behavioural disorders. Although human benefits are well documented, the impact
on animal welfare remains insufficiently explored, especially in settings with underdeveloped
regulatory frameworks. Findings from a previous study in Serbia indicate limited awareness and
inconsistencies in training, regulation, and welfare assessment of therapy horses. The lack of
standardized protocols for selection, training, and monitoring suggests risks to their long-term
welfare, particularly overuse and delayed recognition of stress. The role of veterinarians remains
insufficiently defined. In practice, these activities are often carried out by therapists or animal
owners, while veterinarians are involved only when problems arise, placing them in a reactive
rather than preventive role. The growing interest in non-conventional companion animals raises
additional ethical concerns, as their species-specific needs are often difficult to meet in therapeutic
settings, potentially leading to chronic stress and compromised welfare. Overall, current practices
remain predominantly human-centered, while animal welfare and professional responsibilities are
not sufficiently integrated. A more balanced approach is needed, supported by education and the
development of guidelines.

Keywords: animal-assisted interventions, animal welfare, veterinary ethics, One Health,
companion animals

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200117).
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CABPEMEHE HYTPUTUBHE CTPATEI'MJE KOJI KOKA HOCHUJbA Y INJbY
OPOPTUPUKAIINIJE KOH3YMHUX JAJA BUTAMUHOM /|

Hparan Megep!”, Tejan Mepuh!, Cramen Pagynosuh', Ceersnana Iprosuh’, Iparossy6
Josanosuh'!, Pagmuiaa Mapkosuh!

'Vuusepsuter y Beorpany, dakyinTer BeTepuHapcke Menuuune, beorpan, Cpouja
“dsefer@vet.bg.ac.rs

Caxkerak

Buramus /] je nunocosryOMIIHM BUTAMHH KOjJH PEryJIMIIEe XOMEOCTa3y KajlljymMa U Ba)kaH je 3a
3[paBJbe KHUBOTHA W JbyAH. Hemocratak ButamuHa [ KOJ JbYyIU MOXXE M3a3BaTH PaxXUTHUC,
ocTeoMasIalijy WK MaJ IMYHUTETA, a KOJI KOKOIIaKa HeIoCTaTak BUTaMuHa J[ HeraTuBHO yTHYe
Ha MPOM3BOMY jaja (MaJ HOCHBOCTH, jaja ca TaHKOM JbyCKOM, Beha MOTpOIImka XpaHe UTIH.).
[otpebe 3a BuTamMuHOM /I 3aBHCE O] y3pacTa, 10JIa, 3PAaBCTBEHOT CTakba, a KO KHBOTHEHA U OJ1
MIPOM3BO/IHE KAaTeropHje M NOAMUPY]Y ce Kpo3 xpaHy. HamupHune xoje caapke Butamud /I cy
JI0COC, IPBEHO MECO, jeTpa, TYHA U jaje, a 300T HeypaBHOTEKEHE UCXPAHE Jby U Hajuelihe He MOTy
MOJMHUPUTH 1OTpede Ha oBaj HauumH. Ko KMBOTHIA ce JHEBHE MOTpede MOTY 3aJI0BOJBHTH
JI0JIaBakeM BUTAMHUHCKO-MHHEPAIHUX IpeacMelna y xpaHy. Karexpa 3a ucxpany u OOTaHHKY
dakynTera BeTepuHapcKe MeaunHe YHuBepauTera y berpany u kommanuja Fish corp 2000 Feed
CIIPOBEJIH Cy MCTPAXKUBAKE HA KOMEPIUjaIHO] (hapMu KOKOIIAKa, IJie CY Y XpaHy KOKa HOCHIba
crapux 20 Hemesba J0JaBaId MIPEMUKC ca aKTHBHUM o0yimkoM ButamuHa [[. Oriern je Tpajao 6
MeCeIH, a IPOU3BOJ] OBOT KOHIIENTa UCXpaHe je jaje oboraheno Buramuuom [I. OGoraheno jaje
caapku npoceuno 2,56 ug/100 g mace jajera. Konzymanujom xpane oborahene BuramMmuHom /J|
MOT'y Ce TpPEeBEHUpaTH pa3Ha 000JbeHba, alld U JIAKIIE 330BOJBUTU JHEBHE MOTpede Kako KOA
JbY I, TAKO U KOJ| KHBOTHHA.

Kibyune peun: xuBuna, oopouu, oborahene HaMUpHHIIE, jaja.

3axBanuuna: McrpaxuBame je MoapxaHo cpencTBuMa MMHHCTapCTBa HayKe, TEXHOJIOLIKOT pa3Boja M
uHoBanuja Penyonuke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).
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Invited lecture

MODERN NUTRITIONAL STRATEGIES IN LAYING HENS IN ORDER TO FORTIFY
TABLE EGGS WITH VITAMIN D

Dragan Sefer!”, Dejan Peri¢!, Stamen Radulovi¢!, Svetlana Grdovié¢', Dragoljub
Jovanovié¢!, Radmila Markovi¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“dsefer@vet.bg.ac.rs

Summary

Vitamin D is a liposoluble vitamin that regulates calcium homeostasis and is important for animal
and human health. Vitamin D deficiency in humans can cause rickets, osteomalacia, or a decrease
in immunity, and in chickens, vitamin D deficiency adversely affects egg production (decrease in
carrying capacity, thin-shelled eggs, higher feed consumption, etc.). The need for vitamin D
depends on age, sex, health status, and in animals also on the production category and is met
through food. Foods that contain vitamin D are salmon, red meat, liver, tuna and egg, and due to
an unbalanced diet, people usually cannot meet their needs in this way. In animals, the daily
requirement can be met by adding vitamin and mineral premixes to the feed. The Department of
Nutrition and Botany of the Faculty of Veterinary Medicine University of Belgrade and the
company Fish Corp 2000 conducted a study on a commercial chicken farm, where a premix with
the active form of vitamin D was added to the food of laying hens 20 weeks old. The experiment
lasted 6 months, and the product of this nutritional concept is an egg enriched with vitamin D. An
enriched egg contains an average of 2.56 pg/100 g of egg weight. By consuming foods enriched
with vitamin D, various diseases can be prevented, but also easier to meet the daily needs of both
humans and animals.

Keywords: poultry, meals, fortified foods, eggs.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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NNPUMEHA CYINIEMEHATA HA BA3 BPAOH MOPCKHUX AJITU, TAHUHA 1
BEJIOT JIYKA Y INVbY CMABEIBA EMUCUJE METAHA KO MJIEYHUX
KPABA

Hannjena Kuposckn'*, Paguma Ipoxanosuh!, Jby6omup Jopanosuh!, Ceera Apcuh’,
Cperen Henuh', Jlyman Bouubakopuh!, Ciapuna Jpaxuh', Uan Byjanan!

'Vuusepsuter y Beorpay, dakysiTeT BeTepuHapcke Menuuune, beorpan, Cpouja
“dani@vet.bg.ac.rs

Caxkerak

EHTepuuka eMucHja MeTaHa KO/l MICYHHX KpaBa Mpe/ICTaB/ba 3HAUajaH H3BOP racoBa ca e(heKToM
CTakJeHe OallTe W BEJIHMKHA W3a30B 32 OJPKHBY CTOYAPCKY MPOM3BOAMKY. VcmUTHBamM cMo
e(pUKACHOCT 0J]a0paHuX HYTPUTUBHUX CYIIEeMEHATa Kao IITO ¢y OpaoH MOPCKE alire, TAHWHH H
EKCTPAaKT OeJlor JIyKa y IIMJbY CMamheHha eMUCHjEe METaHa KOJl MIICYHUX KpaBa. VcTpaxkuBame je
00yXBaTHIIO EKCIIEPUMEHTAJIHY CTYAM]Y Y KOjOj je eMUCHja MeTaHa MepeHa IIPUMEHOM JaCePCKOT
Mepaya MeTaHa, JIOK Cy OHOXEMHJCKHM M XEMAaTOoJIOLIKH IapaMeTpd KpPBH aHAJIM3HPaHH
cTaHgapHUM JaboparopujckuM Mmeroaama. [lopen Tora, mpaheHu Cy NMPOWM3BOAHU MApaMETPH,
YKJbY4yjyhn MIedyHOCT W cacTaB MIieKa, Kao IIOKa3aTeJbH yTullaja CyIUIEeMEHTaluje Ha
MPOIYKTUBHOCT )KHUBOTHIbA. Pe3yNTaTu Cy yKa3aiu la CBU MCIIUTHBAHH CYIJIEMEHTH JONPUHOCE
CMambeHhy EMHCH]e METaHa, PH YeMy Ce MHTCH3UTET epeKTa pa3liuKyje y 3aBUCHOCTH OJ1 BPCTE U
HUBOA Jo/1aTKa y 00poky. Hajsehu moTeHnmjan 3a penyKInjy eMUCH]je IoKasaje Cy OpaoH MOpCKe
ajre, 3aTUM TaHUHM, JIOK Cy TpernapaTy Ha 0a3u OeJor Jiyka MMalu yMepeHnju edekar. 3HauajHo
je Jla Cy MOCTHTHYTa CMabeha EMHCH]e MeTaHa OCTBapeHa 0e3 HeraTHBHOT yTHIaja Ha MIICYHOCT,
TO ykKa3yje Ha MOryhHOCT HWHUXOBE MpHUMEHEe Yy Ipakcu 0e3 ryOuTaka y MpOU3BOJIHUM
pesynraruma. JloOujeHu Hanasu noTBplyjy MOTEHIMjal HABEJICHUX CYyIJIEMEHATa y CMarbewmy
€KOJIOIIKOT OTHCKa MJIEYHOT roBejapcTa. byayha mcrpaxuBama Tpeda sia Oyay ycMepeHa Ha
ONTHMHU3ALM]y [103a, pa3yMeBame MeXaHu3aMa JeJOoBamka, Kao U MPOLEHY EeKOHOMCKE
UCIJIATUBOCTH M MOTYNHOCTH IIUpE MPUMEHE.

KibyuHe peun: miieuHe KpaBe, EMHCHja MeTaHa, CyIIEMEHTAIH]a.

3axBanHnma: VcTpakuBame je MOAPKAHO CPEeACTBMMa MMHHUCTapCTBa HAayKe, TEXHOIOIIKOT pa3Boja U
uHoBanyja Penyonuke Cpouje (YroBop 6poj 451-03-34/2026-03/200143) u ®onpna 3a Hayky PenyOmuke
Cpowuje (ITpojexar 6poj 775029).
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APPLICATION OF BROWN SEAWEED, TANNIN AND GARLIC-BASED
SUPPLEMENTS FOR METHANE EMISSIONS MITIGATION IN DAIRY CATTLE

Danijela Kirovski'*, Radi$a Prodanovi¢!, Ljubomir Jovanovi¢!, Sveta Arsi¢!, Sreten Nedi¢',
Dusan Bosljakovi¢!, Slavica Drazi¢!, Ivan Vujanac'

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“dani@vet.bg.ac.rs

Summary

Enteric methane emissions from dairy cattle represent a significant source of greenhouse gases and
a major challenge for sustainable livestock production. This study evaluated the effectiveness of
selected nutritional supplements, including brown seaweed, tannins, and garlic extract, in reducing
methane emissions in dairy cows. The research was conducted as an experimental study in which
methane emissions were measured using a laser methane detector, while biochemical and
hematological blood parameters were analyzed using standard laboratory methods. In addition,
production parameters, including milk yield and milk composition, were monitored to assess the
effects of supplementation on animal productivity. The results indicated that all tested supplements
contributed to a reduction in methane emissions, although the magnitude of the effect varied
depending on the supplement type and dosage level. Brown seaweed showed the greatest
mitigation potential, followed by tannins, while garlic-based supplements exhibited a moderate
level effect. Importantly, the observed reductions in methane emissions were achieved without
negative effects on milk yield, indicating their potential applicability in practice without
compromising production performance. The findings confirm the potential of tested supplements
as effective tools for reducing the environmental footprint of dairy production. Future research
should focus on optimizing dosage, understanding mechanisms of action, and evaluating economic
feasibility and scalability.

Keywords: dairy cows, methane emissions, supplementation.

Acknowledgment: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143) and by the Science Fund
of the Republic of Serbia (Project No. 7750295).
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Ceeraana I'paosuh!’, lejan Mepuh’', Pagmuna Mapkosuh!, Iparosby6 Joanosuh'
Hparan llegep!

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke meauimne, beorpax, Cpbuja
*cecag@vet.bg.ac.rs

Cakerak

XpaHa 3a KHBOTHIC MMa M3Y3€THO Ba)KHY YIIOTY Y CTOYApCTBY U MPEICTaBJba TNIABHH HU3BOP,
VIJbCHUX XHUJIpaTa, MPOTEHHA, BUTaMHHA U MuHepana. CeHO M cHjiaxa Cy JBE BPCTE XpaHWBa
KOH3EPBHCAHUX KPMHHX OWJbaKa W BeOMa Cy 3HAUYAjHU y UCXPAHU MIICUYHHX KpaBa. Y MOCICIHe
BpeMe ce YEeCTO BOAM IOJIEMHKA KOje XpPaHUBO je 00Jbe y MCXpAaHU MIICYHHX KpaBa, CEHO WIIN
cunaka. Ha ocHOBY nuTepaTypHUX NOAATaKa, yCTAHOBHIIM CMO Jia je MUTAke CEHO WM CHIIaXa,
BUXOB edexar Ha MCXpaHy M nepdopMaHce MICYHHX KpaBa, Ka0 M Ha MPOHM3BOAIY MIIEKa H
KBAJIUTET CHUPa Kao IPOM3BO/Ia O] MIIeKa, IPEAMET UCTPaKNBakba BEJIMKOT Opoja cryauja. Ctyauje
Cy UCTpaXXHMBaJIe eeKaT MCXpaHe MIICUHHX KpaBa CEHOM HJIH CHJIQJKOM MPOU3BEACHOM O] HCTOT
MaTHYHOT OMJBHOT MaTepujalia, ITo je OWII0 BayKHO paau 00e30ehuBama AUpeKTHE YIOPEAUBOCTH
HEKOJIMKO CacTojaka MJIeKa, Kao IITO Cy NMPOTEHHCKe (pakiuje, MacHe KHCeJMHE U onpeheHu
BUTAMHUHHU. Y CTAHOBJBEHO j€ J1a C€ aHATM3UPaHU Y30pIH MIIEKa KpaBa XpambEeHUX CEHOM U MJIeKa
KpaBa XpameHUM CHJIQ)KOM 3HAYajHO Pa3iIMKyjy Y HEKOIUKO KoMmroHeHTH. Behe koHIeHTpaiuje
€CEHIMjaTHUX MAaCHUX KUCEJIMHA, JIN3UHA U yTpecluHa IpoHal)eHe Cy y MJIeKy KpaBa XpameHUX
CCHOM, JTOK je MJICKO KpaBa XPamCeHUX CHIIKOM MOKa3aio Belie KOHIIEHTpallje BUTaMuHa b1y,
ButamuHa E u cnepmuna. Ctyauje cy Takole mokasane Aa je KBATUTET M YKYC MOJNYTBPIUX H
TBPJMX CHPEBa, HAMPABJLCHUX OJ1 MIIeKa KpaBa Koje Cy KOPHCTHJIC CaMO CEHO y CBOjOj UCXPaHHU,
JIaNeKo 00JbH HETO Kaja Cy KpaBe KOPHCTHIIC M CHIaxy. TpaJullMOHaTHO, Y AJIICKOM HOAPYYjY
ce jeJMHO MJICKO KpaBa KOje ce XpaHe CEHOM KOPHCTH 3a MPOHM3BOAKY MOIYTBPAUX U TBPAUX
cupeBa. Takohje, Beoma ychemiaH MapKeTHHI M TMPOMOIHMja ,MIIEKa OJ CceHa™ Kao
CIEIMjaTM30BaHOT MIPOM3BO/IA, alll U HANpelaH TEeXHOJOIIKH Pa3BoOj KOju oMoryhasa cyiieme
3eJIeHe Mace Y 3aTBOPEHOM IIPOCTOPY Ca eHEePreTCKH epruKacCHUM CHCTEMUMA 3a BEHTHIIALHU]Y, ULy
y mpuiior c¢Be Behoj ynorpebu ceHa y HCXpaHU MIIEYHUX KpaBa. 300T O[IMYHOT KBaJIUTETa MJIEKa,
JIOOMjeHoT OJ] MIIEYHHX KpaBa Koje ce XpaHe ceHoMm, roxuHe 2016., TepMHH ,,CEHO MIIEKO™ je
yKJby4eH y EBporcku perucrap rapaHTOBaHUX TPaJUIMOHATHHUX CHCLHUjalUTETa M THME je
3amrrrhen mmpom EBporncke yuuje. Ctynuje cy mokasase aa ce M HeKe aHaIN3UpaHe KOMIIOHEHTE
MJIEKa KpaBa Koje Cy XparmeHe CHIIaKOM HUCY 3Ha4YajHHje Pa3InKOBaje OJf KOMIIOHEHATA Y MIIEKY
KpaBa XpameHUM CEHOM, TaKo Ja Cy MoTpeOHa Jlajba HCTPaKUBaka Y OKBUPY OBE MpoOIeMaTnKe.
Kibyune peun: ceHo, cuinaxa, ncXpaHa, MIEKO.

3axBanHMIA: VcTpakuBame je MOAPIKaHO CPEACTBHMA MUHHCTapcTBAa HayKe, TEXHOJOIIKOT pa3Boja W
uHoBanuja Penyonuke Cpouje (Yrosop 0poj 451-03-34/2026-03/200143).
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HAY OR SILAGE - EFFECT ON PERFORMANCE OF DAIRY COWS

Svetlana Grdovi¢!", Dejan Peri¢!, Radmila Markovi¢!, Dragoljub Jovanovié¢!, Dragan
Sefer!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*cecag@vet.bg.ac.rs

Summary

Animal feed has an extremely important role in animal husbandry and is the main source of
carbohydrates, proteins, vitamins and minerals. Hay and silage are two types of feed for canned
forage plants and are very important in the diet of dairy cows. Recently, there has often been a
controversy as to which feed is better in the diet of dairy cows, hay or silage? Based on the
literature, we found that the issue, hay or silage, as well as their effect on the nutrition and
performance of dairy cows, as well as on milk production and the quality of cheese as a dairy
product, has been the subject of research by many studies. The studies investigated the effect of
feeding dairy cows with hay or silage produced from the same parent plant material, which was
important to ensure direct comparability of several milk constituents, such as protein fractions,
fatty acids and certain vitamins. It was found that the analyzed samples of milk from hay-fed cows
and milk from silage-fed cows differed significantly in several components. Higher concentrations
of the essential fatty acids, lysine and putrescine, were found in the milk of hay-fed cows, while
milk from silage-fed cows showed higher concentrations of vitamin B12, vitamin E and spermine.
Studies have also shown that the quality and taste of semi-hard and hard cheeses, made from the
milk of cows that used only hay in their diet, was far better than when the cows also used silage.
Traditionally, in the Alpine area, only the milk of hay-fed cows is used to produce semi-hard and
hard cheeses. Also, the very successful marketing and promotion of ,,hay milk* as a specialized
product, as well as advanced technological development that enables the drying of green mass
indoors with energy-efficient ventilation systems, are in favor of the increasing use of hay in the
diet of dairy cows. Due to the excellent quality of milk obtained from dairy cows fed on hay, in
2016 the term ,,hay milk” was included in the European Register of Traditional Specialities
Guaranteed and is thus protected throughout the European Union. Studies have shown that some
of the analyzed components of milk from cows fed with silage did not differ significantly from the
components in the milk of hay-fed cows, so further research is needed within this issue.
Keywords: hay, silage, diet, milk.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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YIHOTPEBA CO®TBEPA Y AHAJIU3U OBPOKA 3A BUCOKO MY3HE KPABE
BABUPAHOM HA CEHAKU PAKH MTPOU3BEJAEHOJ Y PA3JIMUYUTUM
TEXHOJIOIIKUM NPOHECUMA

Hparan Bypcah!”, Cramen Paayaosuh?, Anexcanapa Usernh®, Munan Masneruh?, Jparan
Kuesxesuh?

'Cow.Feed, Beorpan, Cp6uja
*Vuusepsuret y beorpasy, ®aky/TeT BeTepuHapcke Meaunune, beorpan, Cpouja
SHHCTUTYT 3a IPUMERY HayKe y MoJbonpuBpeau, beorpan, Cpouja
“JaBHa ycTanosa Berepunapcku ucTutyT Pemy6muke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, bocHa u
XepuerosuHa
*drbursac@gmail.com

Caxerak

CeHaxka paXkd, Ka0 KBIUTETHO KabacTo XPaHUBO, JUPEKTHO YTHYE Ha MOOOJBIIAKE XEMHUjCKOT
cacraBa MJIeKa U ONITUMH3AIH]y TPOIIKOBa HcxpaHe. KoH3ymaruja oBor XpaHuBa 300T TOBOJEHOT
OJTHOCAa HEYTpaHHX IETEPLCHTCKUX BJIAKAaHA M BHCOKE CBAPJBUBOCTH BIIaKaHA, WHTCH3UBHPA
AKTUBHOCT LENYJIONUTUYKUX OakTepuja y Oypary. OBaj mporiec pe3ynTyje noBehaHoM CHHTE30M
cupheTHe KUCENIMHE, IITO j€ KIbYYHO 32 TOM3ambe MPOIeHTa MiledHe MacTh. Jlo0ap KBajauTeT oBOr
XpaHUBa MPECYAHO je YCIOBJbEH BPEMEHOM KOIICH-a PaKH, I CBAKO HEr0BO OJylarame
JPACTHYHO CMamyje XpamuBY BpeAHOCT. Tako, Miaay pax OJUIMKYyje BHCOKA EHEpreTcka
BPEIHOCT, J0K y (ha3u 1BEeTama yeo JUrHUHA y cTabJbHIM 3Ha4ajHO ce noBehasa, ynMe omana
BCHA CHEPreTCKa BPEHOCT M CBapJbUBOCT. YTOTpeba cOTBEPCKOT Mporama 3a UCXpaHy KpaBa
py>ka MOTryhHOCT BpJIO JaCHOT IpHKa3a pa3jifKa XeMHjCKOT cacTaBa WICHTHYHO (HOPMYITHCAHUX
00poka 0a3upaHHX Ha CEHAXKH PaXkd, MPUIPEMIBCHO] Pa3IMYUTHM TEXHOJOIIKAM MpOLEecHMa.
[pyraunje BpeJHOCTH CUPOBHX NPOTEHHA, SHEPIHje M HEYTPAITHUX JIETEPLIECHTCKUX BIAKHA HMajy
IpecyaH yTUId] Ha MPOU3BOJHE MapaMeTpe MJICYHUX KpaBa, y NPBOM peoy Ha THEBHY
MPOAYKIUjy Miieka. PeloBHa XeMHjCKa aHali3a CUPOBHHA TPEJICTaBIba MPBH KOPAK Y NPEIU3HO]
dbopmynauuju oOpoka, any Ty ce paJ HyTPULMOHUCTE He 3aBpliaBa, Beh 3axreBa npaheme najber
myTta 00poKa y MEIIaoHHu, XpPaHUJIOCHOM CTOJIy U KOHAYHO y OPraHU3MY KHUBOTHHHE.

KibyuHe peun: ceHaxka paxku, codpTeep, popmyaiuja oOpoxka.
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USE OF SOFTWARE IN ANALYSIS OF DIETARY FOR HIGH-DAIRY COWS BASED
ON RYE HAYLAGE PRODUCED IN DIFFERENT TECHNOLOGICAL PROCESSES

Dragan Bursa¢!'”, Stamen Radulovié¢?, Aleksandra Iveti¢’, Milan Maleti¢?, Dragan
Knezevi¢*

'Cow.Feed, Belgrade, Serbia
2Univesity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
3Institute for the Application of Science in Agriculture, Belgrade, Serbia
“Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia
and Herzegovina
*drbursac@gmail.com

Summary

Rye haylage, as a high-quality roughage feed, directly affects the improvement of the chemical
composition of milk and the optimization of feeding costs. Consumption of this feed, due to the
favorable ratio of neutral detergent fibers and high fiber digestibility, intensifies the activity of
cellulolytic bacteria in the rumen. This process results in increased synthesis of acetic acid, which
is crucial for increasing the percentage of milk fat. The good quality of this feed is crucially
determined by the time of rye mowing, where any delay drastically reduces its nutritional value.
In such a way, young rye is characterized by high energy value, while in the flowering phase the
proportion of lignin in the stem increases significantly, which decreases its energy value and
digestibility. The use of software programs for cow nutrition provides the possibility of a very
clear display of differences in the chemical composition of identically formulated meals based on
rye haylage, prepared by different technological processes. Different values of crude protein,
energy, neutral detergent fibers, have a decisive impact on the production parameters of dairy
cows, primarily daily milk production. Regular chemical analysis of raw materials is the first step
to precise meal formulation, but the work of the nutritionist does not end there, but requires
monitoring the further path of the meal in the feed factory, the feeding table and finally in the
animal's body.

Keywords: rye haylage, software, meal formulation.
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Josanosuh', Pagmuia Mapkosuh!
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Cakerak

MHEKpOeJIeMEHTH Cy MUHEpaJHE MaTepHje Koje Cy y Tely KHBOTHA 3aCTyIUbEHE Y TparoBuma
(<100ppm). MHUKpOENEMEHTH YYECTBYjy Y CKOpPO CBHM (U3HOJOMIKHUM U OHOXEMHjCKUM
IporiecuMa u 1ajy JOIpUHOC 00JbeM HCcKopulThaBamwy €Hepruje, CHHTE3! MIPOTEHHA, OCTBAPELY
00JBbMX TIPOU3BOJHO-PEIPONYKTUBHUX IOTCHIHWjala M O4YyBamby 3IpaBjba JKUBOTHIA, a
JKUBOTHIaMa ce 00e30el)yjy myTeM xpaHe, yIJIaBHOM y HEOpranckoj gpopmu (okcuiu, cyidaru).
buojocTymHOCT HEOpraHcKUX (OPMH MHUKpOCIIEMEHATa je OrpaHWYeHa W MOTpeOHE Cy BHCOKE
Jo3¢ ma OWM ce 3aM0BOJBHIIEC INOTpeOe >KUBOTHEGA, INTO YECTO JOBOAM 1O HEPABHOTEKE Y
XpaHJBUBUM MaTepHjama U MOTEHIMjATHIX IpobieMa ca TokcuuHotrhy. Ca npyre ctpaHe, j1a ou
ce MHKpPOEJIEMEHT pecopOoBa0 Kpo3 CIIy30K0XKY IIPEBHOT 3H/a, IPETXOTHO MOpA Jla Ce BEXe 32
onrosapajyhu Momnekyn opranckor mnopekia (nuranm). Kao pesynrar mehycoOHe kommeruiimje
MPUCYTHUX XPaHJBUBUX cacTojaka 3a ojroBapajyhe nuranje, Ka0 U MHOTOOPOJHHX OKCHJIO-
penykyjyhux mporieca Koju ce oJ[Bujajy y JIyMEeHY JUTE€CTUBHOT TPAKTa, PECOPIIIHja MUHEPAITHUX
Marepuja je 1o npasmiy Bpio Mana. Kao jenna ox npemioxkeHux MOryhHoOCTH, y aUTepaTypy U
MIPAaKTUYHY yMOTpedy yBOAM C€ T0jaM ,.Xelar WIH ,XeJJaTHH KOMIUIEKC™ KOjU IpE/CTaBIba
KOMIDJICKCHO jeIIMbCHE Y KOJeM je METAJIHU jOH BE3aH 3a JINTaH[ KOjU TOCeyje JBa U BHUIIIC
JIOHOpCKa aroMa, NMpH YeMy JIHTraH] oOyXBaTa METaJHH JOH MOMyT ,kiemra’ dopmupajyhu
IpcTeHoBe™. JIuranj je MOJIeKyJ WM jOH KOjH CaapKW aToM ca CIOOOIHUM EIEeKTPOHCKUM
apoM KOJUM Ce OCTBapyje Be3a ca JOHOM MeTaia. buiio koja oj IpUpoIHUX aMUHOKHCEITNHA MOXKE
Ja Oyne nuranj u popmupa ctabuiiaH MeTOWIaHH MPCTEH ca METAIHUM JOHOM. Y pe3yJTratuma
EKCIIEpUMEHTa MpHKa3aH je OJIaroTBOpaH edekar XenaTHUX, OIHOCHO OpraHcKuxX (opmu
MHKpOEJIEeMeHaTa Ha 3[[paBJbe LPeBa U IPOU3BOAHE pe3yiITaTe Npacaay y OArojy, y3 MUHUMAIHO
U3ITyYHBaEE y CIIOJBAIIY CPEIHHY.

KibyuHe peun: cBUmBapcKa IIpou3Bo/IHa, 00POK, OpraHcke popMe MUKpoereMeHara, eyorosa.

3axBayHHIA: VICTpakuBame je MOJpKaHO CpeACTBHUMa MUHHCTapCTBAa HayKe, TEXHOJOIIKOT pa3Boja M
nnoBanuja Pemryonmke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).
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ORGANIC TRACE MINERALS — TOOL FOR PRECISION IN THE FORMULATION
OF MIXTURES FOR SWINE NUTRITION

Dejan Peri¢!*, Dragan Sefer!, Stamen Radulovi¢!, Svetlana Grdovi¢!, Dragoljub
Jovanovié¢!, Radmila Markovi¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*dperic@vet.bg.ac.rs

Summary

Microelements are minerals that are present in the body of animals in trace amounts (<100ppm).
Microelements participate in almost all physiological and biochemical processes and contribute to
better energy utilization, protein synthesis, realization of better production and reproductive
potentials and preservation of animal health and are provided to animals through food mainly in
inorganic form (oxides, sulfates). The bioavailability of inorganic forms of trace elements is
limited, and high doses are required to meet the needs of animals, often leading to nutrient
imbalances and potential toxicity problems. On the other hand, for the microelement to be
reabsorbed through the mucous membrane of the intestinal wall, it must first bind to the
corresponding molecule of organic origin (ligand). As a result of the mutual competition of the
nutrients present for the corresponding ligands, as well as the numerous oxide-reducing processes
that take place in the lumen of the digestive tract, the resorption of mineral substances is usually
very small. As one of the proposed possibilities, the term ,,chelate” or ,,chelating complex* is
introduced into the literature and practical use, which is a complex compound in which a metal ion
is attached to a ligand that possesses two or more donor atoms, whereby the ligand encloses the
metal ion like a ,,pincer* forming ,,rings. A ligand is a molecule or ion containing an atom with a
lone electron pair that forms a bond with a metal ion. Any of the naturally occurring amino acids
can be a ligand and form a stable five-membered ring with a metal ion. The results of the
experiment showed the beneficial effect of chelated forms of microelements on the health of the
intestines and the production results of weaned piglets, with minimal excretion into the
environment.

Keywords: pig production, meal, organic forms of microelements, eubiosis.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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Branislav Balti¢5, Marija Paji¢*

"Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*Vojska Srbije, Beograd, Srbija
’Naucni institut za veterinarstvo Srbije, Beograd, Srbija
4“Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, Srbija
SInstitut za higijenu i tehnologiju mesa, Beograd, Srbija
“milanbaltic@gmail.com

SaZetak

Covek je, jos iz vremena kada je kao sakuplja¢ plodova i kao lovac podmirivao svoje potrebe za
hranom, upoznao vezu izmedu ishrane i zdravlja. Do nau¢nog pristupa ovoj povezanosti izmedu
ishrane i zdravlja ljudi dolazi u vreme osnivanja Medicinskih fakulteta. Ona je i danas predmet
istrazivanja, pri ¢emu se poseban znacaj daje izboru hrane i ishrani, jer se oni tokom godina
menjaju, a covekov gen se, od kako se uspravio do danas, nije promenio ni za 2%. Poznavanje
veze izmedu ishrane i zdravlja (bolesti) najée$ce se odnosi na vezu izmedu ishrane i hroni¢nih
nezaraznih bolesti (kardiovaskularne bolesti, dijabetes, tumori) koje su i naj¢es¢i uzroci smrtnosti
ljudi. Briga o ishrani i zdravlju nije samo briga pojedinca, vec i, na svetskom nivou, medunarodnih
organizacija. Preporuke o ishrani ljudi poznate su kao Piramide ishrane (Food pyramid). Najcesce
se, kao piramida ishrane pominje piramida Svedske iz 1974. godine prema kojoj se hrana
razvrstava u tri osnovne grupe. U prvoj baznoj grupi su mleko i proizvodi od mleka, margarin,
hleb, krompir, a u drugoj grupi su povrce i voce. Vrh piramide ¢ine meso, riba i jaja. Godine 2025.
u Sjedinjenim Americkim Drzavama doneta je nova piramida koju nazivaju i obrnutom ili
inverznom piramidom, jer se za ishranu ljudi preporucuje, pre svega, hrana koja je bogata
proteinima (meso, riba, sirevi, orasasti plodovi), pa i mastima (loj), a daleko manji znacaj daje se
ugljenohidratnim proizvodima i proizvodima kojima je dodat Secer. Nema univerzalne piramide
primenljive na sve ljude, bez obzira na pol, starost, fizicku aktivnost, fizioloska stanja (trudnoca,
dojenje) i epigenetske faktore.

Kljuéne reci: hrana, ishrana, preporuke.

Zahvalnica: Istrazivanje je podrzano sredstvima Ministarstva nauke, tehnoloskog razvoja i inovacija
Republike Srbije (Ugovor broj 451-03-34/2026-03/200143).
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HUMAN HEALTH AND FOOD PYRAMIDS

Milan Z. Balti¢!*, Marija Star&evi¢?, Jelena Janji¢!, Aleksandra Tasi¢?, Katarina Paji¢4,
Branislav Balti¢5, Marija Paji¢*

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Serbian Army, Belgrade, Serbia
3Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
4University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
SInstitute for Hygiene and Meat Technology, Belgrade, Serbia
“milanbaltic@gmail.com

Summary

Man, from the time when he met his needs for food as a fruit gatherer and as a hunter, has known
the connection between nutrition and health. The scientific approach to this connection between
nutrition and human health comes at the time of the founding of the Medical Faculties. It is still
the subject of research today, where special importance is given to the choice of food and nutrition,
because they change over the years, and the human gene has not changed by even 2% from the
time he stood up until today. Knowledge of the connection between nutrition and health (disease)
most often refers to the connection between nutrition and chronic non-communicable diseases
(cardiovascular diseases, diabetes, tumors), which are the most common causes of human
mortality. Taking care of nutrition and health is not only the concern of the individual, but also, at
the world level, of international organizations. Recommendations on human nutrition are known
as Food Pyramids. Most often, the pyramid of Sweden from 1974, according to which food is
classified into three basic groups, is mentioned as a food pyramid. The first basic group includes
milk and milk products, margarine, bread, potatoes, and the second group includes vegetables and
fruits. The top of the pyramid consists of meat, fish and eggs. In 2025, a new pyramid was
introduced in the United States of America, which is also called an inverted or inverse pyramid,
because it is recommended for human nutrition, first of all, food that is rich in proteins (meat, fish,
cheeses, nuts) and also fats (tallow), and far less importance is given to carbohydrate products and
products to which sugar has been added. There is no universal pyramid applicable to all people,
regardless of gender, age, physical activity, physiological conditions (pregnancy, breastfeeding)
and epigenetic factors.

Keywords: food, nutrition, recommendations.

Acknowledgment: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-34/2026-03/200143).
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BETEPUHAPCKA MEJULAHA Y EPU JEJHOT 3/IPABJbA: PETHOHAJITHA
OMNEPALIMOHAJTA3ALINJA, AHTUMUKPOBHA PESUCTEHLINJA Y OBPA3OBHM
OJICOBOP

Hparo Hexuh'S*, Topan Cresanosuh?, Huxag ®ejsuh’®, Byqumup IMaasmuh?, OQausep
Cresanosuh’, Bojan Cosmh’, Coma Pagojuunh’, Hehessko Kapadacua', lejan Kpmauh',
Musopax MupusioBuh'!

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke Meauiune, beorpan, Cpouja
2Vuusepsuret y beorpaay, Memuumnncku dakynrer u KiHuka 3a HHQEKTUBHE U TPOTICKE OOJIECTH,
beorpan, Cpbuja
3Vuusepsurer y CapajeBy, Berepunapcku daxysnret, Capajeso, bocHa u Xepleropuna
“CBjeTcka oprannsanuja 3a 31paBJbe KUBOTHEbA, [IpeacTaBHumTBO 32 EBpory, Mocksa, Pycuja
>JaBHa ycranoBa Berepunapcku unctutyT Peny6muke Cprcke ,,JIp Baco Byrosaun®, Bama Jlyka, BocHa u
Xepuerosuxa
*drago.nedic@gmail.com

Cakerak

CaBpeMeHH 3]paBCTBEHU U3a30BH — aHTUMUKPOOHA pe3uctennrja (AMP), HOBe U peeMepreHTHe
300HO3€, KJIMMATCKU U €KOJOIIKU MPUTHCLH, T€ MHTEH3MBHUpaHa Mel)yHapoiHa TProBHHa, CBE
n3pakeHuje TNoTBphyjy HEOIP>KUBOCT CEKBEHIIMjAIHOT, CEKTOPCKH OJBOJEHOT [jelioBama Y
3aIITHTH 31paBiba. KonrenT JenHo 3apaBibe Hamehe ce Kao OKBHpP KOjH MHTETPHINE 3/paBJbe
JbYJIM, )KUBOTHEA M JKUBOTHE CPEIMHE, ajli HEroBa CTBapHa OTEPATHBHA BPHjEJHOCT U JIajbe
3aBHCH O] PETHOHATHIX MHCTUTYLHOHAIHUX U 00pa3oBHUX pedopmu. OBaj pag uMa 3a nuib 1a,
U3 TIEePCHEeKTHBE 3alaJHOOAIKAHCKOT PErHOHa, KPUTUYKUA pasMOTPH YJIOTY BeTEpHHApPCKE
MEIUIMHE Y ONepaTuBHOj MPUMjeHH JeIHOT 3ApaBiba. AHANM3UPaHU Cy pedopMa oOpa3oBama
JOKTOpa BeTepHHApCcKe MenunuHe, 0opda mpotnB AMP u 3apasa, pernoHaqHH MeXaHU3MH
capaame (GF-TADs - Global Framework for the Progressive Control of Transboundary Animal
Diseases, ROHCM - Regional One Health Coordination Mechanism), kao u ynora meh)ynapoaunx
nipojekata (IPA - Instrument for Pre-accession Assistance, Twinning, Horizon Europe, Erasmus+)
y IpeBol)erby MONNTHKA Y IIPaKcy. 3akibydyje ce J1a ce BeTepuHapcKa CTpyKa He CMHUje TOCMaTpaTH
Kao momMohHHM cexTop, Beh kKao cTpykTypHHU cTy6 JenHor 3apasiba. bynyhHocT npodecuje 3aBucn
O]l BCHE CIIOCOOHOCTH Jia COIICTBEHE KallaluTeTe, OOpPa3OBHU CHCTEM M HOPMATHUBHY IpaKcy
CHUHXPOHH3Yje ca €BPOIICKUM U II00ATHUM CTaHIApIUMa, Y3 CTBApHO (QYHKLIMOHAIHY Capaimby
XYMaHOT, BETEPUHAPCKOT M CEKTOpa 3alITUTE )KUBOTHE CPEIUHE.

Kibyune pujeum: aHTUMHKpPOOHA pe3UCTEHIHMja, BETEpUHApPCKa MEIUIMHA, 300HO03€, JemaHo
31paBibe, 00pa3oBame.
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VETERINARY MEDICINE IN THE ERA OF ONE HEALTH: REGIONAL
OPERATIONALISATION, ANTIMICROBIAL RESISTANCE AND THE
EDUCATIONAL RESPONSE

Drago Nedi¢!", Goran Stevanovi¢?, Nihad Fejzi¢?, Budimir Plavsi¢4, Oliver Stevanovics,
Bojan Goli¢%, Sonja Radoji¢i¢!, Nedeljko Karabasil', Dejan Krnjai¢', Milorad Mirilovié¢!

'University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2University of Belgrade, Faculty of Medicine and Clinic for Infectious and Tropical Diseases, Belgrade,
Serbia
3University of Sarajevo, Faculty of Veterinary Medicine, Sarajevo, Bosnia and Herzegovina
“World Organisation for Animal Health, Regional Representation for Europe, Moscow, Russian
Federation
SPublic Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
*drago.nedic@gmail.com

Summary

Contemporary health challenges — antimicrobial resistance (AMR), emerging and re-emerging
zoonoses, climate and ecological pressures, and intensified international trade, increasingly
demonstrate that sequential, sector-isolated action is no longer sustainable. The One Health
concept emerges as a framework that integrates human, animal and environmental health, but its
real operational value still depends on regional institutional and educational reforms. From the
perspective of the Western Balkans, this paper critically examines the role of veterinary medicine
in the operational implementation of One Health. It addresses the reform of veterinary education,
the fight against AMR and zoonoses, regional cooperation mechanisms (GF-TADs - Global
Framework for the Progressive Control of Transboundary Animal Diseases, ROHCM - Regional
One Health Coordination Mechanism), and the role of international projects (IPA - Instrument for
Pre-accession Assistance, Twinning, Horizon Europe, Erasmus+) in translating policies into
practice. It concludes that veterinary medicine should not be regarded as an auxiliary sector, but
as a structural pillar of One Health. The future of the profession depends on its capacity to align
its institutional, educational and normative practices with European and global standards,
supported by genuinely functional cooperation between the human, veterinary and environmental
sectors.

Keywords: antimicrobial resistance, veterinary medicine, zoonoses, One Health, education.
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HNCIIMTUBAIBE AHTUMUKPOBHOI' JEJIOBAIbA CYIIVIEMEHATA HA BA3HU
JJAKTO®EPUHA VY IN VITRO Y CJIOBUMA

Panocaasa Casuh Pagosanosuh!”, Ouusep Paganosuh?, Hemama 3apaskosuh?, Cuisana
Crajkosuh’, Karapuuna llltapsanun', Muanjana Cunhuh!

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke meauimne, beorpan, Cpouja
2 Hayunu uHCTUTYT 3a BeTepunapcTtBo Cpouje, Beorpan, Cpbuja
“mimica@vet.bg.ac.rs

Caikerak

Jlakrodepun (JID) je raMkonmpoTenH M3 rpyre TpaHcepHrHa, KOjH y3 MHOTOOpOjHE OHOJIONIKE
(dyHKIIM]je UMa BaXHY YJIOTY y HECHEHU(PUUYHOM OATrOBOPY MMYHOIIOIIKE 0/I0paHe OpraHu3Ma, a
KapakTepHlle r'a W IIUPOK CHEeKTap aHTUMHUKPOOHOr JenoBama Ha ['pam-nosutuBHEe M I'pam-
HeraTtuBHe Oaktepuje. [luib oBor pajga je OMO Ja ce MCHUTa aHTUMHUKPOOHO renoBamwe JID y
3aBUCHOCTH OJ] 103€ Yy OUjeTEeTCKUM CYIUIEMEHTHMa NPUCYTHUM Ha TpXKUITY y PemyOnuim
Cp6uju. Kopumhena cy aBa npenapara pa3nmuuuTHX Ipou3Bohada, yuje karcyse caapxke 10mg
JI®, a mpunpemsbere cy 100%, 50% u 25% panHe koHneHTpanuje. MeTtona arap nudy3noHOT
tecta o Okcdopay je kopuirheHa 3a HCITUTHBABE aHTUMHUKPoOHOT edekra u moyrore Columbia
kpBHH arap u Mueller-Hinton arap. Kao tect mukpoopranusmu cy kopumhenn peedepeHTHH
cojeBu Staphylococcus aureus ATCC 25923, Streptococcus agalactiae ATCC 27956, Listeria
monocytogenes ATCC 19111, Escherichia coli ATCC 25922, Salmonella Typhimurium ATCC
14028 w Pseudomonas aeruginosa ATCC 27853. Pesynratu cy TnoOKazajau pa3JidunTy
AQHTUMHMKPOOHY AaKTUBHOCT CyIUIEMEHaTa Ha ©0a3um JsakTodepuHa IIpeMa MCIMTUBAHUM
MHUKpPOOpraHu3MUMa. IHXuOUTOpHU edekar je Bapupao o MUHIUMaNHOT (<8 mm), cpeamer (9-12
mm) 1 BUCOKOT (>12 mm). [Ipeunuk 30He maxubumje pacra Staphylococcus aureus je 6uo 26
mm 3a cymieMeHT 1. Bucoky 30Hy mHXHOWIHjEe pacTa 3a 00a CyIUIEMEHTa je HCIOJBIIo 75%
cojeBa mipu JI® xonrmnertparmju 100%, 3atum 67% cojeBa mpu koHneHTpanuju 50% u xox 50%
cojeBa pu kKoHUeHTpauuju JID ox 25%. CyrmiemeHT 1 je ucrospno u3pakenuje aejcTBo Ha ['pam-
Mo3UTHBHE Oakrtepuje, moceOHO Ha Streptococcus agalactiae (19-22 mm). CymnemeHT 2 je
WCIOJbUO TIMPY 30HY WHXUOWIIMjEe KOMIApPAaTHBHO ca cyruieMeHToM | kox Escherichia coli
Pseudomonas aeruginosa. Hajcnabuju edekar je mocTuruyT Kox Listeria monocytogenes Koja je
[OKa3ana 30Hy MHXMOMIMje pacTa jeAMHO IIPU MAaKCHMAalHOj KOHIEHTpalMju CyIUleMeHTa I.
W3mepene 30He MHXUOHIIMjE YKa3y]jy /1a aHTUMHUKPOOHO sieoBame JID 3aBucy 071 KOHIICHTpaIje
W BPCTE MUKPOOPraHU3Ma.

Kibyune peun: akroepus, IMjeTETCKHA CYIIEMEHT, aHTHMUKPOOHO JICIIOBAKhE.

3axpannuia: VcrpaxuBame je MOApKaHO cpeacTBEMa MUHHCTApPCTBA HayKe, TEXHOJOIIKOT pa3Boja U
uHoBanyja Penyonuke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).
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IN VITRO EVALUATION OF THE ANTIMICROBIAL ACTIVITY OF
LACTOFERRIN-BASED SUPPLEMENTS

Radoslava Savi¢ Radovanovié¢!”, Oliver Radanovié¢?, Nemanja Zdravkovi¢?, Silvana
Stajkovi¢!, Katarina Stavljanin', Milijana Sindi¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
“mimica@vet.bg.ac.rs

Summary

Lactoferrin (LF) is a glycoprotein from the transferrin group, which, in addition to numerous
biological functions, plays an important role in the non-specific immune defense response of the
organism, and is characterized by a wide spectrum of antimicrobial activity against Gram-positive
and Gram-negative bacteria. The aim of this work was to examine the antimicrobial activity of LF
depending on the dose in dietary supplements available on the market in the Republic of Serbia.
Two supplemets from different manufacturers were used, whose capsules contain 10 mg of LF,
and working concentrations of 100%, 50% and 25% were prepared. The Oxford agar diffusion test
method was used to test the antimicrobial effect of the Columbia sheep blood agar and Mueller-
Hinton agar media. The reference strains used as test microorganisms were: Staphylococcus aureus
ATCC 25923, Streptococcus agalactiae ATCC 27956, Listeria monocytogenes ATCC 19111,
Escherichia coli ATCC 25922, Salmonella Typhimurium ATCC 14028 and Pseudomonas
aeruginosa ATCC 27853. The results showed different antimicrobial activity of lactoferrin-based
supplements according to the tested microorganisms. The inhibitory effect varied from minimal
(<8 mm), medium (9-12 mm) and high (>12 mm). The diameter of inhibition zone growth for
Staphylococcus aureus was 26 mm in Supplement 1. A high zone of growth inhibition for both
supplements was exhibited by 75% of strains at LF concentration of 100%, then 67% of strains at
50% concentration and by 50% of strains at LF concentration of 25%. Supplement 1 showed a
more pronounced effect on gram-positive bacteria, especially on Streptococcus agalactiae (19-22
mm). Supplement 2 showed a wider zone of inhibition compared to Supplement 1 in Escherichia
coli and Pseudomonas aeruginosa. The weakest effect was achieved in Listeria monocytogenes,
which showed a zone of growth inhibition only at the maximum concentration of Supplement 1.
The measured zones of inhibition indicate that the antimicrobial activity of LF depends on the
concentration, as well as on the tested bacterial species.

Keywords: lactoferrin, dietary supplement, antimicrobial activity.

Acknowledgment: The study was supported by the Ministry of Science, Technological Development and
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YJOTI'A IOKTOPA BETEPUHAPCKE MEJIUIUHE Y IIPUMEHU KACKA/IHE
PEAKIIMJE Y U3BOPY AHTUMUKPOBHUX JIEKOBA Y ®PAPMCKOM Y3I'OJY
KNUBOTUHA

Henan Crojanau'”, Ormen Cresanvesuh!, Boxxuaap Casuh!, 3opana Kosauesuh!

'Vuusepsurer y Hosom Cany, [ossonpuspennu daxynrer, Hosu cax, Cpbuja
*stojanac.n@gmail.com

Cakerak

AHTUMHKpOOHA pE3WCTEHIMja Tpe/ICTaBba jefjaH oA HajBehnx M3a30oBa 3a TJI00ATHO jaBHO
3lIpaBJbe, 3aXTeBajyhu OJNTOBOPHY W paIlMOHAIHY yHOTpeOy aHTHOMOTHKA y BETEPHUHAPCKO]
MEIUIMHKE. YJora JOKTOpa BETEPUHAPCKE MEAMIMHE je KIby4Ha y CIIPOBOhEHY ,,KACKaTHOT
NpUHIOKNA", 3aKOHCKOT MeXaHHW3Ma Koju oMoryhaBa mponucuBame JIEKOBa KOJH HUCY TUPEKTHO
perucTpoBanu 3a ojpelheHy KUBOTHICKY BPCTY WM UHMKAIH]Y Y ClIy4ajeBUMa KaJia He TOCTOjH
aJIcKBaTHa Tepanujcka ainrepHatuBa. OBaj paj aHAIM3UPa OJATOBOPHOCT JIOKTOpa BETEPUHAPCKE
MEIUIIMHE Y TIPOLeCy JIOHOMIECHka OJTyKa YHyTap (HapMCKOT y3roja, TJe je eKOHOMCKH TPUTHUCAK
YecTo y CykKoOy ca NMpHHIMINMA O4yBamka eUKACHOCTH JIeKoBa. [IprMeHa kackazie HHje caMo
3aKOHCKa OJIAKIIHIA, Beh CIOXKEH eTHYKHM W CTPYYHH NPOLEC KOjU 3aXTeBa JETajbHY INPOIEHY
pusuka. JIokTop BeTepuHapcke MeAMIIMHEe Mopa Ja OanaHcupa u3mel)y moOpoOUTH KHMBOTHIbA,
CIpevaBama MaTkhe ¥ MOTEHIIMjaTHOT PU3HKa 0/ pa3Boja Pe3UCTEHTHUX COjeBa OaKTepHja, Koju ce
MyTeM JIaHLla MCXpaHe MOTy IpeHeTH Ha Jpyae. IlocebaH akueHAT CTaBJbEH je Ha MPOLEHY
KapeHIle, [ITO je BUTATHO 3a 0€30€HOCT XpaHe )KUBOTHECKOT TIOPEKIIa. 3aKJbydaK UCTPAKUBAHA
yKasyje Ha TO Jia eayKalija JOKTOpa BETepHHAPCKE MEAMIUHE O (papMakOIUHAMHIHN |
(bapMaKOKHHETHIIN JICKOBA KOjH c€ KOPUCTE M3BaH IPaHUIla 0J00peHe criennprKanuje TMPeKTHO
JOTIPUHOCH CMambClhy AHTUMHKPOOHE pesucTeHuje. CTPUKTHO MNpHIpPKaBame IMPOTOKOJIA
KacKaJHe peaklHje, y3 NpElH3Hy JAWjarHOCTUKY ¥ aHTHOMOTrpaM, II0CTaBjba JIOKTOPA
BETePHHAPCKE MEIUIMHE Kao NMPHMApHOT YyBapa 3ApaBiba y KOHLENTY JemHo 3apaBibe. OBaj
npuctyn o6e30ehyje na rtepanujcka e(pUKACHOCT OCTaHE MPUOPHUTET, JOK CE HCTOBPEMEHO
MHUHHUMH3HMpPa HETAaTUBAaH YTHLAj HA )KUBOTHY CPEAMHY U jaBHO 31paBJbe.

Kibyuyne peun: aHTUMHUKpOOHa pe3uCTEHLHja, (hapMCKe >XUBOTHHE, pallMOHAlHA yrnoTpeda
JICKOBA.

3axBanHHIa: VICTpakuBame je MOJApIKaHO CPeACTBUMa MUHHCTApCTBAa HAyKe, TEXHOJOIIKOI pa3Boja H
uHoBanyja Penyomuke Cpouje (Yrosop 6poj 451-03-34/2026-03/200117).
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THE ROLE OF DOCTOR OF VETERINARY MEDICINE IN THE APPLICATION OF
THE PRESCRIBING CASCADE FOR THE SELECTION OF ANTIMICROBIAL
DRUGS IN LIVESTOCK FARMING

Nenad Stojanac'”, Ognjen Stevanéevié¢!, BoZidar Savi¢!, Zorana Kovadevi¢!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*stojanac.n@gmail.com

Summary

Antimicrobial resistance represents one of the greatest challenges to global public health,
necessitating the responsible and rational use of antibiotics in veterinary medicine. The role of the
Doctor of Veterinary Medicine is crucial in implementing the ,,prescribing cascade®, a legal
mechanism that allows for the prescription of drugs not directly authorized for a specific animal
species or indication when no adequate therapeutic alternative exists. This paper analyzes the
responsibility of Doctor of Veterinary Medicine in the decision-making process within livestock
farming, where economic pressure is often in conflict with the principles of preserving drug
efficacy. The application of the cascade is not merely a legal provision but a complex ethical and
professional process requiring a detailed risk assessment. The Doctor of Veterinary Medicine must
balance animal welfare and the prevention of suffering against the potential risk of developing
resistant bacterial strains that can be transmitted to humans through the food chain. Special
emphasis is placed on the assessment of withdrawal periods, which is vital for the safety of food
of animal origin. The research conclusion indicates that the education of Doctor of Veterinary
Medicine regarding the pharmacodynamics and pharmacokinetics of drugs used off label directly
contributes to the reduction of antimicrobial resistance. Strict adherence to cascade protocols,
combined with precise diagnostics and antimicrobial susceptibility testing, positions the Doctor of
Veterinary Medicine as a primary guardian of health within the One Health concept. This approach
ensures that therapeutic efficacy remains a priority while simultaneously minimizing negative
impacts on the environment and public health.

Keywords: antimicrobial resistance, livestock, rational use of drugs.
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YIIPABJbAIbE AHTUBUOTHUIIUMA Y )KUBUHAPCTBY: O/l KOHIIEIITA 10
NUMINVIEMEHTALNJE ITIPOTPAMA 3A CMAIBEIBE AHTUMHUKPOBHE
PE3UCTEHLMNJE

3opana Kosauesuh!', Mupjana Bykuh Crojunh!, 3opan Pyxuh!, Jaaunoop Toxoposuh?,
Cysana Bugakosuh Knexesuh?, Ciio6onan Knexesnh?, Jbyouna Angpuh?, Mapko Ilajuh?

'Vausepsurer y Hosom Cany, Iossonpuspennu daxyirer, Hopu Cax, Cpouja
’Hayunu MHCTHTYT 3a BeTepuHapcTso ,,Hosu Can‘, Hosu Can, Cp6Guja
*zorana.kovacevic@polj.edu.rs

Cakerak

AHTUMHKpPOOHA pe3UCTEHLMja NpelcTaBba jefaH oJ HajBehux Io0amHUX 3IpaBCTBEHUX U
€KOHOMCKHMX HM3a30Ba, ca 3Ha4ajHUM IOCIIeIuIlaMa 10 3/IpaBJbe JbyIN W KUBOTHbA, 0€30eHOCT
XpaHe M OJIP’)KUBOCT CTOYApCKe MPOM3BOA-E. KNBHHApCKa TPOU3BOHA MPECTAaBIba jeIHY O]
HajOpke pacTyhmX W eKOHOMCKM Haj3HAYajHUjUX I'paHa CTOYAapCTBA Ha IIIOOATHOM HHUBOY H
HCTOBPEMEHO CEKTOpP Ca BUCOKHM HHBOOM yNoTpede aHTHOMOTHKA, Te MMa 3HauyajHy YJoTy Y
OKBHpY KoHIIeTITa JeaHo 3apasibe. [IpucycTBo pe3umya aHTHOMOTHKA U PE3UCTEHTHUX OaKkTepuja
y IPOM3BOIMMA >KUBOTHISCKOT TOpPEKIa MpeAcTaB/ba MOTEHLHUjaTHH PH3HMK 3a MOTpolLIadye H
0e30eqHOCT XpaHe. 300r Tora je oJ CYIITHHCKOT 3Ha4aja yHanpeheme mpakcu y KHBHHAPCTBY,
panuoHanHa ynorpeda aHTHOMOTHKA M IIPUMEHa IPEeBEHTUBHUX Mepa, Kako Ou ce obe3denuia
OJIp’)KMBA TIPOM3BOJIKba W 3AIlTHTA JaBHOT 3/IpaBibd, NMPH YeMy KJbYyYHY YJIOTY MMa KOHIICHT
yhnpaBjbatba aHTHOMOTHIMMA. Llwib pama je mpuKa3z caBpEeMEHOTr KOHIENTa YIpaBibamba
aHTHOMOTHUIIMMA Y JKMBUHAPCTBY M HbETOBOT IIpENlacka OJi TEOPHJCKOI OKBUpA Ka MPAKTHYHO]
umiuiementanuju. [lpuctyn oOyxBara aHanuzy (akTtopa puU3uKa y HNPOHU3BO/HH, PALMOHAIHY
IpUMEHY aHTHOMOTHKaA, YyHanpeheme OMOCHIYpDHOCHMX Mepa, MpPHUMEHy aJITepHaTHBA
aHTHOMOTHIIMMA W KOHTHHYMpPAaHM MOHUTOPHHI PE3UCTEHIMje W yrnoTrpede aHTHOMOTHKA.
[Toceban 3Hauaj mma pasymeBame (PapMaKOKMHETHYKO-(PapMaKoJUHAMUUKHUX TPHHINIA, jep
HeaJleKBaTHa 7103a, HENPAaBWJIHO Tpajame Tepanuje W HeyjeJHaueHa eKCIIO3WIlMja JOBOJE 0
CeleKIIMje Pe3UCTCHTHUX OaKTEPHjCKHUX IOIylanuja, npu demy Escherichia coli npencraBiba
3HAYajaH MHIUKATOP. 3akibydyje ce Ja CHUCTEMCKH HPHUCTYIl YNpaBJbakby aHTHOMOTHLUMA
omoryhaBa mpena3ak ca TEOPHjCKUX MPUHLHUIA HAa NPAKTHYHY NPUMEHY, JOIPHHOCH CMAaIbeIby
ynorpede aHTHOMOTHKA U 0YYBamby HUXOBE e(hPUKACHOCTH.

Kibyuyne peum: aHTHMHUKpOOHA PE3MCTEHLMja, XMBUHAPCTBO, YIPaBJbamkbe AHTHOMOTHULMMA,
panMoHaiHa Tepanja, OnOCUTYpPHOCHE Mepe.

3axBanauna: McrpaxuBame je mNoApKaHO cpeacTBHMMa [loKpajuHCKOT cekperapujara 3a BHCOKO
00pa3zoBame U HAYYHOUCTPAKUBAYKY JIENIATHOCT AyTOHOMHE nokpajune BojBoaune, Peny6nuka Cpouja
(ITpojexat 6poj 003877475 2025 09418 003 000 000 001 04 004 u ITpojexar 6poj 003877403 2025 09418
003 000 000 001 04 002) u MuHKCTapCcTBa HAyKe, TEXHOJIONIKOT pa3Boja U uHoBaImja Permyonuke Cpouje
(YroBop 6poj 451-03-34/2026-03/200117).
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ANTIMICROBIAL STEWARDSHIP IN POULTRY PRODUCTION: FROM CONCEPT
TO PROGRAM IMPLEMENTATION FOR REDUCING ANTIMICROBIAL
RESISTANCE

Zorana Kovadevi¢!", Mirjana Duki¢ Stojéi¢!, Zoran Ruzi¢!, Dalibor Todorovié¢?, Suzana
Vidakovi¢ KneZevi¢?, Ljubica Andri¢?, Marko Paji¢?

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
*zorana.kovacevic@polj.edu.rs

Summary

Antimicrobial resistance represents one of the greatest global health and economic challenges,
with significant consequences for human and animal health, food safety, and the sustainability of
livestock production. Poultry production is one of the fastest growing and economically most
important sectors of animal production worldwide, and at the same time a sector characterized by
a high level of antibiotic use, thus playing a significant role within the One Health concept. The
presence of antibiotic residues and resistant bacteria in products of animal origin represents a
potential risk for consumers and food safety. Therefore, improving practices in poultry production,
rational use of antibiotics, and the implementation of preventive measures are essential to ensure
sustainable production and protection of public health, in which the concept of antimicrobial
stewardship plays a key role. The aim of this paper is to present the modern concept of
antimicrobial stewardship in poultry production and its transition from a theoretical framework to
practical implementation. The approach includes the analysis of risk factors in production, rational
use of antibiotics, improvement of biosecurity measures, application of alternatives to antibiotics,
and continuous monitoring of antimicrobial resistance and antibiotic use. Particular importance is
given to the understanding of pharmacokinetic-pharmacodynamic principles, as inadequate
dosing, inappropriate duration of therapy, and uneven exposure lead to the selection of resistant
bacterial populations, with Escherichia coli serving as an important indicator. It is concluded that
a systematic approach to antimicrobial stewardship enables the transition from theoretical
principles to practical application, contributing to reduced antibiotic use and preservation of their
effectiveness.

Keywords: antimicrobial resistance, poultry production, antimicrobial stewardship, rational
therapy, biosecurity measures.

Acknowledgment: The study was supported by the Provincial Secretariat for Higher Education and
Scientific Research of the Autonomous Province of Vojvodina, Republic of Serbia (Projects No. 003877475
2025 09418 003 000 000 001 04 004 and Project No. 003877403 2025 09418 003 000 000 001 04 002),
and by the Ministry of Science, Technological Development and Innovation of the Republic of Serbia
(Contract No. 451-03-34/2026-03/200117).
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PAIIUOHAJIHA YIIOTPEGA AHTUBUOTHUKA Y TEPAIINJU MACTUTHUCA KPABA

Josan Cranojesuh!”, Muoapar Pagunosuh', Mapko Huunosuh', Muxajio Epaeman!,
3opana Kosauesuh', Tujana Kyxypuh!

"Vuugepsurer y Hoom Cany, [lossonpuspennu daxynrer, Hosu Can, Cpouja
“jovan2912@email.com

Cakerak

MacTtuTHicH TpeNnCcTaBibajy jeAHO O]l Haj3HAYajHUjUX 000JbeHha MIICUYHMX KpaBa, ca BEJIWKHM
C€KOHOMCKHM | 3/IpaBCTBEHUM HUMILIHKAIHjaMa, Te 3aXTeBajy MPaBOBPEMEH U aJICKBATHO YCMEpPEeH
Tepanujcku npuctyn. CaBpeMeHH TeparujCKu MPUCTYIIN 3aCHUBAjY CE Ha PAIlMOHAIHO] YHOTpeOu
aHTHOMOTHKA, Y3 N30eraBame IUX0BEe HEKOHTPOJIMCAHE U HEMH/IMKOBAHE MpUMeHe. AHTHONOTCKA
Tepanuja olpaBlaHa je HCKJbYYHBO y CilydajeBUMa MOTBpheHe OakTepujcke HHPEKLIHje MIIeuHe
JKIIe3/1e, IPU YeMy je HEOIXOAHO CTPUKTHO MPUAPKaBak-E MPONUCAHUX [103a, HAYMHA alUTUKaIIWje
n mepuona kapeHie. OBakaB MPHUCTYIT 3HAYajHO CMambyje PU3HMK OJl pa3Boja aHTHUMHUKPOOHE
pe3uCTeHIMje, Ka0 M TOjaBy pe3ullya aHTHOMOTHKA y MIICKY, YUME C€ JUPEKTHO JONPUHOCH
ouyBamwy 0e30€THOCTH 1 KBAIUTETa MPOU3BOJIA KHUBOTUEHCKOT TIopekia. [loceGHO BaxkHy yory y
KOHTPOJIM MAacCTHUTHCAa MMa IIEPHOJ 3acyIlerha, TOKOM KOjer MIIEYHA JKiIe3[a IpoJia3d Kpo3
n3pakeHe (PU3MOIIONIKE MPOMEHE W T0CTaje OCeTJbMBHMja Ha HWHQeEKIHje. Y TOM MEPUOIY
npuMemnyje ce ,dry cow therapy“ kao Mepa koja mojpazymMeBa WHTpamMaMapHy NPUMEHY
aHTHOMOTHKA HAKOH mocieme Myke. OCHOBHU IIHMJb OBE Mepe je enmuMHHaIuja mnoctojehux
CYOKJIIMHMYKHX HH(EKLHja U CIpeyaBambe [10jaBe HOBUX TOKOM 3acyllewma. MelyTum, caBpeMeHH
TPEH/IOBH Y BETEPUHAPCKO] MEIHUIIMHU CBE BUIIE (DAaBOPH3YjYy CENECKTHBHHU MPHUCTYI y MPUMEHH
anTuOnotuka. OBaj MPUCTYI NOIpa3yMeBa ynoTpeOy aHTHOMOTHKA TOKOM 3aCyIICHa UCKIbYYUBO
KOJ KpaBa ca IOKa3aHOM HH(EKIMjOM, Ha OCHOBY pe3yniTara OaKTCpPHOJOIIKMX aHaIM3a U
MOBHUIIEHOT Opoja comarckux henrja y miieky. Kox 31paBuX )KUBOTHEA TIPEIIOpyUyje ce IpUMeHa
ITEPHATUBHUX Mepa, Kao INTO Cy YHYTpallkbU CHCHH 3aTBapayd, KOju (H3HYKH CIpedaBajy
IPOJOpP NATOTeHMX MHUKPOOpraHu3aMa y MiledHy >kie3qy. OBakBa CeleKTHBHA yIoTpeda
aHTHOMOTHKA Y KOMOMHAIIM]U ca JOOPOM CTOYAPCKOM MPAKCOM IPEICTaBIba OCHOBY CABPEMEHOT
U OZIP’KUBOT TIPHUCTYIIA y KOHTPOIM MacTuTUCa. OBaKBa CTpaTeruja JOIPHUHOCH CMatbelby YKYIHE
MOTPOLIKHE AHTUMUKPOOHHMX JIEKOBa, OUYYBamkhY HUXOBE C(PUKACHOCTH, CMAambCHY IIHUPCHA
AHTHUMUKPOOHE pe3HCTeHIIN]e, Kao 1 yHanpelhemwy 3/1paBiba )KUBOTHA M 0€30€HOCTH XpaHe.
KibyuHe peun: xpaBa, MaCTUTHC, AaHTUOUOTHIIN, 3aCYIICHHC.
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RATIONAL USE OF ANTIBIOTICS IN THE TREATMENT OF MASTITIS IN COWS

Jovan Stanojevi¢!*, Miodrag Radinovi¢!, Marko Cincovi¢!, Mihajlo Erdeljan', Zorana
Kovadevi¢!, Tijana Kukuri¢!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
“jovan2912@email.com

Summary

Mastitis represents one of the most significant diseases in dairy cows, with substantial economic
and health implications, and therefore requires a timely and appropriately targeted therapeutic
approach. Modern treatment strategies are based on the rational use of antibiotics, avoiding their
uncontrolled and unjustified application. Antibiotic therapy is justified exclusively in cases of
confirmed bacterial infection of the mammary gland, with strict adherence to prescribed dosages,
routes of administration, and withdrawal periods. Such an approach significantly reduces the risk
of antimicrobial resistance development, as well as the occurrence of antibiotic residues in milk,
thereby directly contributing to the safety and quality of animal-derived products. The dry period
plays a particularly important role in mastitis control, as the mammary gland undergoes
pronounced physiological changes and becomes more susceptible to infections. During this period,
,,dry cow therapy* is applied as a standard measure, involving the intramammary administration
of long-acting antibiotics after the last milking. The main objective of this measure is the
elimination of existing subclinical infections and the prevention of new ones during the dry period.
However, contemporary trends in veterinary medicine increasingly favor a selective approach to
antibiotic use. This approach involves treatment only in cows with confirmed infection, based on
bacteriological test results and elevated somatic cell counts in milk. In healthy animals, alternative
measures are recommended, such as internal teat sealants, which physically prevent the entry of
pathogenic microorganisms into the mammary gland. This selective use of antibiotics, combined
with good farming practices, forms the basis of a modern and sustainable approach to mastitis
control. Such a strategy contributes to reducing the overall use of antimicrobials, preserving their
effectiveness, limiting the spread of antimicrobial resistance, and improving animal health and
food safety.

Keywords: cow, mastitis, antibiotics, dry-off period.
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GENOMSKA KARAKTERIZACIJA FLUOROKINOLON-REZISTENTNIH SOJEVA
ESCHERICHIA COLI 1ZOLOVANIH 1Z MESA PERADI U BOSNI I HERCEGOVINI

Amir Ibrahimagi¢!”, Selma Be¢i¢!, Branka Bedeni¢?, Emina Idrizovi¢!, Belma Hodzi¢!,
Naida Rami¢!, Andrea Grisold?, Gernot Zarfel3, Josefa Luxner?, Benjamin CauSevié!,
Muamer Mandra!

'Institut za zdravlje i sigurnost hrane, Zenica, Bosna i Hercegovina
2ZKlini¢ki bolnicki centar Zagreb, Zagreb, Hrvatska
3Medicinski univerzitet u Gracu, Dijagnosti¢ki i istrazivacki institut za higijenu, mikrobiologiju i
medicinu okolisa, Grac, Austrija
*ibrahimagic.amir@gmail.com

SaZetak

Escherichia coli otporna na fluorokinolone, porijeklom iz lanca ishrane, predstavlja sve veci
javnozdravstveni problem zbog svog potencijala za Sirenje determinanti antimikrobne rezistencije
medu populacijom ljudi i Zivotinja. Cilj ove studije bio je molekularno karakterizirati izolate
Escherichia coli otporne na fluorokinolone, izolovane iz mesa peradi i procijeniti njihove profile
antimikrobne rezistencije. Pedeset izolata Escherichia coli dobijenih iz uzoraka mesa peradi
podvrgnuto je testiranju osjetljivosti na antimikrobne lijekove koristenjem metode disk difuzije.
Odabrani izolati su dalje analizirani inter-array Cip tehnologijom radi detekcije otpornosti i
mobilnih genetskih elemenata. Visoke stope rezistencije uocene su za norfloksacin (82%), zatim
tetraciklin (33%), trimetoprim-sulfametoksazol (22%) i B-laktame (8%). Rezistencija na vise
lijekova identificirana je u 22% izolata, najc¢es¢e ukljuCujuci fluorokinolone i tetracikline.
Molekularna analiza otkrila je prisustvo gena blatem medu determinantama rezistencije na f-
laktame. Dodatni otkriveni geni rezistencije ukljucivali su gene rezistencije na aminoglikozide
(grm, rmtC), gen rezistencije na makrolide (mph), gen rezistencije na sulfonamide (su/2), gene
rezistencije na trimetoprim (dfiA1, dfrAS) 1 gen rezistencije na kolistin posredovan plazmidom
mcr-8. Gen integron integraze klase 2 (int/2) 1 gen efluksne pumpe (0gxB) takoder su identificirani
u pojedinacnim izolatima. Svi izolati su bili negativni na qnr gene. Detekcija visestrukih prenosivih
determinanti rezistencije u izolatima Escherichia coli porijeklom iz peradi naglasava potencijalnu
ulogu lanca ishrane u Sirenju bakterija otpornih na vise lijekova. Kontinuirani molekularni nadzor
1 pojacano upravljanje antimikrobnim sredstvima u proizvodnji hrane neophodni su za
ograni¢avanje prekograni¢nog Sirenja i zastitu javnog zdravlja.

Kljuéne rije€i: Escherichia coli, rezistencija na fluorokinolone, meso peradi, geni rezistencije na
antimikrobne supstance.
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GENOMIC CHARACTERISATION OF FLUOROQUINOLONE-RESISTANT
ESCHERICHIA COLI STRAINS ISOLATED FROM POULTRY MEAT IN BOSNIA
AND HERZEGOVINA

Amir Ibrahimagi¢!”, Selma Be¢i¢!, Branka Bedeni¢?, Emina Idrizovi¢!, Belma Hodzi¢!,
Naida Rami¢!, Andrea Grisold?, Gernot Zarfel3, Josefa Luxner?, Benjamin Causevi¢!,
Muamer Mandra!

nstitute for Health and Food Safety, Zenica, Bosnia and Herzegovina
2University Hospital Centre Zagreb, Zagreb, Croatia
3Medical University of Graz, Diagnostic and Research Institute of Hygiene, Microbiology and
Environmental Medicine, Graz, Austria
*ibrahimagic.amir@gmail.com

Summary

Fluoroquinolone-resistant Escherichia coli originating from the food chain represents an
increasing public health concern because of its potential to disseminate antimicrobial resistance
determinants across human and animal populations. This study aimed to molecularly characterize
fluoroquinolone-resistant Escherichia coli isolates recovered from poultry meat and to evaluate
their antimicrobial resistance profiles. Fifty Escherichia coli isolates obtained from poultry meat
samples were subjected to antimicrobial susceptibility testing using the disk diffusion method.
Selected isolates were further analysed by inter-array chip technology to detect resistance and
mobile genetic elements. High resistance rates were observed for norfloxacin (82%), followed by
tetracycline (33%), trimethoprim-sulfamethoxazole (22%), and B-lactams (8%). Multidrug
resistance was identified in 22% of isolates, most commonly involving fluoroquinolones and
tetracyclines. Molecular analysis revealed the presence of the blatem gene among B-lactam
resistance determinants. Additional resistance genes detected included aminoglycoside resistance
genes (grm, rmtC), macrolide resistance gene (mph), sulfonamide resistance gene (su/2),
trimethoprim resistance genes (dfr41, dfrAS), and the plasmid-mediated colistin resistance gene
mcr-8. The class 2 integron integrase gene (int/2) and efflux pump gene (ogxB) were also identified
in individual isolates. All isolates were negative for gnr genes. The detection of multiple
transferable resistance determinants in poultry-derived Escherichia coli highlights the potential
role of the food chain in the spread of multidrug-resistant bacteria. Continuous molecular
surveillance and strengthened antimicrobial stewardship in food production are essential to limit
cross-border dissemination and protect public health.

Keywords: Escherichia coli, fluoroquinolone resistance, poultry meat, antimicrobial resistance
genes.
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ANALIZA BAKTERIJSKIH IZOLATA 1Z VAGINALNIH BRISEVA KUJA I NJIHOV
ZNACAJ U EMPIRIJSKOM IZBORU ANTIMIKROBNE TERAPIJE

Goran Vasili¢', Oliver Stevanovi¢!, Srdan Gligori¢!, Dragan KneZevi¢!, Drago Nedi¢!?,
Sajma Huremovié3, Dejana Krneta!

!Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i
Hercegovina
2Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
3Javna ustanova Veterinarski zavod Tuzlanskog kantona, Tuzla, Bosna i Hercegovina
“goran.vasilic@virs-vb.com

Sazetak

Bakterijske infekcije reproduktivnog trakta kod kuja predstavljaju cest klinicki problem, a
antimikrobna terapija se nerijetko zapocinje empirijski, Sto dodatno dobija na znacaju u kontekstu
rastu¢e antimikrobne rezistencije (AMR). Cilj ovog rada bio je procjena bakterijskih izolata iz
vaginalnih briseva kuja i njihovih obrazaca antimikrobne osjetljivosti radi unapredenja
empirijskog izbora terapije. Retrospektivno je analizirano 42 vaginalna brisa kuja dostavljenih u periodu
2023. —2026. godine, iz kojih je izolovano 25 bakterijskih izolata. Identifikacija je u vecini slu¢ajeva
vr$ena do nivoa roda, uz pojedinacnu determinaciju do nivoa vrste. Antimikrobna osjetljivost
odredivana je disk difuzionom metodom u skladu sa relevantnim standardima (CLSI — Clinical
and Laboratory Standards Institute) /EUCAST- European Committee on Antimicrobial
Susceptibility Testing). Najzastupljeniji su bili izolati roda Staphylococcus (n=9) i Streptococcus
(n=7), dok je Escherichia coli identifikovana u Sest, a Enterococcus spp. u tri izolata. Od ukupnog
broja izolata, u tri uzorka utvrdene su mjesovite infekcije. U pogledu fenotipskih karakteristika,
beta-hemoliti¢na svojstva pokazala su tri izolata Escherichia coli te jedan Streptococcus spp., dok
su u dva uzorka unutar istog roda identifikovani izolati vrste Streptococcus canis. Gram-pozitivni
izolati pokazali su relativno stabilnu osjetljivost na B-laktamske antibiotike, dok je rezistencija
najCeS¢e detektovana prema trimetoprim/sulfametoksazolu. Obrasci osjetljivosti prema
makrolidima i linkozamidima bili su heterogeni unutar gram-pozitivne grupe. Kod izolata
Escherichia coli utvrdena je varijabilna osjetljivost prema fluorohinolonima i cefalosporinima.
Florfenikol je pokazao stabilnu aktivnost prema vecini izolata, bez direktne klinicke implikacije u
terapiji infekcija reproduktivnog trakta kuja. Zbog ograni¢ene taksonomske rezolucije izolata,
njihove etioloska uloga zahtijeva korelaciju sa klinickim nalazom. Uocena varijabilnost
antimikrobne osjetljivosti ukazuje na ograni¢enu pouzdanost empirijske terapije, te bi primjena
antibiograma trebalo da predstavlja standard u izboru adekvatnog lijecenja.

Kljuéne rijeci: vaginalni brisevi kuja, bakterijski izolati, antimikrobna osjetljivost, empirijska
terapija, AMR.
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ANALYSIS OF BACTERIAL ISOLATES FROM VAGINAL SWABS OF BITCHES AND
THEIR SIGNIFICANCE IN THE EMPIRICAL SELECTION OF ANTIMICROBIAL
THERAPY
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Sajma Huremovié3, Dejana Krneta!

"Public Institution Veterinary Institute of the Republic of Srpska ,,Dr Vaso Butozan®, Banja Luka, Bosnia
and Herzegovina
2University of Belgrade, Faculty of veterinary medicine, Belgrade, Serbia
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Summary

Bacterial infections of the reproductive tract in bitches represent a common clinical problem and
antimicrobial therapy is often initiated empirically, which is of increasing importance in the
context of rising antimicrobial resistance (AMR). The aim of this study was to evaluate bacterial
isolates from vaginal swabs of bitches and their antimicrobial susceptibility patterns to improve
the empirical selection of therapy. A retrospective analysis was performed on 42 vaginal swabs
from bitches submitted between 2023 and 2026, from which a total of 25 bacterial isolates were
obtained. In most cases, identification was performed to the genus level, with individual isolates
further characterized to the species level. Antimicrobial susceptibility was determined using the
disk diffusion method in accordance with relevant standards (CLSI- Clinical and Laboratory
Standards Institute) /EUCAST- European Committee on Antimicrobial Susceptibility Testing).
The most frequently isolated bacteria belonged to the genus Staphylococcus (n=9) and
Streptococcus (n=7T), while Escherichia coli was identified in six and Enterococcus spp. in three
isolates. Mixed infections were detected in three samples. Regarding phenotypic characteristics,
beta-hemolytic properties were observed in three Escherichia coli isolates and one Streptococcus
spp. isolate, while Streptococcus canis was specifically identified in two samples within the same
genus. Gram-positive isolates showed relatively stable susceptibility to B-lactam antibiotics, while
resistance was most frequently detected to trimethoprim/sulfamethoxazole. Susceptibility patterns
to macrolides and lincosamides were heterogeneous within the Gram-positive group. In
Escherichia coli isolates, variable susceptibility was observed to fluoroquinolones and
cephalosporins. Florfenicol showed stable activity against most isolates, without direct clinical
implications in the treatment of reproductive tract infections in bitches. Due to the limited
taxonomic resolution of the isolates, their etiological role requires correlation with clinical
findings. The observed variability in antimicrobial susceptibility indicates limited reliability of
empirical therapy; therefore, the use of antimicrobial susceptibility testing should represent the
standard approach in selecting appropriate treatment.

Keywords: vaginal swabs of bitches, bacterial isolates, antimicrobial susceptibility, empirical
therapy, AMR.
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PROCJENA RIZIKA I UTJECAJA NA ZDRAVLJE LJUDI ARSENA PORIJEKLOM 1Z
MEDA

Slobodan Dojéinovié!”, Sanin Tankovié¢!, Katica Arar!, Vedrana Jelusi¢?

! Agencija za bezbjednost hrane Bosne i Hercegovine, Mostar, Bosna i Hercegovina
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"dojcinovic@fsa.gov.ba

SaZetak

Arsen (As) je polumetal koji se prirodno nalazi u Zemljinoj kori. U sustini, on prati sulfidne rude
cinka, olova 1 bakra, iz kojih se oslobada u zZivotnu sredinu kroz prirodne i antropogene procese,
kao §to su proizvodnja bakra i olova, industrija koja koristi metale ili kroz nabavku energije iz
fosilnih goriva. Arsen moze dospjeti u hranidbene lance insekata, zZivotinja 1 kona¢no ljudi, bilo
direktno kroz zrak ili vodu, ili indirektno iz tla putem nakupljanja u biljkama koje se konzumiraju
kao hrana. Tokom provodenja plana pracenja i kontrole rezidua za 2024. godinu, u uzorcima meda
utvrdene su koli¢ine ukupnog As (0,063 mg/kg, 0,077 mg/kg +/- 0,022, 0,144 mg/kg +/-0,041,
0,133 mg/kg +/-0,038, 0,053 mg/kg i 0,122 mg/kg +/-0,035). Kod odraslih osoba u Bosni I
Hercegovini prosjecna potrosnja meda iznosi 0,84 g/danu kada se uzmu u obzir svi ispitanici, a
8,9 g/danu za grupu samo potrosaci. Udio potrosaca koji su konzumirali med je 9,4% od svih
ispitanika. Kod adolescenata prosjecna potrosnja meda iznosi 0,66 g/danu kada se uzmu u obzir
svi ispitanici, a 7,55 g/danu za grupu samo potrosaci. Udio konzumenata meda je 8,8% od svih
ispitanika. Vrijednosti indeksa MOE (Margin of Exposure approach) na 0,06 u analiziranim
uzorcima kretao se od 4-105. Koristena metodologija MOE pruza vazne informacije, no ne
zamjenjuje ALARA princip (As Low as Reasonably Achievable), koji se mora primijeniti prilikom
upravljanja rizikom, kako bi se rizik odrzao na najmanjem mogucem ostvarivom nivou. Zbog
genotoksicnosti 1 kancerogenosti, izlaganje arsenu iz svih izvora treba biti svedeno na najmanji
mogu¢i nivo. U tom kontekstu, izmedu ostalog, potrebno je, putem sljedivosti, utvrditi porijeklo
kontaminiranog meda, kako bi se mogli identifikovati i smanjiti uzroci kontaminacije.

Kljuéne rijeci: arsen, med, monitoring, izlozenost.
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Invited lecture

RISK AND HEALTH IMPACT ASSESSMENT OF ARSENIC FROM HONEY

Slobodan Dojéinovié!”, Sanin Tankovié¢!, Katica Arar!, Vedrana Jelusi¢?

'"Food Safety Agency of Bosnia and Herzegovina, Mostar, Bosnia and Herzegovina
*Veterinary Office of Bosnia and Herzegovina, Sarajevo, Bosnia and Herzegovina
*dojcinovic@fsa.gov.ba

Summary

Arsenic (As) is a semi-metal naturally found in the Earth's crust. It mainly accompanies sulfide
ores of zinc, lead and copper from which it is released into the environment through natural and
anthropogenic processes, such as copper and lead production, metal-using industries or through
the supply of energy from fossil fuels. Arsenic can enter the food chains of insects, animals and
ultimately humans, either directly through air or water, or indirectly from soil through
accumulation in plants consumed as food. During the implementation of the 2024 residue
monitoring and control plan, the amounts of total As were determined in honey samples (0.063
mg/kg, 0.077 mg/kg +/-0.022, 0.144 mg/kg +/-0.041, 0.133 mg/kg +/-0.038, 0.053 mg/kg and
0.122 mg/kg +/-0.035). Among adults in Bosnia and Herzegovina, the average consumption of
honey is 0.84 g/day when all respondents are taken into account, and 8.9 g/day for the group of
only consumers. The share of consumers who consumed honey is 9.4% of all respondents. Among
adolescents, the average consumption of honey is 0.66 g/day when all respondents are taken into
account, and 7.55 g/day for the group of only consumers. The share of honey consumers is 8.8%
of all respondents. The values of the MOE index (Margin of Exposure approach) at 0.06 in the
analyzed samples ranged from 4-105. The used MOE methodology provides important
information, but does not replace the ALARA principle (As Low as Reasonably Achievable),
which must be applied during risk management in order to keep the risk at the lowest possible
achievable level. Due to genotoxicity and carcinogenicity, exposure to arsenic from all sources
should be reduced to the lowest possible level. In this context, among other things, it is necessary
to determine the origin of contaminated honey through traceability in order to be able to identify
and reduce the causes of contamination.

Keywords: arsenic, honey, monitoring, exposure.
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V-10
N3JIOKEHOCT NECTULHUINMA U YTUILIAJ HA IPEBHY MUKPOBHUOTY

Aunexcanzapa Tacuh!", Jeaena Iasaosuh!, Gopuc Mucunos!, Munan Baaruh?

"Hayunu uHCTHTYT 32 BeTepunapctso Cpbwuje, beorpan, Cpouja
2Vuusepsuret y Beorpany, ®axynreT BeTepuHapcke Meauimue, beorpan, Cpbuja
*alekstasic79@gmail.com

Caxerak

LlpeBHa MUKPOOHOTA NIPEICTaBIbA 3ajSAHUILY CBUX MUKPOOPTaHU3aMa, KOjU MPUPOIHO MOCTOje y
JbYJICKOM opranu3my. GopMupameM jeIMHCTBEHOT CHCTEMa, MUKPOOPraHU3MH MMajy BHTAIHH
3HA4aj 32 (PYHKIMOHHCAhE TUTCCTUBHOT TPAKTA, OJHOCHO BAPEH-E XpaHEe, HIMYHUTET U 31PaBJbe
opranusMma. llpeBHa MuKpOOHOTa je yHyTap JMHAMHYKOI EKOCHCTEMa IOJJIOXKHA YTHLAJY
pasznuuntux ¢akropa, a udmehy ocramor m msnoxkenoctu necrurmauma. lllupoka ynorpeda
MECTULIN/IA Y CABPEMEHO] TI0JbOIIPUBPEIHHO] TIPAKCH MOYKE UMATH JIyTOpOUYHE ePeKTe Ha cacTaB U
¢yHkuujy upeBHe mukpodOuore. C 003upoM Ja IpeBHA MHUKpPOOMOTa MMa, OCHUM YIore y
OJlpXKaBamy 3[paBiba, YTHIA] HA MO3aK U IOHAIAKkE, CBE BUIIC je HAYYHHX PaJOBa HA TEMY
KOpelalyje U3JI0KEHOCTH MeCTHIANMA ¥ QYHKIMja MUKPOOHOTE ca MpOMEHaMa y MOHAIIA’kY,
KOje MOKE M3a3BaTH MPHUCYCTBO mercuiinaa. bpojue Gonectu momyT mujabereca, paka medemor
peBa, TOja3HOCTH U JPYrHX MeTa0oIMYKuX nopemehaja, MOry OMTH y3pOKOBaHE IIpOMEHaMa y
peBHOj MHKpoOHOTH. CIIpOBEJEHH EKCIIEPUMEHTH, KOju Tpare Be3y u3Mely H3JI0KEHOCTH
MECTULIMIMMA U TIPOMEHA Y IPEeBHOj MUKPOOMOTH, Ka0 U HacTajama U IyTeBa TpaHchopmaimje
CeKyHJIapHUX MeTaboJInuTa, Mpare yTHIlaj Ha 31paBibe. CBaKkako cy y 00OMMY pa3marpama Ba)KHU
MeXaHU3MH peakxiifja, KOju ce OJ[BUjajy Ja Ou ce ycrocTaBuiia Be3a u3mel)y necTuimia 1 npeBHe
MHUKpPOOHMOTE, KOja IMOCIECIUYHO WMa YTHId] Ha cacTaB M (yHKIHM]y MuKpoOmore. Mehy
MECTUIMANMA TTOCIICIIHHUX TOIMHA Ce BEJIMKA MaXha MpHUIaje XIopnupudocy, KOjiu MOXKe J0BECTH
0 yrmayie y mpeBuMa, mopeMehaja Meraboam3Ma ypuHa | jeTpe, a Takole momanu ykasyjy u aa
MOJICTHYE T'0ja3HOCT ¥ HHCYITUHCKY PE3UCTEHIIH]Y.

Kibyune peun: xiopnupudoc, TMTeCTUBHH TPaKT, 3APABCTBEHU e(HEKTH.

3axBanHuma: McrpaxkuBame je HOAPKAHO CpeAcTBUMa MUHMCTApCTBa 332 HAayKy, TEXHOJIOMKH Pa3BOj H
nnoanyje Peryonuke Cpouje (Yrosop 6poj 451-03-33/2026-03/200030).
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PESTICIDE EXPOSURE AND IMPACT ON GUT MICROBIOTA
Aleksandra Tasic!*, Jelena Pavlovic!, Boris Pisinov', Milan Baltic?
'Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*alekstasic79@gmail.com
Summary

The gut microbiota is the community of all microorganisms that naturally exist in the human body.
By forming a single system, microorganisms are vital for the functioning of the digestive tract, i.e.
digestion, immunity and health of the organism. The gut microbiota is subject to the influence of
various factors within a dynamic ecosystem, including exposure to pesticides. The widespread use
of pesticides in modern agricultural practice can have long-term effects on the composition and
function of the gut microbiota. Given that the gut microbiota has, in addition to its role in
maintaining health, an impact on the brain and behavior, there is an increasing number of scientific
works on the correlation of pesticide exposure and microbiota function with changes in behavior
that can be caused by the presence of pesticides. Numerous diseases, such as diabetes, colon
cancer, obesity and other metabolic disorders, can be caused by changes in the gut microbiota.
Experiments have been conducted that track the link between pesticide exposure and changes in
the gut microbiota, as well as the formation and transformation pathways of secondary metabolites,
and the impact on health. Certainly, the reaction mechanisms that occur to establish the link
between pesticides and the gut microbiota, which consequently has an impact on the composition
and function of the microbiota, are important in the scope of consideration. Among pesticides,
chlorpyrifos has received much attention in recent years, which can lead to inflammation in the
intestines, disorders of urine and liver metabolism, and data also indicate that it promotes obesity
and insulin resistance.

Keywords: chlorpyrifos, digestive tract, health effects.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-33/2026-03/200030).
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V-11
ANALIZA OSTATAKA PESTICIDA U HRANI BILJNOG PORIJEKLA
Dragana Doki¢ Vasi¢!”, Tamara Laketi¢!, Aleksandar Elez!, Milenko Savi¢!
nstitut za vode, Bijeljina, Bosna i Hercegovina
*draganadj07@yahoo.com
SaZetak

Pesticidi predstavljaju grupu hemijskih spojeva koji unistavaju razne Stetocine. Kemijski gledano,
to su spojevi zive, arsena, fosfora i drugih toksi¢nih elemenata. Primjenjuju se u poljoprivrednoj
proizvodnji radi zaStite usjeva, a u gotovoj hrani pojavljuju se u obliku rezidua. Najveéi dio
pesticida otrovan je za domace zivotinje, ribe, pcele i Covjeka, a neki medu njima su i kancerogeni
nakon duzeg konzumiranja. Pesticidi sluze za kontrolu nezeljenog dejstva ciljnih organizama, po
kojima se mogu podijeliti u insekticide, herbicide i fungicide. Enorman porast poljoprivredne
proizvodnje posljednjih decenija posljedica je koriStenja pesticida radi kontrole korova i kukaca
koji bi ogranicavali urod. Ukoliko je upotreba pesticida u primarnoj poljoprivrednoj proizvodnji
bila nekontrolisana i ukoliko se proizvodaci nisu pridrzavali potrebnih karenci, u hrani se mogu
naci rezidue pesticida. Posljedice trovanja pesticidima mogu biti opasne po zdravlje ljudi. Zbog
toga je pracenje prisustva pesticida obavezno kako u hrani biljnog porijekla tako i u hrani
zivotinjskog porijekla. Kako bi se smanjile Stetne posljedice treba izbjegavati upotrebu pesticida
u proizvodnji hrane ili njihovo koriStenje smanjiti na najmanju moguéu mjeru. Za odredivanje
prisustva pesticida u hrani razvijen je niz instrumentalnih i soficticiranih tehnika. Od
hromatografskih tehnika u analizi hrane najvise se koriste gasna i te¢na hromatografija. U ovom
slu¢aju izuzetno su znacajni postupci pripreme uzoraka hrane za hromatografske metode
odredivanja.

Kljuéne rijeci: pesticidi, hrana, Stetno dejstvo, metode odredivanja.
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ANALYSIS OF PESTICIDE RESIDUES IN FOOD OF PLANT ORIGIN
Dragana Doki¢ Vasi¢!”, Tamara Laketi¢!, Aleksandar Elez!, Milenko Savi¢!
nstitute for Water, Bijeljina, Bosnia and Herzegovina
*draganadj07@yahoo.com
Summary

Pesticides represent a group of chemical compounds that destroy various pests. In chemical terms,
these are compounds of mercury, arsenic, phosphorus and other toxic elements. They are used in
agricultural production to protect crops, and in ready-made food they appear in the form of
residues. The most of pesticides are poisonous to domestic animals, fish, bees and humans, and
some of them are carcinogenic after prolonged consumption. Pesticides are used to control the
unwanted effects of target organisms, by which they can be divided into insecticides, herbicides
and fungicides. The enormous increase in agricultural production in recent decades has been a
consequence of the use of pesticides to control weeds and insects that would limit the yield. If the
use of pesticides in primary agricultural production was uncontrolled and if the producers did not
comply with the required waiting periods, pesticide residues can be found in food. The
consequences of pesticide poisoning can be dangerous for human health. That is why monitoring
the presence of pesticides is mandatory both in food of plant origin and in food of animal origin.
To reduce harmful consequences, the use of pesticides in food production should be avoided or
their use reduced to the minimum possible extent. Several instrumental and sophisticated
techniques have been developed to determine the presence of pesticides in food. Gas and liquid
chromatography are the most widely used chromatographic techniques in food analysis. In this
case, the procedures for preparing food samples for chromatographic methods of determination
are extremely important.

Keywords: pesticides, food, harmful effects, determination methods.
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PRILOG POZNAVANJU KVALITETA PODZEMNIH VODA NA TERITORIJI
SEMBERIJE, 2024-2025.

Irena Zari¢!'", Dragana Doki¢ Vasi¢!

'Institut za vode, Bijeljina, Bosna i Hercegovina
*gandalgorn@hotmail.com

SaZetak

Podzemne vode su stanovnistvu u seoskom podrucju osnovni izvor vode za pice i kuénu upotrebu.
Podrucje Semberije, na uscu dveju rijeka, je vrlo bogato podzemnim vodama. Pored osnovnih
mjera zastite, vrlo vazna je i mjera edukacije stanovniStva o zastiti, kako povrsinskih tako i
podzemnih voda. Cilj rada je da se u pregledu rezultata fizicko hemijskih i mikrobioloskih analiza
priblizi problematika upravljanja podzemnim vodama, kao i vaznost sistematskog monitoringa i
ocuvanja kvaliteta i potencijala koji je vrlo vazan za svaki aspekt zivota. Analiza fizicko-hemijskih
parametara obuhvatila je osnovni set mjerenja in situ: temperatura vazduha (BAS DIN 38404-
4:2010), temperatura vode (SM, 2550 (B), 2023), pH (BAS ISO 10523:2013), elektroprovodljivost
(BAS EN 27888:2002), a zatim analize u laboratoriji: boja (SM, 2120 (B),2023), miris, potro$nja
KMNOy4 (Voda za pice, 1990) mutno¢a (BAS EN ISO 7027-1:2017), amonijak (BAS ISO 7150-
1:2002), nitriti (BAS EN 26777:2000), nitrati, hloridi (BAS EN ISO 10304-1:2010), Fe i Mn (SM,
3111(B). Mikrobioloska (bakterioloska) analiza kvaliteta obuhvatila je slijedeCe parametre:
aerobne heterotrofe na 22°C i 36°C (BAS EN ISO 6222:2003), ukupne koliforme i Escherichia
coli (BAS ISO 9308-1:2015, A1:2018) fekalne streptokoke (BAS ISO 7899-2:2003), ukupne
sulfitoredukujuce klostridije (BAS EN ISO 26461-1:2003) i Clostridium perfringens (BAS EN
ISO 14189:2017). Ispitivanje je sprovedeno u periodu 2024-2025 godina i obuhvata ukupno 124
uzorka podzemne vode iz individualnih bunara (53 u 2024. godini i 71 u 2025. godini). U toku
2024. godine, od ukupnog broja analiziranih uzoraka, 42(79%) nije ispunilo kriterijume Pravilnika
o zdravstvenoj ispravnosti vode namijenjene za ljudsku potro$nju (Sluzbeni glasnik Republike
Srpske 88/17, 93/23, 96/24). U toku 2025. godine, kriterijume za fizicko-hemijske parametre nije
ispunilo 10 (14%) uzoraka, a kriterijume u okviru mikrobioloskih parametara kvaliteta nije
ispunilo 57 (80%) uzoraka. U okviru fizicko-hemijskih parametara najceS¢e su van granica
mutnoca, amonijak, Fe i Mn, dok su u okviru mikrobioloskih parametara najce$¢e van granica
aerobni heterotrofi na 22°C i 36°C, ukupni koliformi, fekalne streptokoke i ukupne
sulfitoredukujuce klostridije (vegetativne forme i spore).

Kljuéne rijeci: podzemne vode, kvalitet, fizicko-hemijski parametri, mikrobiologija, Semberija.
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A CONTRIBUTION TO THE KNOWLEDGE OF GROUNDWATER QUALITY IN THE
TERRITORY OF SEMBERIJE, 2024-2025.

Irena Zari¢!'", Dragana Doki¢ Vasi¢!

"nstitute for Water, Bijeljina, Bosnia and Herzegovina
*gandalgorn@hotmail.com

Summary

Groundwater is the main source of drinking water for the population in rural areas. The area of
Semberija, at the confluence of two rivers, is very rich in groundwater. In addition to the basic
protection measures, it is also very important to educate the population about the protection of
both surface and underground waters. The aim of the paper is to approach the issue of groundwater
management in the review of the results of physical, chemical and microbiological analyses, as
well as the importance of systematic monitoring and preservation of quality and potential, which
is very important for every aspect of life. The analysis of physical and chemical parameters
included a basic set of in situ measurements: air temperature (BAS DIN 38404-4:2010), water
temperature (SM, 2550 (B), 2023), pH (BAS ISO 10523:2013), electrical conductivity (BAS EN
27888:2002), and then analyzes in the laboratory: color (SM, 2120 (B), 2023), smell, consumption
KMNOy4 (Drinking water, 1990) turbidity (BAS EN ISO 7027-1:2017), ammonia (BAS ISO 7150-
1:2002), nitrites (BAS EN 26777:2000), nitrates, chlorides (BAS EN ISO 10304-1:2010), Fe and
Mn (SM, 3111(B). Microbiological (bacteriological) quality analysis it included the following
parameters: aerobic heterotrophs on 22°C and 36°C (BAS EN ISO 6222:2003), total coliforms and
Escherichia coli (BAS ISO 9308-1:2015, A1:2018) faecal streptococci (BAS ISO 7899-2:2003),
total sulfite-reducing clostridia (BAS EN ISO 26461-1:2003) and Clostridium perfringens (BAS
EN ISO 14189:2017). The survey was conducted in the period 2024-2025 and includes a total of
124 groundwater samples from individual wells (53 in 2024 and 71 in 2025). In the course 0f 2024,
of the total number of samples analyzed, 42 (79%) did not meet the criteria of the Rulebook on the
healthiness of water intended for human consumption (Official Gazette of the Republic of Srpska
88/17,93/23, 96/24). In the course 0f 2025, 10 (14%) samples did not meet the criteria for physical
and chemical parameters, and 57 (80%) samples did not meet the criteria for microbiological
quality parameters. Within the physico-chemical parameters, turbidity, ammonia, Fe and Mn are
most often outside the limits, while within the microbiological parameters, acrobic heterotrophs at
22°C and 36°C, total coliforms, faecal streptococci and total sulphite-reducing clostridia
(vegetative forms and spores) are most often outside the limits.

Keywords: groundwater, quality, physical-chemical parameters, microbiology, Semberija.
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VI-1
IIpenaBame 10 MO3MUBY

KJIMHUYKHU ITPUCTYII PEHTABABA PETEHIMJE ITIOCTE/bUIE KO/l KPABA —
HNCKYCTBA CA TEPEHA

Muian Maseruh!”, Cao6onanka Bakaman!, ®uiun Criacojesuh?, /lparan Bypcah?,
Bykamun Beaoopkosuh?, Baraguvmup Maram', Joan Biaarojesuh’

'Vuusepsurer y beorpasy, @aky/areT BeTepuHapcke Meauumne, beorpan, Cpouja
2An Jlaxpa, Beorpan, Cpouja
3Cow feed, Hosu Beorpan, Cpbuja
“Hay4Hu MHCTUTYT 3a BeTepUHApCTBO ,,Hosu Can‘, Hosu Can, Cpbuja
“maletic@vet.bg.ac.rs

Caikerak

3aocrana nocrespuia (retentio secundinarum, RS) npescrasiba jenan oa Hajuemnthux nopemehaja
paHor myeprepujyMa Koji KpaBa W 3HadajaH npeaucrnonupajyhu ¢akrop 3a pa3Boj MeTpHUTHCA,
€HJIOMETPUTHUCA, IPOAYKEHEe MHBOJIyLIje MaTEepULe U CMabeHE PENpOLyKTHBHE €(PUKACHOCTH.
CaBpeMeHH KOHIIENTH yKa3yjy Ja ce RS nedunuire kao u3ocraHak uzbanmBama (HeTamHUX
OBOjHHIIA ¥ POKY OJ1 24 caTa HaKOH TeJbeHa, MPH YeMy Ce HhEeHa €THOMATOreHe3a ToBe3yje ca
nopeMeheHnM (QHU3HONOIIKAM pa3/iBajameM (eToMaTepHATHUX CTPYKTYpa y IUIAIICHTOMHMA.
Hacranky oBor mopemehaja nonpuroce OpojHH (haKTOPH TPaH3HUIIMOHOT NEpHOa, YKIbYdyjyhu
MeTabOJIMYKN CTPEC, HeraTHBaH CHEepreTcku OmiaHc, mopemehaje MHUHEpaJHOT craryca,
JIUCTOKW]Yy W Onu3aHauky rpaBuaHOCT. L[ib paga Ouo je aa ce, Kpo3 Mperiies CaBpeMEHUX
Hay4HUX Ca3Hamba U pe3yJTaTe aHKeTe CpoBelneHe Mel)y JoKTopuMa BeTeprHapCKe MEAULUHE Y
Cpbuju, npukaxy Hajuemhu Tepanujcku NPUCTYNH y TperMaHy RS y TepeHckuM ycioBuma.
UctpaxuBamem je oOyxBaheHo 95 1okTtopa BeTepuHapcKe MeAMIIMHE KOju ce OaBe
PENpoAYKIMjOM W 3[PAaBCTBEHOM 3alTUTOM ToBeda. Pe3ynTaTtd mokasyjy Ja MaHyelHa
EKCTpaKIMja MOCTEIBHIIE U 1aThe MPECTaBba JOMHUHAHTAH IPUCTYI y MPAKCH, KOjU KA0 PYTHHCKY
nponenypy HaBomu 86,3% wucnnranuka. Mako Behmna nokTopa BeTepuHapcke MmeaunuHe RS
neduHMIIe HAKOH 24 caTa OJ] TeJbeHa, 1e0 UCIIMTAaHNKa KOPUCTH Kpahe BpeMeHCKe MHTEpBaJe,
0JIHOCHO 12 1 6 caTy, ITO MOXKE JOBECTH JI0 IPEYyPALCHUX HHTEPBEHIIN]A U JI0IaTHOT omTehema
eHjioMeTprjymMa. AHTHOMOTCKA Tepaliija ce BEOMa YeCTO NMPUMEHYje U KOJ HEKOMILTMKOBAHUX
cinydajeBa RS, wHajuemhe KOMOMHALIMjOM HMHTpPAayTePUHE M  CHCTEMCKE allUTUKallHje
nedaaocnopyuHa ¥ NEeHUIMINHA. Y cllyyajeBUMa MpaheHUM CHCTEMCKUM KIMHHYKUM 3HALMMA,
JIOKTOPH BETePUHAPCKE MEeTUIIMHE Yenrhe MpUMenYjy KOMOHHOBAaHE TEpaIHjcKe MPOTOKOJIE, TOK
ce Tpajame Tepanwuje Hajuemhe kpehe o jeaHor mo Tpu naHa. JloOWjeHu pe3ynaTaTH yKaszyjy Ha
norpedy 3a CTaHIAapAM3alUjOM TEpalMjCKUX IPOTOKOJIA, PAIHMOHAIHHjOM IPUMEHOM
aHTHOWOTHKA U BehoMm 3acTyrubeHOmNY CaBpEeMEHHX TPEMOpyKa, 3aCHOBAHWX Ha JOKa3uMa y
CBaKOJHEBHOj BETEPHHAPCKO] IPAKCH.

Kibyune pujeun: aHTHOMOTHIH, 320CTaNa MIOCTEJBHLA, KPABE, METPUTHUC, ITyESPIIEPH]jyM.

3axBanHMIa: McTpaxkuBame je MOAPIKaHO CPEACTBHMAa MUHHCTapcTBa HayKe, TEXHOJOIIKOI pa3Boja U
uHoBauyja Penyonuke Cp6uje (Yrosop 6poj 451-03-34/2026-03/200143).
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CLINICAL APPROACHES TO THE MANAGEMENT OF RETAINED PLACENTA IN
DAIRY COWS — INSIGHTS FROM FIELD PRACTICE

Milan Maleti¢!'*, Slobodanka Vakanjac!, Filip Spasojevi¢?, Dragan Bursaé®, Vukasin
Belobrkovié¢*, Vladimir Magas!, Jovan Blagojevi¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Al Dahra, Belgrade, Serbia
3Cow feed, New Belgrade, Serbia
4Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
“maletic@vet.bg.ac.rs

Summary

Retained placenta (retentio secundinarum, RS) is one of the most common disorders of the early
puerperal period in dairy cows and an important predisposing factor for metritis, endometritis,
delayed uterine involution and reduced reproductive efficiency. Contemporary concepts indicate
that RS is defined as the failure to expel fetal membranes within 24 hours after calving, while its
etiopathogenesis is associated with impaired physiological separation of fetomaternal structures
within placentomes. Numerous transition period factors contribute to the development of this
disorder, including metabolic stress, negative energy balance, mineral imbalances, dystocia, twin
pregnancy. The aim of this paper was to present the most common therapeutic approaches in the
treatment of RS under field conditions through a review of current scientific knowledge and the
results of a survey conducted among the Doctors of Veterinary Medicine in Serbia. The study
included 95 Doctors of Veterinary Medicine involved in bovine reproduction and health
management. The results showed that manual extraction of retained placenta remains the dominant
approach in practice, reported as a routine procedure by 86.3% of respondents. Although most the
Doctors of Veterinary Medicine define RS after 24 hours postpartum, some respondents still use
shorter intervals of 12 and 6 hours, which may lead to premature interventions and additional
endometrial damage. Antibiotic therapy is frequently used even in uncomplicated cases of RS,
most commonly through combined intrauterine and systemic administration of cephalosporins and
penicillins. In cases accompanied by systemic clinical signs, the Doctors of Veterinary Medicine
more frequently apply combined therapeutic protocols, while the duration of therapy is usually
between one and three days. The obtained results indicate the need for standardization of
therapeutic protocols, more rational antibiotic use and greater implementation of evidence-based
recommendations in everyday veterinary practice.

Keywords: antibiotics, cows, metritis, puerperium, retained placenta.
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Caskerak

CybakyTtHa ammposa Oypara (CAPA) je mopemehaj 3apaBiba BHCOKOMIICUHHX KpaBa, KOjU Ce
Hajuerthe 1ojaBibyje y MHTEH3UBHOM Y3r0jy Kao IOCIIEANIIA HCXPAHE JaKO CBAPJbUBUM yTIbEHUM
XHJIpaTUMa W/WIH HEJO0CTaTKa ePeKTUBHUX CHPOBUX BllakaHa y oOpoky. Jlujarnosa cyOakyTHe
anujose Oypara Kao 37paBCTBEHOT IIpo0iieMa Ha HUBOY CTa/la BUCOKOMJIEUHHMX KpaBa MOJKE Jia ce
MOCTABH CYMHPAHEM CBHX PEIICBAHTHHX I0Ka3aTesba, YK/bY4yjyhn aHaMHECTHYKE IMOJaTKe,
aHanmm3y oOpoka W ucnuTHBame pH caapxkaja Oypara. EnekTpoxeMujcka peakimja caapikaja
Oypara (pH 5-5,5), y30pKoBaHOT COHIOM I PYMHUHOIICHTE30M, j& HajIIOy3AaHHjH ITapaMeTap 3a
MOCTaBJbabe TaYHE JAWjarHoze. MehyTum, 300T MHBAa3MBHOCTH MeETOJa KOjUMa C€ Y30pKYyje
canpxaj Oypara, y aujarHoctuuud W npahewy CAPA mnpumemyjy ce HHAUPEKTHE W/WIH
HecTpecoreHe Meroje. O/ HeMHBAaH3UBHUX METO/1a Hajuelthe ce KOpUCTe: Mepemhe KOH3yMalluje
XpaHe U BpeMeHa NpekHBama, npaheme KOH3MCTEHIIMje U cajprKaja BlakaHa y ¢erecy, Kao u
aHaJM3a MPOU3BOAKE U KBamureTa mieka. Kox cybakyTHe aumpose Oypara KMBOTHEE MUMajy
MIPOMEHJBUB aTeTUT, a TI0 HeKaJla 07101jajy U HE jeay KOHIIEHTPOBaHa XpaHUBa, CMambeHU cy Opoj
Meproia U YKYITHO BpeMe MPexkKHBamba, (erec je MacTo3aH U CaapikKu HeCBapeHE CacTOjKe XpaHe,
a MJICYHOCT ¥ CaJIpyKaj MacTH y MJICKY Cy cMambeHH. J[aHac cy cBe BHIIE y yIOTpeOH pyMHHATHH
Ooirycu 3a Mepeme (PU3UOIOIIKNX apaMeTapa Oypara. boirycu cy HanpenHu ceH30pcKHu ypehaju
KOjH ce TOoMOhy ammkaropa Iuiacupajy y Oypar KpaBe Kako OM ce KOHTHHYHPAaHO BPLIHO
MOHHUTOPHHT Mapamerapa xomeocrase Oypara. [lopen pH BpenHocTn cagpxaja Oypara, Oomycu
Hajuemthe AETEKTYyjy TelecHy TeMIIepaTypy, YHOC BOJE M JAHEBHY AaKTHBHOCT XKHBOTHHE. OBH
CHCTEMH CY KJbYYHH KaKo 3a paHO OTKpHBame MeTabonn4kux nopemehaja kao mro je CAPA, Tako
W ONTHMH3AIH]y UCXPaHEe KPaBa, IITO e AUPEKTHO OJpakaBa Ha HUXOBO 3[IPABCTBCHO CTAC U
€KOHOMCKY UCIUTATHBOCT IITPOU3BOIHHE

Kibyune peun: cybakyTHa armo3a Oypara, IMjarHoCTHKa, KpaBa.
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Summary

Subacute ruminal acidosis (SARA) is a critical metabolic disorder affecting high-yielding dairy
cows, primarily occurring within intensive production systems as a consequence of diets rich in
readily fermentable carbohydrates and/or deficient in physically effective crude fiber. The
diagnosis of SARA as a herd-level health challenge is established through the summary of all
relevant indicators, including anamnesis, dietary analysis, and the evaluation of ruminal pH. The
electrochemical reaction of the ruminal content (pH 5.0-5.5) remains the most reliable parameter
for definitive diagnosis when sampled via orogastric probe or ruminocentesis. However, due to the
invasive nature of these sampling techniques, diagnostic protocols and SARA monitoring
frequently employ indirect, non-invansive methodologies. Commonly used non-invasive
parameters include the measurement of feed intake and rumination time, assessment of fecal
consistency and fiber content in feces, and the longitudinal analysis of milk yield and composition.
Animals affected with SARA often exhibit changeable appetites, occasional refusal of concentrate
feeds, and a marked reduction in both the frequency and total duration of rumination. Furthermore,
feces typically present as pasty and contains undigested feed particles, while milk production and
milk fat content undergo significant depression. For the purpose of continuous monitoring of
physiological parameters of rumen homeostasis, there is an increase interest for the use of
intraruminal boluses. These advanced sensory devices, placed into the rumen via an applicator,
allow for the real-time tracking of rumen pH values and temperature, water intake, as well as daily
physical activity. Such precision systems are pivotal for the early detection of metabolic
disturbances, the optimization of nutritional strategies, and the enhancement of both animal
welfare and the economic efficiency of dairy production.

Keywords: subacute rumen acidosis, diagnosis, cow.
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Cakerak

Xunokanmemuja je Hajuemhu nmopemehaj MuHepaHOT METabOM3Ma KOJI BHCOKOMIIEYHHX KpaBa
KOjH ce jaBJba HEMOCPEAHO Ipe min 24 no 72 yaca HaKoH Tesbera. OBaj mopemehaj kapakrepure
1aj; KoHIeHTpanuje ykynHor xanuujyma (Ca) y kpBu mucron 2,0 mmol/l u y 3aBucHOCTH of
UCII0JbaBaha KIMHIUYKUX CHMIITOMa MOXKE C€ MaHHU(ECTOBATH y KIMHUYKO] U CYOKIMHUYKO]
¢dopmu. L{nsb oBOr HCTpakuBarma je Ouo Jia ce yTBpIu edeKar pazinduTuX NepopasHuX mnpernapara
Ca Ha koHIeHTpalujy ykynHor Ca y KpBH KOJ KpaBa ca CYMKIMHHYKOM XHIOKAIIEMHjoM. 3a
HUCTpaXUBamke je omabpaHo 28 KpaBa XOJMITajH pace KOjUMa je HEMOCPEIHO HAKOH TeJbeHa
yrBphena konnenTpanuja Ca 'y kpeu <2,0 mmol/l. Y 3aBucHOCcTH o1 ipenapaTta Ca Koju ¢y go0uiie
HAaKOH YCTaHOBJbCHE XUIIOKANLIEMH]je, KpaBe Cy nojesbeHe y 4 jennake rpyne (H=7). [IpBa rpyna
nobwia je xamuujym y odmuky CaCly, npyra rpyna Ca-npornuonat/anerar, tpeha rpyma Ca-
MpONKMOHAT/aleTar y 00Ky rena a 4erBpra rpymna Ca-xmopuu/cyiadar y oomuky comyca. Kog
CBUX MCIIMTHBAHMX KpaBa y3uMaHa je kpB 1, 2, 4, 8, 12, 20, 24 u 48 yacoBa HaKOH MEPOPATHOT
TpeTMaHa u ozapelhena je ykynua xonuenrpamnuja Ca y cepymy. JloOujeHn pe3ynraTu moxasaiu cy
Ja cy KpaBe Koje cy nobmie mperapare Ca ca amuandukyjyhum commma (CaCl, u Ca-
xyopuz/cyndar) umane Hajopku oarosop y nosehamy konueHtpanuje Ca msnax 2,0 mmol/L
Takohe, mpemapat Ca-miporroHat/aneraT y 00JUKy Tejla UMao je 00JbH eeKaT y OTHOCY Ha TCUHY
CYCIICH3H]Y U HajcTaOWITHK]E je 0JIpyKaBao HOpMOKaemujy. J1oOujeHn pe3ynTaTti Iokasyjy aa cy
CBH MperapaTi KallKjyMa 32 OpajiHy CyIJIEMEHTAIIU]y UMaIH MO3UTHUBAH eekar Ha KaJleMujy
KOJI KpaBa, aJii Jia je O0JIMK IperapaTta U U3BOp KalllujyMa Npecy/aH y Op3uHU U OJIp)KaBamby
HOpMaJTHE KaJllleMHje.

KibyuHe peun: xunokanemuja, CyIiIeMEHTH KaJllUjyMa, MJI€4YHE KpaBe.
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Summary

Hypocalcemia is the most common disorder of mineral metabolism in high-yielding cows that
occurs immediately before or 24 to 72 hours after calving. This disorder is characterized by a drop
in the concentration of total calcium (Ca) in the blood below 2.0 mmol/l and, depending on the
manifestation of clinical symptoms, can manifest in clinical and subclinical forms. The aim of this
study was to determine the effect of different oral Ca preparations on the concentration of total Ca
in the blood in cows with subclinical hypocalcemia. A total of 28 Holstein cows were selected for
the study, which had a blood Ca concentration <2.0 mmol/l immediately after calving. Depending
on the Ca preparation they received after the established hypocalcemia, the cows were divided into
4 equal groups (n=7). The first group received calcium in the form of CaCl,, the second group Ca-
propionate/acetate, the third group Ca-propionate/acetate in the form of a gel and the fourth group
Ca-chloride/sulfate in the form of a bolus. In all the cows tested, blood was taken 1, 2, 4, 8, 12, 20,
24 and 48 hours after oral treatment, and the total Ca concentration in the serum was determined.
The results obtained showed that the cows that received Ca preparations with acidifying salts
(CaCl; and calcium chloride/sulfate) had the fastest response in increasing the Ca concentration
above 2.0 mmol/l. Also, the Ca-propionate/acetate preparation in the form of a gel had a better
effect compared to the liquid suspension and maintained normocalcemia the most stable. The
results obtained show that all calcium preparations for oral supplementation had a positive effect
on calcium in cows but that the form of the preparation and the source of calcium are crucial to
the speed and maintenance of normal blood calcium levels.

Keywords: hypocalcemia, calcium supplements, dairy cows.
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Sazetak

Poslednjih decenija u svetu, a i na nasim farmama svinja, doslo je do masovne pojave kompleksa
respiratornih oboljenja, koji postaje ozbiljan zdravstveni problem u svim tehnoloskim fazama
proizvodnje. Kompleks respiratorne bolesti svinja predstavlja simultanu infekciju plué¢nog tkiva
sa viSe respiratornih patogena i zajednicki je termin za pneumonije kod svinja koje imaju
multifaktorijalnu etiologiju. Izolovani patogeni variraju izmedu i unutar proizvodnih kategorija.
Za nastanak bakterijske pneumonije kao predisponiraju¢i faktori se spominju stres, virusne
infekcije 1 pulmonalni edem. Gasovi imaju sposobnost da naruSavaju odbrambene mehanizme
organa za disanje i na taj nacin svinje postaju osetljive na sekundarne bakterijske infekcije. Na
farmama je Cesto prisutan amonijak, narocito na mestima gde je prisutna neadekvatna ventilacija.
Najcesci virus koji stvara predispoziciju za bakterijsku pneumoniju jeste influenca virus svinja.
Prisutnost oboljenja organa za disanje moze se potvrditi klinickim pregledom u tovili§tima 1i
nalazima organa za disanje prilikom klanja. Praksa je pokazala da se na jednog patogenog
uzrocnika, koji moze biti mikoplazma ili virus, nadovezuju drugi patogeni uzroc¢nici. U takvim
momentima se formiraju sekundarne infekcije. U vecini slucajeva posledice od sekundarnih
infekacija su teze prirode nego primarne infekcije. Znacaj kompleksa respiratornih oboljenja
pociva na interakciji respiratornih patogena. Poznavanje medusobne interakcije respiratornih
patogena mora se uzeti u obzir u cilju implementiranja efikasnih mera kontrole. Respiratorna
oboljenja svinja nastaju ako su u njihovoj neposrednoj okolini prisutni zivi agensi ili ako usled
nekog, za nas nepoznatog uzroka, oslabi reagovanje odbrambenog mehanzma respiratornog
sistema.

Kljuéne reci: respiratorni patogeni, svinje, farma.

Zahvalnica: Istrazivanje je podrzano od strane Ministarstva nauke, tehnolo$kog razvoja i inovacija
Republike Srbije (Ugovor broj 451-03-136/2025-03/200143).
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Summary

In recent decades, both globally and on our pig farms, there has been a significant rise in respiratory
disease complex, which is becoming a serious health issue at all stages of production. Swine
respiratory disease complex refers to a concurrent infection of lung tissue by multiple respiratory
pathogens and is a common term for pneumonias in pigs with a multifactorial cause. The specific
pathogens vary between and within different production categories. For bacterial pneumonia,
predisposing factors include stress, viral infections, and pulmonary edema. Gases can weaken the
defense mechanisms of the respiratory organs, making pigs more vulnerable to secondary bacterial
infections. Ammonia is often present on farms, especially where ventilation is inadequate. The
most common virus that predisposes pigs to bacterial pneumonia is the swine influenza virus.
Respiratory diseases can be confirmed through clinical examination in feedlots and by examining
the respiratory organs during slaughter. Experience shows that once a pathogenic agent, such as
mycoplasma or a virus, appears, it is often followed by other pathogens, leading to secondary
infections. Usually, secondary infections result in more severe health issues than primary ones.
The importance of respiratory disease complexes lies in how respiratory pathogens interact.
Understanding these interactions is essential for implementing effective control strategies.
Respiratory diseases in pigs occur when harmful agents are present in their environment or when,
for reasons not fully understood, the pig’s respiratory defenses weaken.

Keywords: respiratory pathogens, pig, farm.
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Caikerak

O06ospema MIIEYHE XKIIE3/Ie TIPEICTaBIbajy jeJIaH O Haj3HAYajHUjUX 3[JPaBCTBEHUX M €KOHOMCKHUX
npoOiieMa y MIICYHOM ToBenapcTBy. Lluib pajia je na ce mpukake HHTETPUCAHU JHjarHOCTHUYKH
NPUCTYIT KOjU 00yXBaTa KIIACHYHE W CaBPEMEHE METO/E Y NMPOICHHU CTaka MIICUHE XKIIe3/1e KOJ
kpaBa. OCHOB JIMjarHOCTHKE YMHU KIIMHUYKHU Tperyiel], Koju oMoryhaBa JETEKIUjy BUIJbUBUX
MIPOMEHa, TOK Ce MHAMPEKTHHM MeTOJaMa aHalnu3e MJeKa, Kao IITO cy Kalu(pOpHHja MaCTHTHUC
TecT u ofipehuBame Opoja comaTckux hesnuja, Kao 1 MUKpOOHOJIOIIKMM UCITUTUBAKEM, YTBphyje
MIPUCYCTBO U €THOJIOTHja MHTpaMaMapHuX HH(peKnuja. YarpacoHorpaduja npeacraBiba 3HauajaH
HEMHBA3WBHU [IMjalrHOCTHYKU alaT Koju omoryhaBa BH3yalM3allWjy MapeHXUMa, IUCTepHE U
CTPYKTypa CHCHOT KaHalla, Kao M JICTEKIHjy MaTOJONIKHX POMEHA MOMyT MAaCTUTHCA, arciieca,
xemMaTomMa M Heormasmu. [lopen Ttora, oapeherm yntpacoHorpadcku oOpacuy MpoMeHa y
MapeHXUMY MOTY OWTH NOBE3aHU ca THUIIOM Y3POYHHKA, HAPOUYUTO KOJ XPOHWYHUX M TTHOTCHUX
uH}EKIHMja, IITO MOXE JIOJJaTHO MOMONM y KJIMHUYKO] MHTEPIPETAIUjU Hallaza U yCMepaBamby
JlaJber JIMjarHOCTHYKOT U TEPAITUjCKOT MPUCTYTIA. Y 0Ja0paHuM CllydajeBUMa MOTY C€ IPUMEHUTH
U JOJATHE CIELHjaIUCTUYKEe METOAE, MOIYT €HIOCKOICKOT IIperjefa CUCHOT KaHala, y LHJbY
IpelM3HUje MPOLeHe MHTPATyMHHAIHUX IPOMeHa. MHTerpannjoM HaBeAEHUX AWjarHOCTUYKHX
HpoIeypa MOCTIKE Ce TPEIH3HI]ja IpolieHa (QYHKIIMOHATHOT 1 MOP(OJIOIIKOT CTaTyca MIICUHe
xkne3ne. OBakaB mpucTyn omMoryhaBa paHuje OTKPHBamKbE CYMKIMHUYKUAX U KIMHHYKHX OOIHKA
00osbema, 00Jby MPOIEHY MPOTHO3E M ajfieKBaTHUjU n300p Tepamuje. KomOnHOBaHa mpruMeHa
KJIMHUYKUX, Ja0OPaTOPUjCKUX W CHENUjATICTHYKUX METO/a IMPEACTaB/hba OCHOBY CaBpEMEHE
JIjarHOCTUKE 000Jbeba MIICYHE JKIIE3/Ie KOJI KpaBa.

KibyuHe peun: mMieuHa xies/ia, KpaBe, MaCTUTHC, YITpacoHorpaduja, AujarHoCTUKA.
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Summary

Diseases of the mammary gland represent one of the most significant health and economic
challenges in dairy cattle production. The aim of this study is to present an integrated diagnostic
approach that includes both conventional and advanced methods for assessing the condition of the
bovine mammary gland. The basis of diagnostics is the clinical examination, which allows
detection of visible changes, while indirect milk analysis methods, such as the California Mastitis
Test and somatic cell count determination, together with microbiological examination, enable the
identification and etiological characterization of intramammary infections. Ultrasonography
represents a valuable non-invasive diagnostic tool that enables visualization of the parenchyma,
cistern and teat canal structures, as well as the detection of pathological changes such as mastitis,
abscesses, hematomas and neoplasms. In addition, certain ultrasonographic patterns of
parenchymal alterations may be associated with specific types of pathogens, particularly in cases
of chronic or suppurative infections, which can further support clinical interpretation and guide
diagnostic decision-making. In selected cases, additional specialized techniques, such as teat
endoscopy, may be applied to provide a more precise evaluation of intraluminal alterations. The
integration of these diagnostic procedures allows for a more accurate assessment of both functional
and morphological status of the mammary gland. Such an approach facilitates earlier detection of
subclinical and clinical diseases, improves prognostic evaluation and supports more appropriate
therapeutic decision-making. It can be concluded that the combined use of clinical, laboratory and
specialized diagnostic methods represents the basis of modern diagnostics of mammary gland
diseases in dairy cows.

Keywords: mammary gland, cows, mastitis, ultrasonography, diagnostics.
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*vukasin.b@niv.ns.ac.rs

Caikerak

MactuTHC je jeaHa o1 ,,HajCcKyIUbUX " 0oJIecTH 3a MiIeYHy HHIYCTpH]jy. CaBpeMeHa UCTpaKHBarbha
3[paBJba BUMEHA MJICYHHX KpaBa CBE BHUILE Cy YCMEpeHa Ka MpoydaBamby MHKpOOHOMa MIICUHE
JKJIE3JIe U HEroBOI' 3Ha4aja y HACTaHKY MACTHUTHCA, MOCEOHO CYNKIUHHYKOT OOJIMKa OOJIECTH.
TpazuuoHaIHU IPUCTYIL, IIPeMa KOjeM Cy INIaBHH y3POYHHIM MACTUTHCA 110jeJUHAYHH TaTOr€HH
nonyT Staphylococcus aureus n Streptococcus spp., JaHac ce JIOIybyje ca3HambUMa 1a MaCTUTHUC
Mpe/ICTaB/ba KOMILIEKCaH mopeMehaj MUKpoOHOJIoIKe paBHOTEKEe MIIeuHe xJiesne. Kon 3apaBux
KpaBa MUKpOOHOTA je yIIIaBHOM YPaBHOTEKEHA, Ca IIPHUCYCTBOM Pa3IUNUUTHX TPaM-IIO3UTUBHUX U
rpamM-HEraTUBHUX OakTepHja, Koje Mel)yCOOHNM KOMIETUTHBHUM OJTHOCHMAa MOTY OrpaHH4YaBaTh
KOJIOHU3ALIKjy TOTCHIHMjAIIHO NAaTOTCHUX MHKpoopraHusama. Hacympor Tome, Kox KpaBa ca
noBehanuM OpojeM comarckux henuja u CyNnKIMHUYKAM MacTUTHCOM JI0J1a31 10 iopeMehaja oBe
MHUKPOOHOJIOIIKE PaBHOTEXKE, IITO KapaKTEPHUILE CMambeHa PasHOBPCHOCT MHMKPOOpraHM3amMa H
JIOMUHAIIMja TojelMHuX OakTepujckux pozosa. [loBehana 3actynsbeHOCT Oakrepuja 4ecto je
IoBe3aHa ca HH(IIAMaTOPHUM IpoLeCHMa y MIIEYHO] XKJIE3/1U, olTehemheM eNUTeHUX CTPYKTypa
W aKTHUBAIMjOM HMYHCKOT OJrOBOpa, IITO C¢ KIMHUYKA U J1TabOpaToOpHjcKH MaHHUdecTyje
noBehannM Opojem comarckux henmja y mieky. Pa3Boj MoJexkyigapHUX MeETOAd, HApOYUTO
cexkBeHmpama 16S rRNK rena, omoryhmno je aerasbHHjy HIACHTHQHUKAIN]Y MHUKpPOOpPTaHH3aMa
MIPUCYTHUX Y MJIEKY, KOJIOCTPyMY, CHCHOM KaHally M Ha Koxwu cuca. [lopen anamize 16S rRNA,
naHac ce cBe verrhe kopucTta 1 caBpemennja Metoga MALDI-TOF macena ciekrpomerpuja, Koja
omoryhasa Op3y, npelu3Hy 1 noy3aany WIeHTH()UKAIN]Y MUKPOOPTraHu3aMa Ha OCHOBY HbHUXOBOT
nporenHckor mnpodwmia. Meroge MALDI-TOF wmacena cnekrpomerpuja u  16S rRNA
CEKBEHIMPambe TeHOMa jOII YBEK HUCY IINPOKO 3aCTyIUbEHE Y BETEPUHAPCKO] MUKPOOHOJIOTH]H,
any BUXOB 3Ha4aj Ha (apmaMa KpaBa cBe BHIlEe pacte. Y OymyhHoctn oBe Mertone he mmarn
Ba)XXKHY YJIOTY y Op30j 1 npenu3Hoj uaeHTudukanuju 0akrepuja, mro he nonpuaetn erukacHujoj
JINjarHOCTHUIIN, KOHTPOJI MH(EKINja 1 09yBamy 3/1paBiba MIICUHE JKIIE3/IC.

Kibyune peun: mactutuc, 16S rRNK, MALDI-TOF.

3axBannuia: VcrpaxuBame je MOApKaHO cpeacTBEMa MUHHCTApCTBA HayKe, TEXHOJOIIKOT pa3Boja U
uHoBanyja Penyonuke Cpouje (Yrosop 6poj 451-03-33/2026-03/200031).
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MODERN LABORATORY METHODS FOR DIAGNOSING THE CAUSATIVE
AGENTS OF BOVINE MASTITIS BEFORE DRYING-OFF AND IN EARLY
LACTATION

Vukasin Belobrkovié¢!”, Jelena Api¢!, Stevan Rodi¢!, Dalibor Todorovié¢!, Jovan
Blagojevié?, Slobodanka Vakanjac?, Milan Maleti¢?

'Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*vukasin.b@niv.ns.ac.rs

Summary

Mastitis is one of the most economically significant diseases in the dairy industry. Contemporary
research on udder health in dairy cows is increasingly focused on studying the mammary gland
microbiome and its role in the development of mastitis, particularly the subclinical form of the
disease. The traditional approach, according to which the main causative agents of mastitis are
individual pathogens such as Staphylococcus aureus and Streptococcus spp., is now complemented
by findings indicating that mastitis represents a complex disturbance of the microbial balance
within the mammary gland. In healthy cows, the microbiota is generally balanced, with the
presence of various Gram-positive and Gram-negative bacteria that, through competitive
interactions, may limit the colonization of potentially pathogenic microorganisms. In contrast,
cows with elevated somatic cell counts and subclinical mastitis exhibit disruption of this microbial
balance, characterized by reduced microbial diversity and the dominance of certain bacterial
genera. Increased prevalence of specific bacteria is often associated with inflammatory processes
in the mammary gland, damage to epithelial structures, and activation of the immune response,
which clinically and laboratorically manifests as an increased somatic cell count in milk. The
development of molecular methods, particularly 16S rRNA gene sequencing, has enabled more
detailed identification of microorganisms present in milk, colostrum, the teat canal, and teat skin.
In addition to 16S rRNA analysis, MALDI-TOF mass spectrometry is increasingly being used,
allowing rapid, precise, and reliable identification of microorganisms based on their protein
profiles. Although MALDI-TOF mass spectrometry and 16S rRNA sequencing are still not widely
represented in veterinary microbiology, their importance in mastitis diagnostics on dairy farms is
continuously increasing. In the future, these methods will play an important role in the rapid and
accurate identification of bacteria, contributing to more efficient diagnostics, infection control, and
preservation of mammary gland health.

Keywords: mastitis, 16S rRNA, MALDI-TOF.
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VI-7
HACJIEJHE BOJIECTU KO/ APAIICKE XAPEBAJIN
Muxajio Epaessan'”, Tujana Kykypuh!, Usan Cranuuh', UBau Tanuh!, Josau
Cranojesuh’
"Vuugepsurer y Hoom Cany, [lossonpuspennu daxynrer, Hosu Can, Cpouja
*erdeljanm@polj.uns.ac.rs
Cakerak

Hacnenne Gonectu koJ aparcke apebaiu NpeacTaBibajy 3HauajaH 31paBCTBEHH U OJIrajHBAYKH
npoOyieM ycieq yCKOr TeHeTcKor ()OHAa M WHTEH3MBHE celieKiuje yHyTap pace. Hajuemnthe
OTHCaHE HacleAHe OoJiecTH Cy TelmKka KOMOWHOBaHAa WMYHOJICQUIM]CHIIMjA, IepedenapHa
abuorpoduja, CHHIPOM JTaBaHIEP KAPEOATH M OKIUITUTAIHA aTJIAHTO-aKCHjalTHa MaihopMaIiyja.
Hemro pehe Gonectu cy TMMIaHWja Ba3AyIlIHUX Keca, JyBEHHJIHA eIMICNcHja U MeTabOIHIKH
CUHJIPOM, KOj€ Ce jaBJbajy U Y JPYTUM CIIy4ajeBUMa, alli Ce KOJ aparcke xapedaiu Ucrosbaajy
y paHOM y3pacTy, a KacHHje ce 4ecTo mopnade. OBe 00JeCTH ce YIriaBHOM Hacielyjy ayTo30MHO
PELIECHBHO, IITO 3HAYH J]a KIIMHUYKH CHMIITOMH HACTA]y caMo KOJI JeTMHKH KOje HOCe JIBE KOIHje
MYTaHTHOT TeHa. KiHMHWYKa ciuka Bapupa OJ HEYPOJIONIKHX Iopemehaja, MeTaboIMYKUX
npoOiieMa U UMyHOJe(PHUIMjeHIIHje 10 JePMATOIOIIKUX MPOMEHA U JICTATHUX HCX0/a Y PaHOM
y3pacty. [MjarHocTHKa ce 3acHMBAa Ha KIMHHYKOM IIperyiefy, T'eHETHYKOM TeCTUpamy Hu
ma00paTOpPHUjCKUM aHajIM3aMa, IPU YeMy CaBpeMeHe MOJIeKyJapHe meToie omoryhaBajy paHo
OTKpHBame HOcuiana MyTtanuja. IIpeBeHIMja ce 3acHHUBAa HA OJrOBOPHOM Y3rojy, yKibyuyjyhu
00aBE3HO TEHETHUYKO TECTUPAmE MPUILUIOTHHUX TIpja W n30eraBame Mapema HOCUIIAIA HCTE
MmyTanyje. Exykanuja oArajusadya U BeTepuHApa MMa KJbYYHY YJIOTY y CMambeHhy yUeCTAIOCTH
oBux Oosectu. [IpaBoBpeMeHa HICHTH(HKAIM]a U KOHTPOJIa HACIEeIHUX nmopeMehaja onpuHoce
O4yBamYy 3J[paBJba MOMYJIAIje apalicKuX KOWka U yHarpelhemwy KBaJUTeTa y3roja.

Kibyune peum: Hacnengne OonectH, aparcka >kape0al, TeHETCKH mopemehaju, ayTO30MHO
peLecHBHO HaclehuBame, FTeHETHYKO TECTUPAHE.
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VI-7
HEREDITARY DISEASES IN ARABIAN FOALS

Mihajlo Erdeljan'", Tijana Kukuri¢!, Ivan Stan¢i¢!, Ivan Gali¢!, Jovan Stanojevié!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
“erdeljanm@polj.uns.ac.rs

Summary

Hereditary diseases in Arabian foals represent a significant health and breeding issue due to a
narrow genetic pool and intensive selection within the breed. The most commonly described
hereditary diseases include severe combined immunodeficiency, cerebellar abiotrophy, lavender
foal syndrome and occipitoatlantoaxial malformation. Less common conditions include guttural
pouch tympany, juvenile epilepsy and metabolic syndrome, which also occur in other breeds but
tend to manifest at an early age in Arabian foals and often regress later in life. These diseases are
mostly inherited in an autosomal recessive manner, meaning that clinical signs develop only in
individuals carrying two copies of the mutant gene. Clinical manifestations vary from neurological
disorders, metabolic disturbances and immunodeficiency to dermatological changes and lethal
outcomes at an early age. Diagnosis is based on clinical examination, genetic testing and laboratory
analyses, with modern molecular methods enabling early detection of mutation carriers. Prevention
relies on responsible breeding practices, including mandatory genetic testing of breeding animals
and avoiding mating between carriers of the same mutation. Education of breeders and
veterinarians plays a key role in reducing the incidence of these diseases. Timely identification
and control of hereditary disorders contribute to maintaining the health of the Arabian horse
population and improving breeding quality.

Keywords: hereditary diseases, Arabian foals, genetic disorders, autosomal recessive inheritance,
genetic testing.
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VII-1

YJITPA3BYYHA JTUJATHOCTUKA HHTECTUHAJIHE UHTYCYCHEIIIHUJE KO
MMACA

Annamapua l'angu Byxomanosuh!”, Usana Jlasunos!, Bojana Baarojesuh!, Canapa
Huxonuh'

"Vuugepsurer y Hosom Cany, [Tommonpuspenuu daxynrer, Hosu Can, CpOuja
*annamaria.galfi@polj.uns.ac.rs

Cakerak

WHTecTHHATHA HHTYCYCLEIIMja MPEICTaBIba 030UIBHO MATOJOIIKO CTAakhe KO/ Maca, Koje MoxKe
JIOBECTH JI0 OICTPYKIMje IpeBa, HCXEMHje M HEKpO3e, YKOIMKO C€ HE JMjarHOCTHKYje
mpaBoBpeMeHo. [{wb oBor pama OWo je ma ce MPOICHH JWjarHOCTHYKA TaYHOCT YITPa3ByKa y
UACHTH(UKALNH HHTECTHHAIHE UHTYCYCIEIHje U ]a Ce ONHILy Hajuyenrhu cOHOTpad)CKU Halla3u
K01 00osienux naca. McrpaxuBame je CripoBeieHo y niepuoy o maja 2022. rogune 1o maja 2025.
TOJIMHE M YKYITHO Cy Tperiefana 34 rca ca KIMHHYKUM 3HalluMa aKyTHOT a0JIOMeHa, YKJbyuyjyhu
noBpahame, nujapejy, aHopekcujy n abgomuHanau 6ox1. CBUM manujeHTnMa ypaleH je nerasban
aO0JJOMUHAIIHU  YJITPa3By4HH Tperiies KOpUIIheHmeM JIMHEAPHHX M KOHBEKCHHX COHJIH
¢dpexsennunja 5—12 MHz, y3 npoueny Mopdosoruje 1 MOTHINTETA IIpeBa, 1e0JbUHE LPEBHOT 3114,
Ka0 U MPUCYCTBA CII000/IHE a0IOMUHAIHE TeUHOCTH. JoTiep ynTpa3Byk KOpHUIINEH je 3a MpoLeHy
Backynapusanuje 3axBaheHux cermenara. Konauna jujarHo3a moTBpheHa je XUPYPUIKH.
ViTpa3sBydHuM mpersieioM je omoryheHa Tauna aujarHosza y 32 on 34 cayuaja (94,1%), ca
BUCOKOM censutuBHouthy (94,1%) u cneunduunonrhy (90,0%). Hajuenthu conorpadcku Hanasu
owmu cy ,target/bull’'s eye 3HaK y TpaHCBEp3aJHOM TMpeceky W ,pseudokidney* 3Hak y
smoHruTy muHAHOM Tipeceky (100% motBpheHHX ciaydajeBa), y3 3ane0sbame IPEBHOT 3HIa H
CMameHy WM OJCYTHY mepuctantuky. CinoboaHa aboMHHAIHA TEYHOCT PErHCTPOBaHA j€ KOJ
61,8% maca, OK je cMameHa BacKyjapu3aluja 3axBaheHor cermMeHTa youdeHa koa 38,2%
naipjeHaTa u Oua je moBe3aHa ca TeXHM KJIMHUYKUM TOKOM. PaHo ToCTaBibabe qujartose Ouio
j€ 3HauyajHO MOBE3aHO Ca MOBOJLHUJUM HCXOJIOM Jieuema. Pe3ynrartu ykasyjy Jia ylnTpa3By4HH
nperje] NpelacTaBjba MOY3[aHy, HEMHBa3sHMBHY M Op30 AOCTYNHY METOLY 3a IUjarHOCTHUKY
MHTECTHHAJIHE MHTYCYyCLeNuje KoJ maca. Iberosa nmpumeHa y pyTHHCKO] KIMHHUYKO] IIPAKCH
oMoryhaBa TpaBOBpPEMEHY TEpamMjCKy MHTEPBEHIM]Y M 3HAYajHO MMO0OJbIABA IMPOTHO3Y
narujexHara.

Kibyune peun: ynrpaconorpaduja, HHTyCycCUENIHja peBa, 1ac, abJjoMrHaiHa 0071, 1o1Jiep.
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ULTRASONOGRAPHIC DIAGNOSIS OF INTESTINAL INTUSSUSCEPTION IN
DOGS

Annamaria Galfi Vukomanovi¢!”, Ivana Davidov!, Bojana Blagojevi¢!, Sandra Nikoli¢!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*annamaria.galfi@polj.uns.ac.rs

Summary

Intestinal intussusception is a serious pathological condition in dogs that can lead to intestinal
obstruction, ischemia and necrosis if not diagnosed in a timely manner. The aim of this study was
to evaluate the diagnostic accuracy of ultrasonography in identifying intestinal intussusception and
to describe the most common sonographic findings in affected dogs. The study was conducted
from May 2022 to May 2025 and included a total of 34 dogs presenting with clinical signs of acute
abdomen, including vomiting, diarrhea, anorexia and abdominal pain. All patients underwent a
detailed abdominal ultrasonographic examination using linear and convex probes with frequencies
of 5-12 MHz, with assessment of intestinal morphology and motility, bowel wall thickness and
the presence of free abdominal fluid. Doppler ultrasonography was used to evaluate
vascularization of the affected segments. The final diagnosis was confirmed surgically.
Ultrasonography enabled accurate diagnosis in 32 out of 34 cases (94.1%), with high sensitivity
(94.1%) and specificity (90.0%). The most common sonographic findings included the “target” or
“bull’s eye” sign in the transverse plane and the “pseudokidney” sign in the longitudinal plane
(100% of confirmed cases), along with thickening of the intestinal wall and reduced or absent
peristalsis. Free abdominal fluid was detected in 61.8% of dogs, while reduced vascularization of
the affected segment was observed in 38.2% of patients and was associated with a more severe
clinical course. Early diagnosis was significantly associated with a more favorable treatment
outcome. The results indicate that ultrasonography is a reliable, non-invasive and readily available
method for diagnosing intestinal intussusception in dogs. Its use in routine clinical practice enables
timely therapeutic intervention and significantly improves patient prognosis.

Keywords: ultrasonography, intestinal intussusception, dog, abdominal pain, Doppler.
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KAD OKO OTKRIVA SISTEMSKU BOLEST — OCNE MANIFESTACIJE
SISTEMSKIH OBOLJENJA

Milo$ Duri¢!”, Darko Davitkov!, Natalija Mil¢i¢ Mati¢!, Lazar Kari¢!, Vanja Krsti¢!

"Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*dvmmilosdjuric@gmail.com

SaZetak

Oko predstavlja vazan dijagnosticki prozor u sistemska oboljenja Zzivotinja. Oc¢nim
manifestacijama sistemskih bolesti smatraju se promene koje ne nastaju kao primarno lokalna
oftalmoloska oboljenja, ve¢ odrazavaju poremecéaje u organizmu. Njihovo prepoznavanje moze
imati znacajnu ulogu u ranom otkrivanju bolesti, suzavanju diferencijalnih dijagnoza, proceni
prognoze vida i pracenju uspesnosti terapije. Sistemska oboljenja koja se mogu ispoljiti na oku
obuhvataju kardiovaskularne, hematoloske, imunoloski posredovane, infektivne, metabolicke,
neoplasti¢ne, nutritivne i toksicne poremecaje, kao 1 stanja ¢iji patogenetski mehanizam nije u
potpunosti razjaSnjen. Posebnu paznju zasluzuju bolesti vaskularnog i nervnog sistema, jer pregled
uvee, retine i papile optickog nerva omogucava uvid u promene perifernog krvotoka i centralnog
nervnog sistema. Zbog toga oftalmoloski pregled treba posmatrati kao sastavni deo kompletnog
klinickog pregleda, a promene na oku kao vazan trag u dijagnostici sistemskih bolesti.

Kljucéne reci: oftalmologija, sistemska oboljenja
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WHEN THE EYE REVEALS SYSTEMIC DISEASE — OCULAR MANIFESTATIONS
OF SYSTEMIC DISEASES

Milo§ Duri¢!”, Darko Davitkov!, Natalija Mil¢i¢ Mati¢!, Lazar Kari¢!, Vanja Krsti¢!

"University of Belgrade, Faculty of Veterinary medicine, Belgrade, Serbia
*dvmmilosdjuric@gmail.com

Summary

The eye represents an important diagnostic window into systemic diseases in animals. Ocular
manifestations of systemic diseases are considered changes that do not arise as primary local
ophthalmic disorders but instead reflect disturbances within the body. Their recognition may play
an important role in the early detection of disease, narrowing of differential diagnoses, assessment
of visual prognosis, and monitoring of therapeutic success. Systemic diseases that may manifest
in the eye include cardiovascular, hematologic, immune-mediated, infectious, metabolic,
neoplastic, nutritional, and toxic disorders, as well as conditions whose pathogenetic mechanisms
are not fully understood. Diseases of the vascular and nervous systems deserve particular attention,
as examination of the uvea, retina, and optic disc provides insight into changes in the peripheral
circulation and central nervous system. Therefore, ophthalmic examination should be regarded as
an integral part of a complete clinical examination, while ocular changes should be considered
important clues in the diagnosis of systemic diseases.

Keywords: ophthalmology, systemic diseases.
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NEUROPATSKA BOL U PASA I MACAKA
Petra Ricijas!, Marija Lipar!, Mario Kreszinger!, Marko Peéin!, Ozren Smolec'”

Sveugiliste u Zagrebu, Veterinarski fakultet, Zagreb, Hrvatska
*osmolec@vef.unizg.hr

Sazetak

Bol predstavlja znacajan klinicki i znanstveni izazov u veterinarskoj medicini, pri ¢emu se posebna
paznja usmjerava na ocuvanje dobrobiti zivotinja i unaprjedenje kvalitete zZivota. Neuropatska bol,
uzrokovana os$tecenjem srediSnjeg i/ili perifernog zivéanog sustava, kompleksan je fenomen cije
je razumijevanje kod Zivotinja ograni¢eno zbog nemoguénosti subjektivne procjene boli. Cilj ovog
rada je objediniti dostupne spoznaje o neuropatskoj boli s naglaskom na definiciju, klasifikaciju,
patofiziologiju, dijagnostiku i terapiju. Razumijevanje mehanizama nastanka i klinickih
manifestacija neuropatske boli klju¢no je za pravilnu dijagnozu i primjenu multimodalnog
terapijskog pristupa u veterinarskoj medicini.

Kljuéne rije¢i: neuropatska bol, veterinarska medicina, dijagnostika, patofiziologija, terapija.
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NEUROPATHIC PAIN IN DOGS AND CATS
Petra Ricijas!, Marija Lipar!, Mario Kreszinger!, Marko Peéin!, Ozren Smolec'”

"University of Zagreb, Faculty of Veterinary Medicine, Zagreb, Croatia
*osmolec@vef.unizg.hr

Summary

Pain represents a significant clinical and scientific challenge in veterinary medicine, with
increasing emphasis placed on the preservation of animal welfare and the improvement of quality
of life. Neuropathic pain, caused by damage to the central and/or peripheral nervous system, is a
complex phenomenon whose understanding in animals remains limited due to the inability to rely
on subjective pain assessment. The aim of this paper is to summarize current knowledge on
neuropathic pain, with particular emphasis on its definition, classification, pathophysiology,
diagnosis, and treatment. Understanding the underlying mechanisms and clinical manifestations
of neuropathic pain is essential for accurate diagnosis and the implementation of a multimodal
therapeutic approach in veterinary medicine.

Keywords: neuropathic pain, veterinary medicine, diagnosis, pathophysiology, therapy.
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EFIKASNOST I BEZBEDNOST LIGASURE SISTEMA U HIRURGIJI MALIH
ZIVOTINJA

Bojan Toholj"", Jovan Spasojevi¢!, Nenad Popovi¢!, Ivan Gali¢!, Ivan Stang&i¢!

"Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, Srbija
“bojantoholj@gmail.com

Sazetak

Elektrohirurgija je hirur§ka tehnika koja koristi visokofrekventnu naizmeni¢nu struju za precizno
secCenje, koagulaciju (zaustavljanje krvarenja), desikaciju ili fulguraciju tkiva. Osim, sada vec
tradicionalnih nacina upotrebe elektrohirurskih tehnika opisanih kao monopolarni i bipolarni nacin
rada, poslednjih dvadesetak godina u upotrebi su i sistemi za za zavarivanje i presecanje vecih
krvnih sudova (do 7 mm). Prvi proizvodac ovih sistema je svoj proizvod i tehniku nazvao LigaSure
(ligaSur u kolokvijalnom govoru). Iako je do danas mnogo proizvodaca plasiralo svoje sisteme
sli¢nih karkteristika, naziv ligasur se odomacio u hirurskoj praksi. Koriste¢i kombinaciju pritiska
1 precizne energije, ova tehnologija stvara sigurno zavarivanje zida krvnog suda sa minimalnim
toplotnim oSte¢enjem okolnog tkiva. Kod rada ovog sistema klju¢na je procena kada i kako
propustiti struju kroz tkivo krvnog suda, kako bi zaptivanje bilo maksimalno. Snaga spoja se
umanjuje ukoliko termicki efekat nije bio odgovarajuci (temperatura i trajanje). Zbog toga
procesor aktivno i konstantno meri otpor tkiva koje se nalazi izmedu celjusti, pa tako i prilagodava
parametar unutar strujnog kruga (napon, snagu) i trajanje. Obicno se nakon optimizacije spoja na
krvnom sudu aparat oglasi zvu¢nim signalom da je bezbedno presecanje. U nasim testovima na
izolovanim krvnim sudovima maksimalni pritisak unutar krvnog suda je redovno iznosio i vise od
600 mm Hg u momentu popustanja vara. Ovaj pritisak u realnim in vivo uslovima je svakako
nespojiv sa zivotom, tj. fizioloski nije mogué.

Kljuéne reci: elektorhirurgija, hemostaza, LigaSure.
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EFFICIENCY AND SAFETY OF THE LIGASURE SYSTEM IN SMALL ANIMAL
SURGERY

Bojan Toholj!", Jovan Spasojevi¢!, Nenad Popovi¢!, Ivan Gali¢!, Ivan Stané&i¢!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
“bojantoholj@gmail.com

Summary

Electrosurgery is a surgical technique that utilizes high-frequency alternating current for precise
tissue cutting, coagulation (hemostasis), desiccation, or fulguration. In addition to the now-
traditional electrosurgical methods described as monopolar and bipolar modes, systems for sealing
and cutting larger blood vessels (up to 7 mm) have been in use for the last twenty years. The initial
manufacturer of these systems named their product and technique LigaSure (often colloquially
referred to as "ligasure"). Although many manufacturers have since launched their own systems
with similar characteristics, the name LigaSure has become established in surgical practice. By
combining pressure and precise energy, this technology creates a secure seal of the vessel wall
with minimal thermal damage to the surrounding tissue. A key aspect of this system's operation is
determining when and how to apply current through the vessel tissue to achieve maximum sealing.
The strength of the bond is diminished if the thermal effect (temperature and duration) is
inadequate. Therefore, the processor actively and constantly measures the impedance of the tissue
held between the jaws, adjusting the electrical parameters (voltage, power) and duration
accordingly. Once the seal is optimized, the device typically emits an acoustic signal indicating it
is safe to proceed with cutting. In our tests on isolated blood vessels, the burst pressure at the point
of seal failure consistently exceeded 600 mm Hg. Such pressure in real-time in vivo conditions is
incompatible with life — i.e. it is physiologically impossible.

Keywords: electrosurgery, hemostasis, LigaSure.
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MOHUTOPHHI ITACA 1 MAYAKA Y TOKY OIIIITE AHECTE3UJE U
MHNOTEHIOMNJAJIHU TPOITYCTHU

Maja Bacumesuh!”, Pucro lyunh'!, Credan Bennuxopuh!

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke meaunmne, beorpan, Cpouja
"majavasiljevicmaja@gmail.com

Cakerak

AHecTe3Hja Kao TpaHa BETEPHHAPCKE MEIUIMHE TAHAC CE CBAKOJHEBHO MPUMEHYje Y KIMHUUKO]
MPaKCH, KaKo 3a IUjarHOCTUYKE, TAKO U 33 XUPYPIIKE HHTepBeHIH]je. 3 Tor pas3nora HEOmxXoaHO
je JIOKTOpUMa BETepPHHAPCKE MEIMIIMHE CKPEHYTH MaXKkhy Ha CBE TMOTCHIMjalHE HEJOCTATKe U
mpomnycTe Koju y BehMHHM ciydajeBa MOTY JIOBECTH JI0 JIETAJHOT HMcxoaa. TyxOe ox crpane
BJIACHHMKA y OBAKBHM CIIy4ajeBUMa Cy y MOCIEABE BpEMe CBE yUecTaluje, a CAHKIUje U Ka3He 3a
JIOKTOpE BETEepUHAPCKE MEIMIIMHE Cy BeoMma 030uJbHE. MOHHMTOPHHI MalMjeHaTa je CBaKaKo
HEOIIXOJlaH Ipe, Y TOKY M IIOCiIe aHecTe3Hje, aJli OWTHO je YIIO3HATH JOKTOpPE BETEpPHHAPCKE
MEIUIIMHE TPAaKTHYape Ha CBE HBHXOBE MaHe, Kako OW M Ha Taj HAYMH MOTJIM J1a U30EeTHY J10JaTHE
KOMIDIHKaIMje. Jegan oj IM/beBa eayKaluje JOKTOpa BETepHHAPCKE MEIUIMHE OJHOCH Ce Ha
MIPEBEHIU]Y MPOITyCTa U rpelaka KOju MOy JOBECTH JIO TYKOM ca 030MJBHUM IOCTIeUIIaMa 110
JOKTOpE BETePUHAPCKE MEAUIIMHE O[] CTPAHE BIACHHKA MAI[MjeHTa Y TOKY IPHIIPEME IAIHjeHTa,
aJIi U Ha IIPUITPEMY, OJTHOCHO Pa3roBOp ca BIACHUKOM JbyOuMIIa y Be3u aHecresuje. Cienehu mub
je ymo3HaBame ca CBaKMM I0jeIMHAYHIM MOHHTOPHHIOM Y TOKY aHECTEe3Hje, alld U y IPOIECcy
OIIOpaBKa, Kao U yI030pere Ha IbHXOBE HEIOCTATKE.

Kibyune peun: nac, Mauka, aHecTe31ja, MOHUTOPHUHT.
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MONITORING OF DOGS AND CATS DURING GENERAL ANAESTHESIA AND
POTENTIAL OMISSIONS

Maja Vasiljevi¢!”, Risto Duéi¢!, Stefan Velic¢kovi¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
"majavasiljevicmaja@gmail.com

Summary

Anesthesia as a branch of veterinary medicine is used daily in clinical practice today, both for
diagnostic and surgical interventions. For this reason, it is necessary to draw the attention of Doctor
of Veterinary Medicine to all potential shortcomings and omissions that in most cases can lead to
a lethal outcome. Lawsuits by owners in such cases have recently become increasingly frequent,
and sanctions and penalties for Doctor of Veterinary Medicine are very serious. Patient monitoring
is certainly necessary before, during and after anesthesia, but it is important to inform Doctor of
Veterinary Medicine practitioners about all their shortcomings, so that they can avoid additional
complications. One of the goals of education is to prevent omissions and errors that can lead to
lawsuits with serious consequences for Doctor of Veterinary Medicine by the patient's owner
during the preparation of the patient, but also the preparation, or conversation with the pet's owner,
for anesthesia. The next goal is to familiarize yourself with each individual monitoring during
anesthesia, but also in the recovery process, as well as to warn about their shortcomings.
Keywords: dog, cat, anesthesia, monitoring.
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CAHAIINJA CTPAHOI TUJEJIA U3 JEABAKA IICA
Topau Mapam!”, Cphau [lajuh’!, Bopuc Eruh!, Ormen Mapam®
'Betepunapcka ambynanra ,,JIAPAIL®, Bama Jlyka, Bocra u Xeprerosuna
2V HHUBEP3UTET BeTEPHMHAPCKE MeIUIMHE, beu, Ayctpuja
“parasgoran@yahoo.com
Caikerak

CrpaHo THjeNO y jeAmaky NpeacTaB/ba 4YeCT IMPOOJeM JUTEeCTHBHOI CHUCTEMa Taca, jep cy
XallarbUBe W paJio3Halle )KUBOTHIbE. Hajuerrha ctpaHa THjena cy KOCTH WIN BUXOBHU JH]jEJIOBH,
JONTHIE, WIpadke, yOule Wid IpBeHH IuTarnoBu. CTpaHa THjeNa y jeAmaKy Iaca CTBapajy
HenaroJy ¥ HeMOTYNHOCT y3uMama BOJE M XpaHe IITO, OCHM clalJhelha OpraHn3Ma W NaTe,
MOJKe Jia uMa ¥ (aranad ucxoJl. [Ipuctyn 1 yCnjemHocT y caHaluju CTpaHor THjella U3 je/baka
onpelyje Beros MoJ0Xkaj, MjeCTo U BeJIMYUHA ONICTPYKIIM]e jeibaka i BpEMe HerOBOT IPUCYCTBA.
VY HameMm ciy4ajy UMajy cMO IIca cTapor 4 roauHe, MYILIKOT II0Ja, KOJU je caMO MO BOAY U
MIIHjEKO, a CBY YBPCTY XpaHY je 0JMax HAaKOH yHOca M30aluBao perypruranujoM. [laxpuBum
y3UMamkeM aHaMHe3e, JCTAJbHUM KIMHUYKHM TIPEerJIeJIOM M XEMaTOJIOIIKOM aHAJIU30M,
3aKJbYYMIIM CMO Jla je Tac JACXWAPHpaH, JieTaprudaH M KaxekrtudaH. [lomohy HaTtuBHE
perareHorpaduje rpyJHOT Kolla JOIUIM CMO JIO KOHAyHe OHjarHo3e Jia IOCTOjU MPUCYCTBO
CTpaHOT THjela y jeJibaKy. YKIamame CTPaHor TeJla U3 jembaka rnca ypaheHo je e30(haroToMujom
y OIIITOj MHXAJIAIIMOHO] aHECTE3H]jH, Y3 HOIITOBAE CBUX XUPYPLIKUX NpUHLUNIA. HaunHumm cMo
pe3 y tpehem melyypebapuom mpoctopy, y3 kayaainuu pyod pedpa qop3oentpainno. Mehypebapuu
IIPOCTOP MPOMIMPHIIM CMO PETPAKTOPOM TaKO J1a HaM je je/iihak OO JI0CTyIaH 0e3 cjeuera pedapa.
TxuBo 3uza jenmaka OUIIO je BUIAHO NPOMHJEHHEHO HA MjECTy OICTPYKIHUje, alli HUje JOIII0 JI0
mBerose nepdopanuje. HakoH ykiIamama CTpaHOT THjelIa IUIaCHPaH je IPeH, YITHBEHU CBU CIIOjeBH
OIICPaTHBHOT Pe3a, OJpeleH mocTonepaTnBHN TOK, aHANTE3Hja U aHTHONOTCKa Teapuja. [Iporrosa
HAaKOH YKJIamhaka CTPAHOT THjela U3 jeIihaka I1ca je TOBOJbHA U MPOIICHAT MPESKUBIbABAMA j& OKO
90%. Y HaleM city4ajy Imac ce IOTIyHO OIIOPaBHoO, jep HHje OUII0 MPUCYCTBAa KOMIUTHKALIMja Kao
mro cy WH(EKIHUje, perypruraiuja, MHeyMOHH]ja, €30(aruTuc, MHEYMOTOPAKC WIIM HACTAHAK
Oponxoe3odareanne uin Tpaxeoezodareante pucTyie.

KibyuHe pujeun: jeqmak, CTpaHo Telo, I1ac, XUPypruja, oncTpyKuuja.
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REMOVAL OF A FOREIGN BODY FROM THE DOG’S ESOPHAGUS
Goran Paras'", Srdan Dzaji¢!, Boris Egi¢!, Ognjen Paras?
Weterinary Ambulance "PARAS", Banja Luka, Bosnia and Herzegovina
2Veterinary Medicine University, Vienna, Austria
“parasgoran@yahoo.com
Summary

A foreign body in the esophagus is a common problem of the digestive system in dogs, as they are
greedy and curious animals. The most common foreign bodies are bones or bone fragments, balls,
toys, hooks, or wooden sticks. Foreign bodies in a dog’s esophagus cause discomfort and the
inability to ingest food and water, which, in addition to weakening the body and causing suffering,
can also have a fatal outcome. The approach and success in removing a foreign body from the
esophagus depend on its position, the location and size of the esophageal obstruction, and the
duration of its presence. In our case, we had a 4-year-old male dog that consumed only water and
milk, while all solid food was immediately regurgitated after intake. Through careful history
taking, a detailed clinical examination, and hematological analysis, we concluded that the dog was
dehydrated, lethargic, and cachectic. Using plain chest radiography, we reached the final diagnosis
confirming the presence of a foreign body in the esophagus. Removal of the foreign body from the
dog’s esophagus was performed by esophagotomy under general inhalation anesthesia, following
all surgical principles. An incision was made in the third intercostal space along the caudal border
of the rib in a dorsoventral direction. The intercostal space was expanded with a retractor, allowing
access to the esophagus without cutting the ribs. The esophageal wall tissue was visibly altered at
the site of obstruction, but no perforation occurred. After removal of the foreign body, a drain was
placed, all layers of the surgical incision were sutured, and postoperative care was prescribed,
including analgesia and antibiotic therapy. The prognosis after removal of a foreign body from a
dog’s esophagus is favorable, with a survival rate of around 90%. In our case, the dog made a full
recovery, as there were no complications such as infections, regurgitation, pneumonia, esophagitis,
pneumothorax, or the development of a bronchoesophageal or tracheoesophageal fistula.
Keywords: esophagus, foreign body, dog, surgery, obstruction.
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JANJATHOCTHUYKE 3AMKE KOJJ MAYAKA CA XEMATYPUJOM: YPETEPAJIHA
OIICTPYKIIMJA CA PATAJTHUM UCXOAOM

Canapa Hukonuh!", Usan I'anuh!, Henax IMonmosuh!, Josan Cnacojesuh', Annamapna
Tangu Bykomanosuh', Mupa Majkuh', Mapko llunuosuh!, Tujana Kyxypuh', lyman
Magemes!

'Vuusepsurer y Hosom Cany, [lossonpuspennu daxynrer, Hopu Can, CpOuja
*sandra.nikolic.vet@gmail.com

Caxerax

Xematypuja KOJl Mayaka ce 4eCTO JIOBOJH Y Be3y ca 000JberhHMa JIOWUX MapTHja YPUHAPHOT
TpaKTa, IITO MOXKE JIOBECTH JO MPEBUJIa ITAaTOJIOTHje TOPHHX JIENI0OBa OBOI OPraHCKOI' CHCTEMa.
MelyTum, maTonoruja ropmux JejoBa YPUHAPHOT TPakKTa, MOCeOHO yperepaiHa ONCTPYKIH]a,
MO€ UMATH 3HATHO TEXKU KJIMHUYKHU TOK M JIOIIKjy IPOTHO3Y. Y OBOM paly NpHUKa3aH je Clydaj
MadKe cTapocTd 8,5 ToAnHa ca UCTOPHjOM ypoiuTHja3ze MokpahHe Oemmke, Koja ce MHUIIH]alTHO
MPE3eHTOBAa OJIaruM KITMHWYKHM 3HAIMMa, alli je pa3Buiia Harty U (aTajaHy JIeKOMICH3AIH]Y.
JujarHocTHYKUM MeTojaMa yTBpheHH cy Kankyinycu y MokpahHoj Oemmnu u  yperepy,
XHApOHEPpO3a, XUAPOYpeTep M MPUCYCTBO CIOOOAHE TEYHOCTH Yy PETPOIIEPHTOHEATHOM
IPOCTOPY, Y3 CyMIbY Ha yprHHOM. KiMHMYKa Npe3eHTanrja y MOMEHTY JeKOMIIeH3aluje Oua je
KOMIAaTHOMIHA Cca pa3BOjeM IIOKHOI CTama, BEPOBATHO MYITH(PAKTOPCKE ETHOJIOTH]E,
YKJbY4yjyhu XUITOBOJIEMH]CKY M METaOOJIMYKY KOMIIOHEHTY, Kao ¥ KOMIIOHEHTY 0oia. Ha ocHOBY
KJIMHUYKE CIIMKE W PAJHOJIONIKUX Hala3a MOCTaB/beHA je CyMmba Ha ypoalhJoMeH, Te je JOHeTa
OJUTYKa O XWUTHOj XMPYPIIKO] MHTEPBEHIIMJU HAKOH M3BpIIEHe crabmimn3anuje. Excrmopanyjom
a0JJIOMHUHANTHE ITYMJbHHE yTBplEHa je JIOKaI30BaHa apaypeTepaina, HHKAINCYIMpaHa KOJeKIuja
TEYHOCTH, YPUHOM, HCITyHEHA CBETJIO JKyTOM TEYHOLINY KapaKTepUCTHYHOT MHUpHCa ypHUHA.
3axpahenu OyOper Ouo je yBehaH, a KOHTpanarepaiHu OyOper cMambeHHX TuMeH3Hja. [lokymrana
je Xxupypuika caHaiuja 3axBaheHor yperepa, ajld je JOLUUIO JO HArjor [oropiiama
XEMOJIMHAMCKOT CTaTyca, ca pa3BojeM H3paxkeHe OpajuKapauje U KapJuopeCcIupaTOPHOT 3aCToja.
YHpKoc XMTHOj CTaOMIM3alUj U XUPYPILIKOM TpPEeTMaHy, ucxol je 6uo ¢aranman. OBaj ciyuaj
HarJalaBa 3Hayaj paHe U cBeoOyXBaTHE AMjarHOCTHKE KOJ Madaka ca XeMaTypHujoM.

KibyuHe peun: xemarypuja, Mauka, ypeTepaiHa OnCTpyKInja, yaTpa3ByK, ypoad oMeH.
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DIAGNOSTIC PITFALLS IN CATS WITH HEMATURIA: URETERAL
OBSTRUCTION WITH FATAL OUTCOME

Sandra Nikoli¢!", Ivan Gali¢!, Nenad Popovi¢!, Jovan Spasojevi¢!, Annamaria Galfi
Vukomanovié¢!, Mira Majki¢!, Marko Cincovi¢!, Tijana Kukuri¢!, DuSan MaleSev!

"University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*sandra.nikolic.vet@gmail.com

Summary

Hematuria in cats is frequently associated with the lower urinary tract disorders, which may lead
to misinterpretation of the pathology affecting the upper urinary system. However, the pathology
of the upper urinary tract, especially ureteral obstruction, may follow a more severe clinical course
and carry a poorer prognosis. In this report, we present a case of an 8.5-year-old cat with a history
of urinary bladder urolithiasis, initially presented with mild clinical signs but subsequently
developed acute and fatal decompensation. Diagnostic imaging revealed uroliths within the urinary
bladder and ureter, along with hydronephrosis, hydroureter, and the presence of free fluid in the
retroperitoneal space, raising suspicion of a urinoma. The clinical presentation at the time of
decompensation was compatible with shock, most likely of multifactorial origin, including
hypovolemic and metabolic components, as well as a pain-related component. Based on the
clinical presentation and imaging findings, uroabdomen was suspected, and an emergency surgical
intervention was elected following initial stabilization. Exploratory laparotomy revealed a
localized paraureteral encapsulated fluid collection, consistent with a urinoma, containing
yellowish fluid with a characteristic urine-like odor. The affected kidney was enlarged, while the
contralateral kidney was reduced in size. Surgical correction of the affected ureter was attempted,
however, a sudden deterioration in hemodynamic status occurred, with the development of severe
bradycardia and cardiopulmonary arrest. Despite immediate resuscitative efforts and surgical
management, the outcome was fatal. This case highlights the importance of early and
comprehensive diagnostic evaluation in cats presenting with hematuria.

Keywords: hematuria, cat, ureteral obstruction, ultrasound, uroabdomen.
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INPUMEHA PAJNO®PEKBEHIIUJE O/ 448 KHJIOXEPIIA KO/l ITACA CA
PYIITYPOM NPEJABET YKPIITEHOI INTTAMEHTA

Anacracuja Togoposuh'”, Mapko Jymake Murpoeuh', Mupjana Jlazapesnh Maunanosuh',
Huxkona Kperuh!

'Vuugepsurer y Beorpany, ®akynrer BeTepuHapcke meauimne, beorpan, Cpouja
*anastasija.todorovic@vet.bg.ac.rs

Cakerak

Pynrypa mpenmer yKpmiTeHOT JHraMeHTa je Hajuemhe AMjarHOCTHMKOBAHO OPTOIENICKO CTambe
KOJIEHOT 3171002 raca. @u3uKaiHa MeIMIUHA U peXaOuInTanyja vMa KJbYIHY YJIOTY Y TIOHOBHOM
YCIIOCTaBJbalky CTAOMIHOCTH KOJICHOT 3ri100a. Pamnodpexsennnja ox 448 kninoxepra akTUBHpa
U MPOMOBHIIE NPUPOJHE MEXaHH3ME OpraHW3Ma 3a percHepalujy 3axBajbyjyhu jeIUHCTBEHO]
€JIEKTPUYHO] ¥ TOIJIOTHO] TEXHOJIOTUjU. broomiky u TepMaiiiu ehekTd Koje pajanoppeKBeHIija
MOCTH)KE MIMajy BEJIHKY YJIOTY y OOHaBJbamy (YHKIHMOHAIHOCTH KOJEHOT 3rioba. Llwb pana je
MpUKa3aTH JejCTBO W YIOTY paauodpekBeHIje on 448 kuioxepria MPeonepaTHBHO,
MOCTOTIEPATUBHO U KOJ KOH3EPBATHBHOT TPETMaHa PYNTYpe MPEAHEr YKPIITSHOT JIUTaMeHTa.
Kibyune peum: mpeamu yKpIITEHH JMTAMEHT, paanodpekBeHIMja, (U3MKaTHA MEIUIMHA |
pexadunurTaimja.
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APPLICATION OF 448 kHz RADIOFREQUENCY IN A DOG WITH CRANIAL
CRUCIATE LIGAMENT RUPTURE

Anastasija Todorovié¢!”, Marko Jumake Mitrovi¢!, Mirjana Lazarevi¢ Macanovi¢!, Nikola
Krsti¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*anastasija.todorovic@vet.bg.ac.rs

Summary

Cranial cruciate ligament rupture is the most diagnosed orthopedic condition of the canine stifle
joint. Physical medicine and rehabilitation play a key role in restoring stifle joint stability.
Radiofrequency at 448 kHz activates and promotes the body’s natural regenerative mechanisms
through unique electrical and thermal technology. The biological and thermal effects achieved by
radiofrequency have a significant role in restoring stifle joint functionality. The aim of the paper
is to show the effect and role of radiofrequency of 448 kHz radiofrequency in the preoperative,
postoperative, and conservative management of cranial cruciate ligament rupture.

Keywords: cranial cruciate ligament, radiofrequency, physical medicine and rehabilitation.
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PHK UHTEP®EPEHIIMJE (RNAi) IPOTUB VARROA DESTRUCTOR: HOBHN
BUOTEXHOJIOWIKU MMPUCTYII OAPKUBOM IMYEJAPCTBY

Buosiera Cantpau'”, hecyc ®@eac?, ®anu Xatjuna*4, Makcum Yepnuk’, ®panko Myrunean®,
HMBana Taak Iajrep’, Merka Iucnak Ouenek®, Ypom Inasunnh®, Penau Onusep'?

!JapHa ycranosa Berepunapcku nnctutyt Peny6muke Cpricke ,,JIp Baco Byrtosan®, Bama Jlyka, BocHa u
XepueropuHa
2AkazileMHja BeTeprHapcKuX Hayka [aymumuje, Cantujaro ne Komnocrena, Illnanuja
SHcrpaxusauku nHCTUTYT 3a croyapctso — ELGO 'DIMITRA', Hea Mynanuja, ['puka
4Anumonnuja — Meljynaposina Qenepanuja mienapckux yapyxkema, Pum, ranuja
SBjenopycku Ip)KaBHU TEXHOJOUIKH YHUBEp3UTET, MuHCk, Benopycuja
*HMHCTUTYT 3a eKcriepuMEHTANHY 300npodunakTuky Benenuje, Jlemapo, Mranuja
"VuuBepsuteT y 3arpedy, Betepunapcku pakynrert, 3arpe6, XpBaTcka
8V nuBepsuret y JbyOspanu, Berepunapcku dakyinrer, Jby6ibana, CioBenuja
‘Vuusepsuret y Beorpany, ®axynreT BeTepuHapcke Meauimne, beorpan, Cpbuja
"Hayuno nuenapctso, I'pac Banu, Cjenumene Amepuuke JlpskaBe
*violeta.santrac@virs-vb.com

Cazkerak

I'puma Varroa destructor npencraBjba BEIUKY MPHjETHY 3ApaBJby MEIOHOCHHX Iyena (Apis
mellifera) mpom cBujeta. tben mreTHn yTuiaj u3a3uea qupekTHa omrehema TOKOM Xpamemha 1
UHIUPEKTHO cJlabu HMyHMTET, NpeHocehu BHUIle ONAaCHUX BHPyCa MEIOHOCHHX IIyena.
ITporpecuBHN pa3BoOj FeHETCKE OTIOPHOCTH HAa OrpaHHYeH Opoj JIMLEHLUUPAHUX CHHTETHYKUX
MUTHIMIA Kao mMTO cy Kymadoc, T-(piayBalvHaT W aMuUTpa3, 030MIJPHO je YIPO3HO XEMH)CKY
KOHTpOJTy mapaszuta. OBO HarjaniaBa XuTHy motTpedy 3a HOBUM, CHTYPHUM U e(pUKaCHUM ajaTuMa
WHTErpucaHor cys3Oujama Bapoe. JeqHa o0Jf HajHANPEIHUjUX CTpaTerdja 3acHUBAa C€ Ha
texnosoruju PHK unTepdepenimje (RNAI), Tauynuje Ha npousBojay 1mo3HaToM kao Vadescana.
OBaj HHOBaTUBHU HA4YMH JjeI0Baba PEMETH CUHTE3Y NIPOTeHHa KOJl Bapoa IpUiba TOKOM HUXOBE
¢aze pas3Boja y Jeriy, unMme ce yruue Ha OpojHocT nomynamuje. Y CjequmeHnM AMEpUYKHM
Jpxaama (CAJl) muenapu npruMjerbyjy TEXHOJIOMIKHY IMporiec y KoM Monekyin RNAI cy3oujajy
eKCIIpecHjy TeHa Kao jeHocTaBaH M 0e30jemaH anar, pepoBHO mpumjemyjyhu aktuBHy RNAi
CeKBEHIy y XpaHH 3a mnuenie Ha 0a3u miehepa, a 0e3 NpHjaBJbeHUX PH3MKA O] pe3ulya WU
TOKCHUYHOCTH 3a MeJOHOCHe muene. [IpBoOMTHO pa3BujeHy OJ CTpaHe MPHUBATHE KOMIIAHU]E,
TEXHOJIOTH]Y je KacHHje mpey3ena riiodaiHa Kopropaiuja, a y Iocie/he IBe ToANHE KOMIIaHH]a
ca cjenumireM y CAJl peructpoBaia je mpou3BO/I [0JI TPrOBAYKUM Ha3WBOM, MMO3UIMOHKpPAjyhu
ra kao obehasajyhe pjememe. Mnak, rmaBHu M3a30B y BeTepHHApPCKO] (papmakonoruju ocraje
peryinaTopHo oao0paBame TakBUX KpaTKux RNAIi CeKBEHIM Ha JOKAIHUM (HIP. €BPOICKUM) H
III00THEM TpKHIITHMA. Pasnuuure 3anHTEpecoBaHe cTpaHe he MopaTH Ja ycKiaae mporeaype
perucTpanmje, Mako je Mpou3BoJ Beh m00MO 103Boiy 3a craBibame Ha Tpxkumre y CAJL
Texnomnoruje 3acHoBane Ha RN A1 TpeHyTHO Cy KllacH(pHKOBaHe y HHOBATHBHU OO apManeyTCKu
CEeKTOp, & ’UXOB MPOQHII pU3HKa H KOPUCTH je JOIIl yBHjeK y (pa3u mpoljeHe o CTpaHe HaIJIeKHUX
perynaTopHux Tujena. Penien3upane Hayune nmyonukaije u3z EBporne xoje motBplhyjy edukacHoct
u 0e30je/THOCT TEXHOJIOTH]e Y Cy301jamy Bapoe Cy jOII yBHjeK OrpaHuYCHE.

Kibyune pujeun: Varroa destructor, PHK unrepdepennuja (RNAI), muenapcrBo, HHTErprCaHO
Cy30Hjame MITeTOYNHA, OTIIOPHOCT Ha MUTHIIU]IE.
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RNA INTERFERENCE (RNAi) AGAINST VARROA DESTRUCTOR: A NOVEL
BIOTECHNOLOGICAL APPROACH FOR SUSTAINABLE BEEKEEPING

Violeta Santra¢!”, Xesiis Feas?, Fani Hatjina®*, Maxim Chernik’, Franco Mutinelli, Ivana
Tlak Gajger’, Metka Pislak Ocepek®, Uro$ Glavini¢’, Randy Oliver!’

IPI Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and Herzegovina
2Academy of Veterinary Sciences of Galicia, Santiago de Compostela, Spain
3Research Institute of Animal Science — ELGO 'DIMITRA', Nea Moudania, Greece
4Apimondia — International Federation of Beekeepers’ Associations, Rome, Italy
SBelarusian State Technological University, Minsk, Belarus
®Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro, Italy.
"University of Zagreb, Faculty of Veterinary Medicine, Zagreb, Croatia
8University of Ljubljana, Veterinary faculty, Ljubljana, Slovenia
“University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
19Scientific Beekeeping, Grass Valley, United States of America
*violeta.santrac@virs-vb.com

Summary

The mite Varroa destructor constitutes a major threat to honeybee (Apis mellifera) health
worldwide. Its pathological impact includes direct physical damage during feeding and indirect
immunosuppression via vectoring of several deleterious honeybee viruses. The progressive
development of genetic resistance to the limited number of licensed synthetic miticides such as
coumaphos, t-fluvalinate, and amitraz, has severely compromised chemical control. This
underscores the urgent need for novel, safe, and efficacious control tools for integrated pest
management (IPM). One of the most advanced strategies is based on RNA interference (RNA1i)
technology, specifically the product known as Vadescana. This innovative mode of action (MoA)
disrupts protein synthesis in Varroa mites during their brood-dependent developmental stage,
thereby inhibiting the production of viable offspring. In the United States of America, beekeepers
have adopted this technology process where RNA molecules suppress gene expression as a
straightforward and safe tool, administering active RNAi sequence regularly via sugar-based
feeding matrices, with no reported risks of residues or toxicity to honeybees. Initially developed
by a private company, technology was subsequently acquired by a global corporation, and within
the last two years, a US-based company has registered it under a simplified trade name, positioning
it as a promising solution for IPM. Nevertheless, a major challenge in veterinary pharmacology
remains the regulatory approval of such short RNAIi sequences on local (e.g., European), and
global markets. Different stakeholders will need to harmonize registration procedures, although
the product has already achieved market authorization in the United States. RNAi-based
technologies are currently classified within the innovative biopharmaceutical sector, and their risk-
benefit profile is still under evaluation by regulatory bodies in several countries. Furthermore,
peer-reviewed scientific publications from Europe validating its efficacy and safety against Varroa
are still limited. This communication aims to provide veterinarians with essential, up-to-date
information on RNAI technologies in beekeeping, emphasizing their potential and the current
regulatory challenges for research and field application.

Keywords: Varroa destructor, RNA interference (RNAi), beekeeping, integrated pest
management, miticide resistance.
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VIII-2
RAZVOJ REAL-TIME PCR METODE ZA DETEKCIJU BABESIA OVIS
Oliver Stevanovi¢!”, Ivona Subi¢!, Dragan Kasagi¢!, Goran Vasili¢!, Dragan KneZevi¢!

!Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i
Hercegovina
*oliver.stevanovic@virs-vb.com

SaZetak

Babesia ovis predstavlja znacajan uzrok maligne babezioze ovaca, pri ¢emu se, u klini¢koj praksi,
sve ceSc¢e uocavaju slucajevi teske, fulminantne bolesti pracene niskom parazitemijom. Ovakvi
sluajevi ukazuju na ogranicenja konvencionalnih dijagnostickih metoda, ukljucujuci
mikroskopiju i reakciju lan¢ane polimeraze (PCR) zasnovan na 18S rRNA genu, koji zbog svoje
viSekopijske prirode i visoke konzervisanosti ne omoguéava pouzdanu kvantifikaciju niti
razlikovanje virulentnih sojeva. U ovom radu razvijen je TagMan Real-Time PCR test usmjeren
na gen papain-like cistein proteaze (PLCP), ortolog 4 (KR819162), identifikovan kao cathepsin C-
like enzim sa potencijalnom regulatornom ulogom u aktivaciji drugih proteaza. Ovaj gen je izabran
na osnovu svoje evolutivne konzervisanosti i funkcionalnog znacaja, $to ga ¢ini pogodnim
markerom za detekciju i kvantifikaciju parazita, a nakon sekvenciranja i za proucavanje
virulencije. Dizajnirani su specifi¢ni prajmeri i fluorescentna proba za amplifikaciju fragmenta
duzine ~105 bp, a validacija testa izvrSena je koriS¢enjem serijskih razrijedenja pozitivnih uzoraka.
Test je pokazao visoku analiticku osjetljivost, dobru efikasnost amplifikacije i visoku specifi¢nost.
Razvijeni pristup omogucéava brzu i priustivu metodu detekcije infekcije sa niskom parazitemijom
i predstavlja potencijalni alat za funkcionalno molekularno profilisanje Babesia ovis, sa znacajnim
implikacijama za dijagnostiku i istrazivanje patogeneze.

Kljucéne rijeci: Real-Time PCR, Babesia ovis, cathepsin C-like enzim.

Hayunu ckyn. 36opuuk pagosa, 2026.
127



31% Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina)

VIII-2

DEVELOPMENT OF A REAL-TIME PCR ASSAY FOR THE DETECTION OF
BABESIA OVIS

Oliver Stevanovi¢!'”, Ivona Subi¢!, Dragan Kasagi¢!, Goran Vasili¢!, Dragan KneZevi¢!

'Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja
Luka, Bosnia and Herzegovina
“oliver.stevanovic@virs-vb.com

Babesia ovis represents a significant causative agent of malignant ovine babesiosis, with increasing
reports of severe, fulminant disease occurring at low parasitemia levels in clinical practice. Such
cases highlight the limitations of conventional diagnostic methods, including microscopy and
polymerase chain reaction (PCR) assays based on the 18S rRNA gene, which, due to their
multicopy nature and high conservation, do not allow reliable quantification or discrimination of
virulent strains. In this study, a TagMan Real-Time PCR assay was developed targeting the papain-
like cysteine protease (PLCP) gene, ortholog 4 (KR819162), identified as a cathepsin C-like
enzyme with a potential regulatory role in the activation of other proteases. This gene was selected
based on its evolutionary conservation and functional relevance, making it a suitable marker for
parasite detection and quantification, as well as for subsequent virulence studies following
sequencing. Specific primers and a fluorescent probe were designed to amplify a fragment of
approximately 105 bp, and assay validation was performed using serial dilutions of positive
samples. The assay demonstrated high analytical sensitivity, good amplification efficiency, and
high specificity. The developed approach enables rapid and cost-effective detection of low-
parasitemia infections and represents a promising tool for functional molecular profiling of
Babesia ovis, with significant implications for diagnostics and pathogenesis research.

Keywords: Real-Time PCR, Babesia ovis, cathepsin C-like enzyme.
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KAPANONYJIMOHAJIHE HEMATOJE - YECTO 3AHEMAPEH Y3POK
PECIIUPATOPHUX OBO/bEIbA MAYAKA

Muuan Pajkosuh!”, Ana Munocasbesnh!, Jlanuna Borynosuh!

'Vuusepsurer y Beorpany, ®axynTer BeTepuHapcke Meauimne, beorpan, Cpbuja
“mrajkovic@vet.bg.ac.rs

Caxkerak

KapauonyimonanHe Hemartoie IpeACTaBbajy 3HayajaH, ajld YeCTO HEZOBOJFHO MPEMNO3HAT y3POK
pecrimparopHuX 000JbeHA KOJA Mayaka. HajBakHWju TpeactaBHULU cy Aelurostrongylus
abstrusus, xao npumapHu Tuiyhau napasut u Dirofilaria immitis, y3po4HUK OOJIECTH cpuaHOT
[[PBa, KOjU KOJl Mayaka JJOBOJIH JIO CIielM(PUIHOT KIMHUYKOT CHHIIpOMa Mo3HaTor kao Heartworm-
associated respiratory disease (HARD). bpojHa nctpaknBama ykasyjy Ja Cy Madke Koje UMajy
€1000/1aH MPUCTYI CIHOJBAIHO] CPEAMHU, KOjE JIOBE U JI0JIa3e Y KOHTAKT Ca MPEa3HUM WIIH
napaTeHHYHUM JoMahiHUMa, Kao U ca BEKTOpHMa, y 3HadajHo Behem pusuky on nHdekuuje. OBe
nH(}EKLIHje MOTy NPOTHLATH ACHMITOMATCKH, all M JOBECTH A0 Pa3IMYUTHX KIMHHYKUX
MaHudecranmja, oA 0Jarux U HecrenuPpUIHUX CUMITOMA, Kao HITO Cy Kallalb U JIeTapruja, 10
TEIIKOT PEeCIUPATOPHOr JUcTpeca U U3HeHaaHe cMpTH. KiMHu4YKa ciiika OBUX MH(EKIHMja 4eCTo
ce TmpeKyana ca IpyruM PeClUpaTOPHUM 000JbCHHUMa Mavaka, Kao IITO Cy acTMa, XPOHHYHH
OpoHXHTHC WM WHPEKTUBHE OOJIECTH, INTO TONATHO OTEKaBa IOCTaBJbAE TAuyHE JIHjarHO3E.
JlujarHocTrKa aenmypoCTPOHTHIIO3e ce 0a3upa Ha KIACHYHUM Mapa3UTONIONIKMM METOoAama, pu
yemy bepmaHoBa MeTo/a mpejcTaBiba 3JIATHU CTaHIapH 3a Aetekuujy L1 mapsu y denecy, 10k
KJIMHUYKE ¥ CaBpeMEHE MMHIMHI METOJe MOTY MMaTh 3Ha4yajHy yJOTY Y NPOIECHHU MPOTHO3E U
aJIeKBaTHOM MeEHaUMeHTy Tepanuje. Ca Jpyre cTpaHe, OWjalrHOCTHKA KapAHOIyMOHJIaHE
Jupoduiapuo3e KojJ Maudaka je KOMIUIEKCHa W 3aXTeBa KOMOWHOBAH MPUCTYI, YKJbydyjyhu
CepoJIOILIKe, TTAPa3UTOJIONIKE, KIMHUYKE 1 MIMUIIMHT METO/Ee JujarHocTHKe. Tepamuja 3aBUCH 0]
Y3pOUHHMKA U OOMYHO MOJpa3yMeBa MPUMEHY aHTHXCIMHHTHKA y3 CHUMITOMATCKY M MOTIOPHY
tepanujy. [Ipoduaakca uMa KIbydHy yJIOTY, HAPOUHTO Y SHIEMCKUM TOAPYYjUMa, T1e TPHMEHA
MaKpOIMKINYHAX JIAKTOHA 3HA4ajHO cMamyje pmu3uk of mHpekuuje. C 0063upom Ha pactyhy
pacnpoCTpameHOCT OBHX TMapasuTa, HEOMXOJHO je KOHTHHYHpPAHO NOAM3amke CcBecTH Mehy
BeTepHHApUMa O 3Hayajy YKJbyYHBama OBHX IATOr€HA y JICTY MU(EpeHIHjaTHUX 1jarHo3a
pecnpaTopHuX 000JbeHha MavyaKa.

Kibyune peuu: Aelurostrongylus abstrusus, Dirofilaria immitis, pecniupaTtopHa 000JbeHa,
JIMjarHOCTHKA, MayKe.

3axpanHuia: McrpaxuBame je MOAPkKAHO CpelcTBUMa MUHHCTApPCTBA HAyKE, TEXHOJIONIKOT
pa3Boja u uHoBanuja Pemmybmmke Cpouje (Yrosop 6poj 451-03-34/2026-03/200143).
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CARDIOPULMONARY NEMATODES — A FREQUENTLY OVERLOOKED CAUSE
OF RESPIRATORY DISEASES IN CATS

Milan Rajkovié¢!, Ana Milosavljevi¢!, Danica Bogunovi¢!

"University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“mrajkovic@vet.bg.ac.rs

Summary

Cardiopulmonary nematodes represent a significant yet often underrecognized cause of respiratory
diseases in cats. The most important species include Aelurostrongylus abstrusus, as the primary
pulmonary parasite, and Dirofilaria immitis, the causative agent of heartworm disease, which in
cats leads to a specific clinical syndrome known as Heartworm-associated respiratory disease
(HARD). Numerous studies indicate that cats with outdoor access, those that hunt and come into
contact with intermediate or paratenic hosts, as well as vectors, are at a significantly higher risk of
infection. These infections may remain asymptomatic but can also result in a wide range of clinical
manifestations, from mild and nonspecific signs such as coughing and lethargy to severe
respiratory distress and sudden death. The clinical presentation of these infections often overlaps
with other feline respiratory diseases, such as asthma, chronic bronchitis, or infectious conditions,
further complicating accurate diagnosis. The diagnosis of aelurostrongylosis is based on classical
parasitological methods, with the Baermann technique considered the gold standard for detecting
L1 larvae in feces, while clinical and advanced imaging methods can play an important role in
assessing prognosis and guiding appropriate therapeutic management. On the other hand, the
diagnosis of feline cardiopulmonary dirofilariosis is complex and requires a combined approach,
including serological, parasitological, clinical, and imaging diagnostic methods. Treatment
depends on the causative agent and generally involves the administration of anthelmintics along
with symptomatic and supportive therapy. Prophylaxis plays a key role, particularly in endemic
areas, where the use of macrocyclic lactones significantly reduces the risk of infection. Given the
increasing prevalence of these parasites, continuous efforts are needed to raise awareness among
veterinarians about the importance of including these pathogens in the differential diagnosis of
feline respiratory diseases.

Keywords: Aelurostrongylus abstrusus, Dirofilaria immitis, respiratory diseases, diagnostics,
cats.

Acknowledgment: The study was supported by the Ministry of Science, Technological
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CABPEMEHMU U3A30BU Y ITPETJIEAY MECA HA JIAPBE TPUXUHEJIA U YJIOT'A
PE®EPEHTHE JJABOPATOPUJE

Japxo Jecnorosuh!”, Jlejana Kpneral, Fopan Bacuiuh!

!Jana ycranosa Berepunapcku unctutyt Peny6iuke Cprcke ,,JIp Baco Bytosan®, Bama Jlyka,
bocha n Xepuerosuna
*darko.despotovic@virs-vb.com

Cakerak

VYV Peny6mnm Cprickoj TpUXUHEN03a je YKOpHjeHheHa MMapa3uro3a TUBBHX Mecojela U CBejesa.
[IpBa ernonomku noreplheHa enupemMuja aujarnoctukoBana je y bamoj Jlynn 1968. rogune. On
Tajga, Ha poctopy Pemybmuke Cpricke, enujgeMuje TPUXHHEI03¢ N30Hjajy CKOpPO CBaKe T'OJIUHE.
Toxom mepuoaa o 1992. no 2000. ronuHe perucTpoBaHe Cy OpojHE enmaeMuje ca ykymHo 1.375
000JbeNIUX M MEeT CMPTHUX HcXonaa. /Mo OBHX enujeMHuja MPUIHCAH j€ HABOJHHM Tpelikama
BETEepHHapa, KOjU Cy ONTYKEHH Jia Cy HAKOH IpeTpare y30pKa Meca U3/ajli JIa)KHO HeraTUBaH, Tj.
norperad Hana3. Hakon 2010. roavHe WHIUACHIM]a TPUXHMHEN03€ KOJ JbYIM 3HAYajHO Ce
cMambyje, a 0Baj TPEH]I Ce JaCHO MOBE3Yje Ca CMamhCHEeM MHIUJICHIIH]E TPUXUHENI03¢e Ko qomahnx
CBUIA U Ca JOHOIICHEM MNPAaBUJIHMKA KOJUM Cy 3a IpeTpary Meca Ha JlapBe TpPUXHUHENa
npedeprpane METoJIe BjellITauKe AUTECTHje, IOK je METO/a KOMIIPECHje O3HAUCHa HEJ0BOJBHOM
3a KOHauaH Haia3. MeToje BjemrTauke qurectuje oMoryhasajy mperpary Behe KoJmuuHe y30pKa
Ha JIapBe TPUXMHENA, IITO MM Jaje BEIWKY CHI'YPHOCT M MHHUMH3Yyje MOTYHHOCT JIa)KHO
HEraTWBHOT Hana3a. MehyTum, mperparomM IMI€CTHBHE TEYHOCTH MOTY C€ YOYHTH IpPYTH
napasuTd 1 Hellapa3uTCKh OOJIMIM Koju Tojcjehajy Ha mapBe TpHUXHHENA, IITO MOYKE JOBECTH JI0
JaXHO TO3WTHBHOT Hajaza. CTyAMje aHajiM3e HECUTYPHOCTH METOJE BjellTadyKe IUrecTHje
yKa3yjy Ha TO Jia JaKHU HaJIa3W U Tpelike y KBaHTU(UKAIUjK MOTy mpouctehn U3 HelocraTaka
caMe MeTofie WJIHM CYOjeKTHMBHHUX IpOIycTa ocoOsba. Yiiora pedepeHTHe Jadoparopuje 3a
TPUXMHENO3y je BHIICCTPYKa, jep, OCHM CYNEepBH3HMje KOJ JaXXHO HETaTHBHUX H JIAXHO
MO3UTHBHUX Halla3a, UMa 3HA4YajHy YJIOTY W y CTaHJIapAu3allMjd MeToja Nperpare, Kao U y
MOJIM3aky OCIOCOOJEEHOCTH M CaMOIOy3/ama Iperienada, mrTo nosehaBa curypHoct Hamasa
TepeHckux Jaboparopuja. Y 1miby o00e30jelema BaTUIHOCTH COINCTBEHUX pe3yiiTaTa
UCIIUTHBamka, peepeHTHa JadopaToprja MpUMjerbyje eKcTepHe (MCITUTHBAKbE 0CIIOCO0JBEHOCTH)
U uHTEepHE (MO3UTHBHE M HETaTUBHE Y30PKE) Mjepe KBAJIMTETa, U MPEIMET je OljjeHhHBamba 0]l
CTpaHe aKpeIUTALMOHOT THjelsa. 300T HaBe/ICHOT, HheHa yJIora Mopa OUTH TOJpKaHa OJi CTpaHe
JpKaBe, jacHO JeuHICcaHa U peryJucata Iponucuma.

KibyuHe pujeun: TpuxuHenosa, IUrecTuja, Morpertyu Hanasy, PenyOnuka Cprcka.
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CONTEMPORARY CHALLENGES IN MEAT INSPECTION FOR TRICHINELLA
LARVAE AND THE ROLE OF THE REFERENCE LABORATORY

Darko Despotovi¢!", Dejana Krneta!, Goran Vasili¢!

'Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja
Luka, Bosnia and Herzegovina
*darko.despotovic@virs-vb.com

Summary

In the Republic of Srpska, trichinellosis is an established parasitic disease of wild carnivores and
omnivores. The first etiologically confirmed outbreak was diagnosed in Banja Luka in 1968. Since
then, trichinellosis outbreaks have occurred almost every year. During the period from 1992 to
2000, numerous outbreaks were recorded, involving a total of 1,375 human cases and five deaths.
Part of these outbreaks have been attributed to alleged errors by veterinarians who were accused
of issuing a false negative, i.e. incorrect result after testing a meat sample. After 2010, the
incidence of human trichinellosis significantly decreased, which appears to be associated with the
reduced prevalence of trichinellosis in domestic pigs and the adoption of regulations introducing
artificial digestion as the standard method for detection of Trichinella larvae, while the
compression method was considered insufficient for final diagnosis. Artificial digestion methods
allow examination of larger quantities of meat for Trichinella larvae, increasing diagnostic
sensitivity and reducing the likelihood of false-negative results. However, microscopic
examination of digestion fluid may also reveal parasitic and non-parasitic structures
morphologically resembling Trichinella larvae, potentially leading to false-positive results.
Studies investigating the uncertainty of the artificial digestion method have shown that false results
and quantification errors may arise from methodological limitations and subjective errors made by
laboratory personnel. The role of the reference laboratory for trichinellosis is multifaceted because,
in addition to supervising false-negative and false-positive findings, it also plays an important role
in the standardization of examination methods, as well as in improving the competence and
diagnostic confidence of examiners, thereby increasing the reliability of results obtained by field
laboratories. In order to ensure the validity of its own test results, the reference laboratory applies
external (proficiency testing) and internal (positive and negative samples) quality measures and is
a subject to assessment by the accreditation body. Therefore, its role must be supported by the
state, clearly defined, and regulated by relevant legislation.

Keywords: Trichinellosis, artificial digestion, erroneous findings, Republic of Srpska.
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IIpenaBame 10 MO3MUBY
Tpezcnednu nayunu pao

INOJABA BUCOKOIIATOTEHE ABUJAPHE HH®JYEHIE Y ®PAPMCKOM Y3I0Jy
KNUBUHE PEITYBJIMKE CPIICKE VY 2025. TOAUMHH

Nparan Kacaruh'", [Iparan Kne:xesuh!, Usona CyGuh'

!JaHa ycranosa Berepunapcku nunctutyt PemyGnuke Cpricke ,,J[p Baco Byrosan®, Bama Jlyka, Bocua u
Xepueropuna
“dragan kasagic@virs-vb.com

Cazkerak

Asujapna undayenna (AWN) wim nTUYMjK TPUIL je BEOMa KOHTarno3Ha 3apasna oosnect jomahux u
JIUBJBUX TMITHIA, KOjy H3a3uBajy BHUPYCH HWH(QIyEeHIle THUMa A OJHOCHO BHUPYCH aBHjapHE
unduyenne. OBO je jeaHa 0/ HajBAKHHJUX 300HOTCKUX 3apa3HuX OosiecT. EnuzooTHosomku
noceban 3Hauaj nmajy HPAI — Bucoko matorenu cojeBu Bupyca aBujapHe nHduryenue (HPAI —
highly pathogenic avian influenza) xoju y3poxyjy remepaiu3oBany HHPEKIH]y ca MOPOUJAUTETOM
u JietanuteToM morekan u 1o 100% u Tako HaHOCE OTPOMHE AMPEKTHE U HHANPEKTHE mTeTe. CBH
no3Hatu narorunioBu HPAI motnuy ox camo nBa moaruna HS m H7. Onu mory HactaTé u of
nucko narorenux cojeBa (LPAI—low pathogenic avian influenza). ABujapHa uHdIIyeHIa Ce MOXKE
NpEeHHjeTH Ha JbyAe W y3POKOBATH TEUIKO KIMHUYKO cTame. JuBjbe NTHLIE CY MPUPOIHH
pe3epBoap BUpyca rpuiie Tuna A kao mro cy j1a0y/10BH, I'yCKe, IIaTKe, YHje je CTAaHUIITE BE3aHO
3a BOJIeHA cTaHMIITa. MUIpaTOpHe NITULIE MOTY IPEHUjE€TH BUPYC Ha BeNuke pa3pabune. OHe cy
U U3BOP 3apase 3a Ipyre Bpcre nruna, romahy xusuny. AU je Takohe nerekToBaHa KO IUBJBUX
cHucapa, a BHCOKE CTOINC MOpPTaIUTETa 3a0MJbEKCHE Cy Y TOINyJalliji MOPCKMX chcapa Ha
Teputopuju Jyxkae Amepuke. Y PemyOmumm Cprickoj, y debpyapy mjecey 2026. romuue, Ha
JKUBHHAPCKO] (hapMH MaTHYHOT jaTa poauTesha TEIKe JIMHHje, y ommtuHu [leTpoBo, moTBphero
je mpucycTBO BucokomnaroreHor Bupyca AU tun A, moarun HSN1.

Kibyune pujeun: aBujapna unguyenna, HPAI , HSN1, Penryonuka Cpricka.

I'naBHHM TekeT

Enmzoornonomika curyanuja no nuramy aBujapHe nHbuyenune (AW) y EBpornm u cBujery je
HEMOBOJbHA jep HMMaMoO IMIMPOKO PaCIpOCTPamCHO MPHCYCTBO BHUpyca NTHUYHjEr TpHIa |
KOHCTaHTHO JMjarHOCTHKOBame Oonectu. [Ipema nogamyma L{eHTpa 3a KOHTPOITYy M NPEBEHIIN]Y
6oxnectu (CDC) Toxom neproma 2013-2021. roanna, pasznuunty moarunosu Bupyca HPAT A(HS)
u A(H7), kao u montunoBu Bupyca Huckonarorernor nrudjer rpuma (LPAI) A(H3), A(HS), A(Ho),
A(H7) u A(H9) m3azBanu cy enmieMuje KOJ JKHBOTHE-Q LIMPOM CBETa, a OpOj MPHjaBJbEHHX
enunemuja camo y cezonu 2020-2021. je Behu Hero y mpeTxojiHe YeTUPU TOJUHE 3ajeIHO Ha
rnobannom HuBoy (CDC, 2022). V namem okpyxemy, npsu ciydaj HPAI moxrun HS5N1 je
oTKpuBeH ko J1abynoBa 2006. roqune y Cpouju, a enuaemuje cy oumie 2016-2017. ronqune, HakoH
yera AW Kpy>Xu perMOHOM M MPECTaBba NPHUjETHY 110 3apaBibe Jbyau (Jlymymnosuh cap., 2022),
a'y OKBHY IMacHBHOT Haa3o0pa y Pemyomumu Cpouju y nepuoay centembap 2022-oktobap 2023.,
Brcoko natorenn Bupyc AU (H5N1) ycranoBsbeH je y ieBeT y30paka KOju Cy MOTHLAIN O TPH
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BpCTE AMBJBUX NITHIA U TO pHjedHOr rajneda (4), nadyna rpoua (3) u ausise rycke (2) ([ebesbak u
cap., 2024). TloTeHuujan mupema BUpyca Ha JIUBJbE NTHIIE, YIIIABHOM MUrpHpajyhe BooIIaBHe
NITHIIE, Ka0 U MOryhHOCT pekoMOuHaiuje n3mel)y pa3inuuTiux cojeBa BUpyca 0OJHOCHO MOryhHOCT
CTBapama HOBHMX AHTHICHCKM DPA3HOBPCHHUX COjeBa, yKasyje Ha morpely cranHor mpahema H
U3BjeIlITaBamba O Pe3yJTaTUMa KOMIUIETHE ceKBeHle reHoMa Bupyca (Adlhoch u cap. 2022; Ganti
u cap., 2022). IIpeu cinyuaj HPAI HSN1 y bocau u Xepuerosurau nmotpheH je y hedpyapy 2006.
roguHe kon nBa mabyma (Cygnus color) Ha moxapydjy rpama Jajma (Denepamuja bocHe m
Xepuerosune). Hakon tora, y Perry6umunm Cprickoj je motpheno npucyctso HPAI moarun HSNS
2017. ronune, kana je y JaBHy ycraHoBy Berepunapcku unctutyT Penyomuke Cprcke ,,[p Baco
Byro3an“ mocraBibeH nemr yruHyse aomalie KOKOIIM M3 jeJHOT MOPOXUYHOr NoMahMHCTBA Y
npenrpaly [Ipujenopa. AHaMHECTHYKH MO/IAIM CY YKa3UBalM Ha M3HEeHaHO yrunyhe Beher Opoja
XKMBUHE. BupycosomkoM aHaau3oM je noTBpheHo mpucyctBo y3pounuka AU tunm A, moarun
HSNS (Kacaruh u cap., 2022; Hukonuh u cap., 2017.). CrioJpalismbuM TpersieioM Jea KOKOIIKe
yTBpheHO je aa cy KpecTa 1 oadpaimany OUiIu TaMHe IJIaBoLpBeHe 00je, Kao u OpojHa TaukacTa
KpBapema 10 MAacHOM TKUBY KOPOHApHOT CPYaHOr JbeOa, Ka0 M Ha MAacHOM TKHUBY OKO
JKJBE3JIAHOT U MUIIMNHOT JKeJTyla U Ha CITY3HHIM JKJbE3IaHOT Keyla, Tje ce MOpe TAYKaCTHX
3amakajy ¥ MpJbacta KpBapema, a Takohje cy 3amaxkeHe HeKpo3e Ha jeTpH, CIe3MHU U LPHjeBHMa.
VY okto0py 2021. rogune yTBpheHo je mpucyctBo HPAI y nemry auiser nalyza koju je npoHalen
y xoputy pujexe CaBe xoJ rpajackor keja onmruHe ['pagumika (Permy6nuka Cpricka) Ha rpaHuIu
ca XpBarckom. Pesynratu cy nmorBphenu y pedepentHoj naboparopuju bocHe u Xepuerosuse
(Berepunapcku unctutyT Berepunapckor dakynrera CapajeBo) Kao BUpYC aBUjapHe WHGITyeHIIe
tuna A moxntun H5N1 (Goletic u cap., 2023). Takolhe, 2024. roguHe noTBpleHO je MpHCycTBO
HPAIV H5N1 y Peny6mumm Cprickoj (KuexxeBuh u cap. 2024; Cybuh u cap., 2025). Tokom
¢dedpyapa 2026. ronune y Permyomum Cprickoj, y onmruau [letpoBo, Ha JKUBHHAPCKO] hapMu
MaTHYHOT jaTa poauTesba Telke JIMHUje (Koja Opoju oko 62.000 jeauHKM), youeHa Cy TpEHYTHa,
Hara yruHyha, HakocTpujemeHor mepja y dasu amaruje, oO0OpeHe, [HjaHOTHYHE KPHjecTe H
eJIeMaTO3HUX NoJ0pamaka, Te mpody3Ha aujapeja. Y30pKOBAaHO je celaM JiellieBa KUBUHE U
JICBET TAapHUX Opo-(hapHHTEeaTHUX W KIOAKaJHUX OpHceBa OJ jeJIMHKU KOje Cy HCIOJbaBaje
KIIMHUYKE cuMnTome Oonectr. Y nabopartopuju je paljeHa AujarHoCTHKA U3 TKUBa MO3ra, Oyopera
u OpuceBa (YKyIHO 25 y30paka) ¥ TOM MPUIMKOM je OTBpheHo npHucycTBo Bupyca AU u3 cBux
y3zopaka meromoM Real time PCR. IlosutmBHM y3opim (Mo3ak u OyOper) cy mociaTe y
pedepentHy maboparopujy bocae n Xeprerosune. [1oTBpheHO je MIPUCYCTBO BHCOKOMATOTCHOT
Bupyca HS moxruna AU tun A, metogiom Real time PCR 3a noxrunusanujy HS moxrumna Bupyca
AU. Takohe, morephen je u H1 mogrun AU tun A, metonom Real time PCR 3a H noarunusanujy
Bupyca unduyenne. Hapennux nana Ha dapmu je yzopkoano 70 kioakaiHux OpuceBa (cemam
o0jekara x 10 OpuceBa KI0ake )KHUBOTHIHA) U 31 JIell yrUHYJIMX KOKOIIKY. Pe3ynTaTi ucnuTuBama
KJI0aKaJHUX OpuceBa cy OWJIM HETaTMBHH Ha NPHUCYCTBO BHPYCa, a Y OpraHuMa U3 JieleBa
caKyIJbeHUX M3 00jekara yrBpheHo je mpucycTtBo Bupyca HPAIL n3y3eB jeqHor odjexra. Y okBUpY
3apa)XEHOT Kpyra CIPOBE/ICH jé MOHUTOPHHT KUBHHE Ha MPHUCYCTBO OBE OOJIECTH, a Y30pKOBaHA
Cy ¥ jaja M3 MHKYyOaTOPCKHMX CTaHMIA KOja MOTHYY ca MpeAMeTHE (apme, aiu HUje yTBpheHo
MPUCYCTBO BUpyca. Takolje, BpIIeH je 1 MOHUTOPHHT KUBUHE M3 YTPOKEHOT KPyTa, IPSYHHKa JI0
10 km wm Huje yTBpheHO mpHCycTBO BHpyca. Y CKJaay ca pe3yiTaTHMa MOHHTOPWHTA H
CIPOBEICHUM Mjepama, MUHHCTapCTBO MOJbONIPUBpPEE, IIyMapcTBa U BogonpuBpeae Penyonmke
Cpricke JOHHjeNlo je pjelleme KOJUM Ce YKHJa)y HaJloKeHe Mjepe Yy IHJby cy30ujama u
crpevaBama rojaBe U mupema oonectn AW Ha moxapydjy onmrune [letpoBo u rpaga J{oGoja
(arrpunt 2026. ronuHe).
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3akibyyak

C 063upom Ha nojaBy HPAI 'y ocau u Xepuerosunu u Penyonuim Cprickoj, Kao 1 Ha HETIOBOJbHY
SMUIEMHUOJIONIKY CUTYallujy IO MUTakby OBE OOJIECTH Y OKPYXKEHY M CBHUJETY, BEOMA j& BaXKHO
crpoBol)er-e aKTUBHOT M ITAaCHBHOT HaJ30pa y nomyianuju qomahe sKUBUHE U TUBJbUX NTULA. To
je Tpero3HaTo KOJ Ha/UIC)KHUX OpraHa, Tako Ja Cy W Ha HHUBOY bBocHe W XeprieroBuHe
(Kanmemapuja 3a BerepuHapcTBO) M Ha HuBOY Pemybmmke Cprncke (MuHHCTapcTBO
MOJBOTIPUBpEJIC, IIyMapcTBa M BOJIOMPHUBPEIE) MPOIMCAHE Mjepe 3a crpoBoheme Hag3opa Ha
npucyctso HPAL
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Summary

Avian influenza (Al) or bird flu is a highly contagious infectious disease of domestic and wild
birds caused by influenza A viruses, avian influenza viruses (Al). This is one of the most important
zoonotic infectious diseases. Of particular epizootiological importance are HPAI (highly
pathogenic strains of avian influenza viruses), which cause generalized infection with morbidity
and mortality sometimes up to 100% and thus cause enormous direct and indirect damage. All
known HPALI pathotypes originate from only two subtypes N5 and N7. They can also arise from
low pathogenic strains (LPAI — low pathogenic avian influenza). Avian influenza can be
transmitted to humans and cause severe clinical conditions. Wild birds are a natural reservoir of
influenza A virus, such as swans, geese, ducks, whose habitat is connected to aquatic habitats.
Migratory birds can spread the virus over long distances. They are also a source of infection for
other bird species, domestic poultry. Al has also been detected in wild mammals, and high
mortality rates have been recorded in the population of marine mammals in South America. In the
Republic of Srpska, in February 2026, the presence of highly pathogenic Al virus type A, subtype
HS5NI1, was confirmed on a poultry farm of a heavy line parent flock in the municipality of Petrovo.
Keywords: avian influenza, HPAI, H5N1, Republic of Srpska.

Main text

The epizootiological situation of Avian influenza (Al) in Europe and the world is unfavorable due
to the widespread presence of avian influenza viruses and the constant diagnosis of the disease.
According to data from the Centers for Disease Control and Prevention (CDC), during the period
2013-2021, various subtypes of HPAI viruses A(HS) and A(H7), as well as subtypes of low
pathogenic avian influenza (LPAI) viruses A(H3), A(HS), A(H6), A(H7) and A(H9) caused
epidemics in animals worldwide, and the number of reported epidemics in the 2020-2021 season
alone is higher than in the previous 4 years combined at the global level (CDC, 2023). In our
environment, the first case of HPAI subtype HSN1 was detected in swans in 2006 in Serbia, and
epidemics occurred in 2016-2017, after which AIV has been circulating in the region and poses a
threat to human health (Lupulovi¢ et al., 2022), and within the framework of passive surveillance
in the Republic of Serbia in the period September 2022 - October 2023, the highly pathogenic Al
virus (HSN1) was detected in 9 materials originating from three species of wild birds: common
gull (4), mute swan (3) and wild goose (2), (Debeljak et al., 2024). The potential for the virus to
spread to wild birds, mainly migratory waterfowl, as well as the possibility of recombination
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between different virus strains, i.e. the possibility of creating new antigenically diverse strains,
indicates the need for continuous monitoring and reporting of the results of the complete viral
genome sequence (Adlhoch et al., 2022; Ganti et al., 2022).

The first case of HPAI H5SN1 in Bosnia and Herzegovina was confirmed in February 2006 in two
swans (Cygnus color) in the area of the city of Jajce (Federation of Bosnia and Herzegovina).
Subsequently, the presence of HPAI subtype HSNS was confirmed in the Republic of Srpska in
2017, when the carcass of a dead domestic chicken from a family household in the suburbs of
Prijedor was delivered to the Public Institution Veterinary Institute of Republic of Srpska ,,Dr Vaso
Butozan“ Banja Luka. Anamnestic data indicated the sudden death of a large number of poultry.
Virological analysis confirmed the presence of the causative agent of avian influenza type A,
subtype NSNS (Kasagic et al., 2022; Nikoli¢ et al., 2017). An external examination of the chicken
carcass revealed that the crest and chin were dark blue-red in color, with numerous hemorrhages
in the fatty tissue of the coronary heart groove, as well as in the fatty tissue around the glandular
and muscular stomach, and on the mucosa of the glandular stomach, where in addition to spotty
hemorrhages, necroses were observed in the liver, spleen, and intestines. In October 2021, it is
confirmed the presence of HPAI in the carcass of a wild swan found in the Sava River bed on the
city promenade of the municipality of Gradiska (Republic of Srpska) on the border with Croatia.
The results were confirmed in the reference laboratory of Bosnia and Herzegovina (Veterinary
Institute of the Faculty of Veterinary Medicine, Sarajevo) as avian influenza virus type A subtype
HSNI1 (Goletic et al., 2023). Also, in 2024, the presence of HPAI H5N1 was confirmed in the
Republic of Srpska (Knezevi¢ et al., 2024; Subic et al., 2025).

During this year in the Republic of Srpska, in February 2026, in the municipality of Petrovo, on a
poultry farm of a parent flock of heavy line parents (which numbers about 62,000 individuals),
sudden sudden deaths, ruffled feathers in the apathy phase, collapsed cyanotic crests and
edematous chins, and diarrthea were observed. 7 poultry carcasses and 9 paired oropharyngeal and
cloacal swabs from individuals that showed clinical symptoms of the disease were sampled.
Diagnostics were performed in the laboratory from brain tissue, kidneys and swabs (a total of 25
samples) and on that occasion the presence of the Avian Influenza virus was confirmed in all
samples by the Real time PCR method. Positive samples (brain and kidney) were sent to the
reference laboratory of Bosnia and Herzegovina. The presence of the highly pathogenic avian
influenza virus H5 subtype type A was confirmed by the Real time PCR method for subtyping the
HS5 subtype of avian influenza virus. The N1 subtype of avian influenza type A was also confirmed
by the Real time PCR method for N subtype of influenza virus. In the following days, 70 cloacal
swabs (7 facilities x 10 cloacal swabs of animals) and 31 carcasses of dead chickens were sampled
on the farm. The results of the cloacal swabs were negative for the presence of the virus, and the
presence of the HPAI virus was determined in the organs from the carcasses collected from the
facilities, with the exception of one facility. Within the infected circle, poultry was monitored for
the presence of this disease, and eggs from incubator stations originating from the farm in question
were also sampled, but the presence of the virus was not determined. Also, poultry from the
endangered circle, with a diameter of up to 10 km, was monitored and the presence of the virus
was not determined. In accordance with the results of the monitoring and the measures
implemented, the Ministry of Agriculture, Forestry and Water Management of the Republic of
Srpska hereby issues a Decision revoking the measures imposed in order to suppress and prevent
the occurrence and spread of bird influenza in the area of the municipality of Petrovo and the city
of Doboj.
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Conclusion

Given the emergence of HPAI in Bosnia and Herzegovina and Republic of Srpska, as well as the
unfavorable epidemiological situation regarding this disease in the environment and the world, it
is very important to conduct active and passive surveillance in the population of domestic poultry
and wild birds. This has been recognized by our competent authorities, so in the past period in
Bosnia and Herzegovina (Veterinary Office) and in Republic of Srpska (Ministry of Agriculture,
Forestry and Water Management) prescribed measures for conducting surveillance for the
presence of HPAI

References

Adlhoch C., Fusaro A., Gonzales J. L., Kuiken T., Marangon S., Niqueux E., Staubach C.,
Terregino C., Aznar 1., Munoz Guajardo 1., Baldinelli F. 2022. Avian influenza overview March—
June 2022. EFSA J. 20:7415.

Ganti K., Bagga A., Carnaccini S., Ferreri L. M., Geiger G., Joaquin Caceres C., Seibert
B.,LiY.,Wang L., Kwon T., Li Y., Morozov L., Ma Q., Richt J. A., Perez D. R., Koelle K., Lowen
A. C. 2022. Influenza a virus reassortment in mammals gives rise to genetically distinct within-
host subpopulations. Nat Commun. 13:6846.

Debeljak Z., Petrovi¢ T., Vidanovi¢ D., Labus T., Tomi¢ A., Vaskovi¢ N., Zarkovi¢ A.,
Matovi¢ K., Uzelac J., Kolarevi¢ M., Debeljak M., Puri¢ B., Sekler M. 2024. Results of avian
influenza monitoring carried out in the 2022/2023 season. XXVI Symposium of Epizootiologists
and Epidemiologists, Proceedings. 124-133.

Lupulovi¢ D., Petrovi¢ T., Lazi¢ G., Samojlovi¢ M., Gajdov V., Paji¢, M. Knezevi¢ S.,
Durdevi¢ B., Rekecki T., Mirceta J., Lazi¢ S. 2022. Avian influenza in wild birds in the province
of Vojvodina 2020-2022. XXIV Symposium of epizootiologists and epidemiologists/XXIV
Epizootiological Days, Collection of short articles. 98-99.

Kasagi¢ D., Nikoli¢ S., Subi¢ 1. 2022. Highly pathogenic avian influenza in the Republic
of Srpska — Bosnia and Herzegovina. 27th Annual Conference of Veterinary Doctors of the
Republic of Srpska (B&H), Proceedings and Abstracts. 67-74.

Knezevi¢ D., Gligori¢ S., Kasagi¢ D., Subi¢ 1., Sladojevi¢ 7., Marié¢ J., Nikoli¢ S., Stojcic
D. 2024. Occurrence of avian influenza H5SN1 in swans in 2024 on the territory of the Republic of
Srpska. 29th Annual Consultation of Veterinary Doctors of the Republic of Srpska (B&H),
Collection of papers and short summaries. 19-20.

Subi¢ 1., Kasagi¢ D., Knezevi¢ D., Marié¢ J., Stevanovi¢ O., Sladojevi¢ Z., Nikoli¢ S.,
Gligori¢ S. 2025. Avian influenza in the Republic of Srpska (Bosnia and Herzegovina) in 2024.
30th Annual Consultation of Veterinary Doctors of the Republic of Srpska (B&H), Collection of
papers and short articles. 171-172.

Nikoli¢ S., Goleti¢ T., Mari¢ J., Sladojevic¢ Z., Kasagi¢ D., Santrac V., Nedi¢ D. N.,
Stevanovi¢ O. 2017. The first case of highly pathogenic avian influenza in the Republika Srpska
— Bosnia and Herzegovina. 22nd Annual Conference of Veterinary Doctors of the Republika
Srpska (B&H), Proceedings and Abstracts. 23-24.

Goletic S., Softic A., Omeragic J., Koro-Spahic A., Kapo N., SabicE., Kasagi¢ D.,
Goletic T. 2023. Molecular characterization and phylogenetic analysis of highly pathogenic
H5N1 clade 2.3.4.4b virus in Bosnia and Herzegovina. Frontiers in Veterinary Science.
10:1255213.

CDC. Current bird flu situation in wild birds. 2022. Centers for Disease Control and
Prevention.

Scientific Meeting. Proceedings, 2026.
138



31. Toxumime caBjeToBame JOKTOpa BerepruHapcke mMeauine Pery6mike Cpricke (bocua u Xeprieropuna)

I1-2
IIpenaBame 10 MO3MUBY

Opuzunannu Hay4Hu pao
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Caikerak

Xuapokcumetunpypdypan (XMD) u akTUBHOCT JijacTase Mpe/cTaBibajy 3HauajHe mapaMeTpe 3a
olljeHy KBayiuTeTa M cBjexkuHe mena. [loehan campkaj XM®, kao u cMameHa aKTHBHOCT
ayjacTase ycjbel JAerpajaldje eH3uMma, ykasyjy Ha TepMHUuYKy o0pagy HIM IPOAYKEHO
cxinaaumrene. Lnsb oBor paza Ouo je fa ce NpoLUjeHn KBAIUTET Mea Ha TpxKUIITY PenyOiuke
Cpricke oapehuBamem canpkaja XM® 1 akTUBHOCTH jaMjacTase, Kao M Jia ce YTBPJH HUXOBa
ycarianieHocT ca Baxehum mponucnma U nACHTUGUKY]y Moryhe wHIuKaMje Gancu(puKoBama.
Hcnurusame je crpoBeaeHo Ha 129 y3opaka Mea 10CTaB/bEHUX Y OKBHUPY CIy»KOEHE KOHTPOJIe
tpxxumra y Penyomuuun Cprickoj. Caapkaj) XM® onpehen je meromom o White-y, y cknany ca
[TpaBUITHHKOM O MeToJama 3a KOHTPOIYy Mela M JAPYTHX Mueaumux npousBoga (CiyxOeHu
rnacHuk bocHe u Xepuerosune 37/09, 84/19). AkTuBHOCT qujacrtase ojpeheHa je nmpema MeToan
omncanoj y Harmonized Methods of the International Honey Commission (2009), a pe3yxiratu cy
n3paxenn y Schade jequannama (DN). Pesynratu cy nokasanu na 10% y3opaka HUje UCTTyHaBajio
3axTjeBe y MorJely akTHBHOCTH JifjacTase, IoK je Koja 6,2% y3opaka yTBpl)eH MOBHIIEH CaapiKaj
XM®. [lobujenn pe3ynTaTH yKasyjy Ha 3Haua] KOHTHHYHpaHe KOHTpoJie KBannuTeTa Meaa. Mako
yOYeHe HeycarialeHOCTH MOTY ykasuBaTtu Ha mMoryhe dancudukoBame, 32 KOHAYHY TPOLjeHY
AyTEeHTUYHOCTH MeJla HEOIXOIHA Cy H0/IaTHa HCIIMTHBAMbA.

Kibyune pujeun: men, XM®, nqujacrasa, ayTeHTHUHOCT.

YBoa

OmuTH 3aXTjeBH KBAJMTETa MeJa, YCIOBH NPOM3BO/LE, IIpepajie, MakoBama 1 IpoMeTa, Kao
Ha4YMH JIeKJIapHcama MPOU3BOAA NPONUCAaHH Cy [IpaBHIHUKOM O MeIy W APYTUM HUCTHIBHM
npousBoguma (ITporme, 2016). Jeanm onx 3Ha4ajHUX TMapamMeTapa KBaJUTeTa Meaa Cy
xunpokcumetuapypdypan (XMP) n akTHBHOCT AMjacTase, KOjH CIIy)Ke 3a OIjeHy KBAINTETa U
cBjexxnHe Mega. XM® y Meny je mpou3BoOJ pasrpaame mehepa (mpBeHCTBEHO (HPYKTO3€E), KOjH
HacTaje TOKOM 3arpujaBamba W MPOJIYXKESHOT CKIAIUIITEHha Y KUCeIUM ycioBuMma. Jlujacrasa je
EH3UMCKH KOMILIEKC (0-aMuiIa3a u B-amuiia3a) KOju ce IMPUPOIHO HAIA3H y My U KOjH pas3iiaxe
ckpob Ha jemHocTaBHHje Inehepe. heHa akTUBHOCT, M3pakeHa je kao nujactasuu Opoj (DN).
IMopen XM®, npucycTBO aujactase MpeAcTaB/ba KIbYUHH IOKa3aTesb KBAJUTETA, CBjCSIKUHE U
ucnpasHocTy Mena. KomOunamuja Bucokor caapkaja XM® u HUCKe OujacTa3He aKTHMBHOCTH je
Hoy3/aH IIOoKa3aTesb IIpolieca pasrpaimbe y Medy, a MoXe yka3uBaTu U Ha Moryhe
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dancupukoBame, moceOHO ponaBameM MHBepTHHX miehepHux cupymna (Pecanac u cap., 2016;
Hernandez u cap., 2026). Men je jenna ox nHajuemhe ¢ancupukoBaHUX HAMUPHUIA ITUPOM
CBHUjETa, a OBAaKBHM IOCTYIU CMamyjy HEroBy HYTPUTHBHY BpujeaHoct. [loceban mpobiem
IIpeACTaB/ba HEAOBOJbHA KOHTPOJA Meda Ha TPXKMIITY, KA0 M OrpaHMYEHH JaOOpaTOPUjCKH
KamanuTeTH 3a TOY3[aHO JOKa3HBamke AyTCHTHYHOCTH MeJa, T€ YTBPHUBAHmE HErOBOT
OGorannukor u reorpadcekor nopujekia. [{ns oBor paga Ono je na ce IpoIMjeHH KBAJIUTET Meaa
Ha TpxumTy Peny6mmke Cpricke oapehuBamem canpxaja XM® u akTHBHOCTH AMjacTase, Kao u
Ja ce YTBPAM MHHXOBA ycarjalleHOCT ca BaxkehuM npomucuMa W WACHTUOUKY)y Moryhe
nHIMKanuje hancudrukoBama.

Marepujaia u MmeToe

HcnuruBame je cripoBesieHo Ha 129 y3opaka mMena, 10CTaBJbEHUX Y OKBUPY CIY)KOEHE KOHTpOJIe
tpxuwmra y Penyomuuu Cprckoj y nmepuoay 2023-2024. roguna. Caxppxkaj XM® oapehen je
MetozoMm 1o White-y, y ckiany ca [IpaBmiiHUKOM O MeToJama 3a KOHTPOIY Mela M JIPyTuX
muenumsux npomsBoga ([Ipormc, 2009, 2019), a akTUBHOCT AujacTta3e mpema Y carjalieHuM
Metonama Mehynapomaae komucuje 3a men (Bogdanov, 2009).

Pe3ysiraTu u qucKycuja
VY TaGenama 1. u 2. npuka3zaHu cy Opoj HCIIUTHBAbA 33 CBAKY BPCTY Me/Ia, MPOCjeuHE BPHUjEHOCTH
Y MHUHHUMAaJTHO-MaKCHMaJHe yTBpheHe BpHjeJHOCTH aKTUBHOCTH JiMjacTtase u cajapikaja XMO.

Ta6ena 1. Bpoj ucnutuBama, MpocjedyHe BpHjeHOCTH U MUHUMAJTHO—MaKCUMaHe yTBpheHe
BPHUjeTHOCTH aKTUBHOCTH JIjacTase

Bpcra mena Bpoj ucnutusama aujacraze (DN) X*s MuH-MaKc
1IBjeTHH Men 57 31,86 + 20,11 0,0-120,33
barpem 29 25,63 £9,942 1,32-45,66
Kecten 7 23,80 + 7,297 18,54-1,6
MembrKoOBaI| 9 42,20+ 19,868 | 16,36-74,07
Jluna 2 42,08 £3,825 | 39,37-44,78
Kanyspa 3 37,52 +3,602 | 35,10-41,66

Ta6euna 2. bpoj ucnutuBama, MpocjedyHe BPHjeHOCTH U MUHUMAJTHO—MaKCHMaHe yTBpheHe
BpHjeaHOCTH canpxaja XMD

Bpcra mena Bpoj ncnutusawa XM® (mg/kg) Xts MuH-MaKe
1IBjeTHHN Me 71 26,6 £ 100,28 0,0-828,0
barpem 28 11,1 +£12,83 0,0-47,6
Kecten 7 6,7+5,88 1,6-15,3
MembrKoBaI| 9 7,01 £10,61 0,2-32,6
Jluna 2 0,6 0,28 0,4-0,8
Kanyspa 3 6,5+ 1,62 5,5-8,3

VY ocam y3opaka Meza (6,2%) yrBpheH je caaprkaj XM u3Hax 3aKOHCKH ITPOMUCAHOT MAKCUMyMa
on 40 mg/kg. Hajeuma 3a0busbexeHa Bpujennoct ox 828,0 mg/kg moxke ykasuBaTH Ha
noreHujanHo pancudukopame mena (Corbella u Cozzolino, 2006). Y Behunu y3opaka caapxaj
XM® 6mo je <10 mg/kg (65,11%). AktuBHOCT AujacTaze mama o1 8 DN je yrBphenay 11 y3opaka
mena (10%). Hajamxka (0,00 DN) u najBumia Bpujennoct aujactasze (120,33 DN) je 3a0usbesxeHa
y usjetHoM Meay. Ha ocHoBy noOujenux pesynrara, y HajBehem Opojy y3opaka aKTHBHOCT
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JmjacTase Kperana ce y uaTepBaiy > 20 <40 DN (57,94%). Bucoke yrBphene Bpujennoctn XMD
y aBa y3opka (213,1 mg/kg u 828,8 mg/kg), y3 ucropemeny akrusHoct aujacrase oxa 0,00 DN,
yKa3yjy Ha ompaBiaHy cymmy Ha (aicudukoBame mena. Vrani¢ u cap. (2019) cy y Garpemy
yrBpauu aujactazy ox 0,00 no 50,16 DN, mito je y carmacHoCTH ca pe3yiaTatuma OBe CTyHje.
Zivkov Balos u cap. (2019) cy y cpoBe/IeHOj CTy/IujH y MeJUBMKOBILY yTBPIMIH HHTepBaT XM®
01 0,5 no 26,1 mg/kg, mTo je mpuOIIKHO HAIIUM pe3ynTaTuMa. [IpeMa mogamnuma u3 JuTepaType,
CBj&X MeJ canpKu BeoMma Maie kommanHe XMO®, mHajuenthe mo 10 mg/kg, mox BeoMa BHCOKE
BPHjEHOCTH MOTY YKa3MBaTH Ha (pajicu(puKoBame WM HENPABIIHY TepMUUKY 0Opany (Pecanac
u cap., 2016; Ajlouni u Sujirapinyokul, 2010). [loOujern pezynratu yka3syjy aa BehuHa yzopaka
UCIymwaBa mpomnucane rpanuune BpujegHoct (XM® < 40 mg/kg, nujacraza > 8§ DN), mok
onpehenn Opoj y3opaka O7CTyna oj OBUX KPUTEPHUjyMa IITO yKa3yje Ha MPUCYCTBO KBATUTETOM
He3aJ0B0JbaBajyher Mesa Ha TPXKUIITY.

3ak/bydak

Ha ocHoOBy 100MjeHUX pe3yiraTta MOXKe ce 3aKJbYUNTH Ja BehnHa aHaIM3upaHuX y30paka Me/a Ha
Tpxumty PenyOmuke Cpricke UCIymaBa MPOIKMCAHE YCIOBE KBAaJHMTETa y IMOTIIEAY Cajapikaja
XM® u akTuBHOCTH aujactaze. HeszamoBosbaBajyhu pe3ynTary, a HAPOYUTO OHU KOJU CE OJTHOCE
Ha UCTOBPEMEHO TOBHIIIEH cajapkaj XM® u HHUCKe aKTUBHOCTH Jjacrase, yKaszyjy Ha moryhe
HETPABUIIHOCTU Yy TPOU3BObH, CKIAIMINTCHY WM MOTEHIMjaTHO (aicu(uKoBambe Meaa.
JloOujeHn pesynraTH yka3yjy Ha 3Hayaj KOHTHHYHpaHe KOHTpoJie KBauTeTa Mena. Mako youene
HeyCarjJallleHOCTH MOy yKa3suBaTH Ha Moryhe dancudukoBame, 3a KOHA4YHY MpPOLjEHY
AQyTEHTUYHOCTH MeJa HEONXOJHa Cy JOoJaTHa JlabopaTopujcka HcnuThBama. [loTpeOHM cy
3aje/IHUYKU HAMOpH HaydyHe 3aje/HAIC M PpEeryJaTOpHHX OpraHa y pa3Bojy U NpPUMjCHH
MOY3JIaHNjUX METO/Ia KOHTPOJIE, C IIMJbeM 00e30jeljema KBaIMTETHU]eT U ayTeHTUYHOT MeJa Ha
TPXKHIITY.
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Summary

Hydroxymethylfurfural (HMF) content and diastase activity are important parameters for
assessing the quality and freshness of honey. Increased HMF content, as well as reduced diastase
activity due to enzyme degradation, indicate heat treatment or prolonged storage. The aim of this
study was to evaluate the quality of honey on the market of the Republic of Srpska by determining
HMF content and diastase activity, as well as to assess their compliance with current regulations
and identify possible indications of adulteration. A total of 129 honey samples, collected as part
of official market control in the Republic of Srpska, were analyzed. HMF content was determined
using the White method, in accordance with the Regulation on methods for the control of honey
and other bee products (Official Gazette of Bosnia and Herzegovina No. 37/09, 84/19). Diastase
activity was determined according to the method described in Harmonised Methods of the
International Honey Commission (2009), and the results were expressed in Schade units (DN).
The results showed that 10% of the samples did not meet the requirements for diastase activity,
while 6.2% of the samples exhibited elevated HMF content. The obtained results indicate the
importance of continuous honey quality control. Although the observed non-compliances may
indicate possible adulteration, additional analyses are required to confirm the authenticity of
honey.

Keywords: honey, HMF, diastase, authenticity.

Introduction

General requirements for honey quality, conditions of production, processing, packaging and trade,
as well as the method of product declaration are prescribed by the Regulation on Honey and Other
Bee Products (Regulation, 2016). One of the important parameters of honey quality is
hydroxymethylfurfural (HMF) and diastase activity, which are used to assess the quality and
freshness of honey. HMF in honey is a product of the breakdown of sugar (primarily fructose),
which is formed during heating and prolonged storage in acidic conditions. Diastase is an enzyme
complex (a-amylase and f-amylase) that is naturally found in honey and breaks down starch into
simpler sugars. Its activity is expressed as the diastase number (DN). In addition to HMF, the
presence of diastase is a key indicator of the quality, freshness and integrity of honey. The
combination of high HMF content and low diastase activity is a reliable indicator of the
degradation process in honey, and may also indicate possible adulteration, especially by the
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addition of invert sugar syrups (Pecanac et al., 2016; Hernandez et al., 2026). Honey is one of the
most commonly adulterated foods worldwide, and such practices reduce its nutritional and
medicinal value and may have negative consequences for human health. A particular problem is
the insufficient control of honey on the market, as well as limited laboratory capacities for reliable
proof of honey authenticity and determination of its botanical and geographical origin. The aim of
this work was to assess the quality of honey on the market of Republika Srpska by determining
the HMF content and diastase activity, as well as to determine their compliance with applicable
regulations and identify possible indications of adulteration.

Material and methods

The study was conducted on 129 honey samples, submitted as part of the official market control
in the Republic of Srpska in the period 2023-2024. The HMF content was determined by the White
method, in accordance with the Regulation on Methods for the Control of Honey and Other Bee
Products (Regulation, 2009, 2019), and the diastase activity according to the Harmonized Methods
of the International Honey Commission (Bogdanov, 2009).

Results and discussion
Tables 1. and 2. show the number of tests for each type of honey, the average valuesand the

minimum-maximum determined values of diastase activity and HMF content

Table 1. Number of tests, average values and minimum—-maximum determined values of diastase activity

Type of honey | Diastase test number (DN) X£s Min-max
Flower honey 57 31.86 £20.11 0.0-120.33
Acacia 29 25.63 £9.942 1.32-45.66
Chestnut 7 2380 + 7.297 18.54-1.6
Honeydew 9 42.20 £ 19.868 | 16.36-74.07
Linden 2 42.08 +3.825 | 39.37-44.78
Sage 3 37.52+3.602 | 35.10-41.66
Table 2. Number of tests, average values and minimum—maximum determined values of HMF content
Type of honey | Number of HMF tests (mg/kg) X+s Min-max
Flower honey 71 26.6 +100.28 0.0-828.0
Acacia 28 11.1+£12.83 0.0-47.6
Chestnut 7 6.7 +5.88 1.6-15.3
Honeydew 9 7.01 £10.61 0.2-32.6
Linden 2 0.6+0.28 0.4-0.8
Sage 3 6.5+1.62 5.5-8.3

Eight honey samples (6.2%) had HMF content above the legal maximum of 40 mg/kg. The highest
recorded value of 828.0 mg/kg may indicate potential adulteration of honey (Corbella and
Cozzolino, 2006). In most samples, HMF content was < 10 mg/kg (65.11%). Diastase activity less
than 8 DN was detected in 11 honey samples (10%). The lowest (0.00 DN) and highest diastase
value (120.33 DN) was recorded in flower honey. Based on the results obtained, in most samples,
diastase activity ranged in the interval > 20 < 40 DN (57.94%). The high HMF values determined
in two samples (213.1 mg/kg and 828.8 mg/kg), with a simultaneous diastase activity of 0.00 DN,
indicate a justified suspicion of honey adulteration. Vranic et al. (2019) determined diastase from
0.00 to 50.16 DN in acacia, which agrees with the results of this study. Zivkov Balos et al. (2019)
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determined an HMF interval from 0.5 to 26.1 mg/kg in a study conducted in honeydew, which is
close to our results. According to literature data, fresh honey contains very small amounts of HMF,
most often up to 10 mg/kg, while very high values may indicate adulteration or improper heat
treatment (Pecanac et al., 2016; Ajlouni and Sujirapinyokul, 2010). The results obtained indicate
that the majority of samples meet the prescribed limit values (HMF < 40 mg/kg, diastase > 8 DN),
while a certain number of samples deviate from these criteria, which indicates the presence of
unsatisfactory quality honey on the market.

Conclusion

Based on the results obtained, it can be concluded that most analyzed honey samples on the market
of the Republic of Srpska meet the prescribed quality requirements in terms of HMF content and
diastase activity. Unsatisfactory results, especially those related to simultaneously elevated HMF
content and low diastase activity, indicate possible irregularities in production, storage or potential
falsification of honey. The results obtained indicate the importance of continuous honey quality
control. Although the observed discrepancies may indicate possible falsification, additional tests
are necessary for the final assessment of the authenticity of honey. Joint efforts of the scientific
community and regulatory authorities are needed in the development and application of more
reliable control methods, with the aim of ensuring higher quality and authentic honey on the
market.
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Cakerak

Canprkaj Bojie IpeCTaBiba jellaH OJ1 Haj3HAYajHHjUX MTapaMeTapa KBAIUTETa Me/a, jep TUPEKTHO
yTHYE HA FHETOBY MUKPOOUOJIONIKY CTAOMITHOCT, CKIIOHOCT Ka (DepMEHTAINj! U YKYITHA CEH30pHA
cBojctBa. IloBehan campkaj Boge omoryhaBa pa3Boj OCMO(MMIHMX KBacala, IITO JTOBOIH JIO
HACTaHKa alIkOXO0Ja M HberoBe Iajbe OKCHIALMje Yy OpPraHCKe KHCENUHEe, Y3 IOCJbEAMYHO
HapylIaBame KBaIUTETa Mena. Y ckialy ca [IpaBHIHHKOM O KBAJIUTETY IMYEIHIUX IPOU3BOJA
(Cnyx6enu rnacuuk Pemyomuke Cpricke 14/16), MaKCMMAaTHO JI03BOJbEH CaJIpkKaj BOJIC Y Meay
n3Hocu 20%, ocuMm 3a nojenuHe Bpcre Mena. L{usb oBor paga OHo je fa ce MpOLMjeHH KBaJUTeT
Mena Ha TpxkumTy PenyOmuke Cpricke Ha OCHOBY cajipkaja BOJE, Kao M Jia C¢ YTBPIH HEerona
yCariameHocT ca BakehoM 3akOHCKOM perynatuBoM. Mcnutupame je o0yxBaTwuiio 45 y3opaka
Mela TPUKYIUBCHUX Yy OKBUPY CiykOeHe KoHTpoie Tpxkumra. Canmpikaj Bome onpeheH je
pedpakroMeTprjcKkoM MeTOIOM Ha Temreparypu o1 20°C, y cxiany ca [IpaBHiTHHKOM 0 MeTogaMa
3a KOHTPOJTy MeJa M IPYTuX MYenumbux npousBoaa (CiayxOeHu rinacHuK bocHe n XepueroBruHe
37/09, 84/19). Pesynratu cy mokaszanu na 6,7% y3opaka HHje OWJIO y CKJIaay ca HMpONHUCAHUM
IpaHUYHUM BpHjeTHOCTHMA. Y TBpheHe BpHjeTHOCTH cajipikaja BOJie KpeTalie Cy ce y pacrioHy O]l
14,3% no 21,2%. [Jlobujenu pe3ynaTaTH ykasyjy Ha HOTpeOy KOHTHHYHPAHOI MOHHUTOPHHIA
KBaJUTETa ME/a, ca MOCEOHUM OCBPTOM Ha caapXaj BOJE Kao KPUTHUHOT (hakTopa OuyBama
crabmiHOCTH, 0€30jeTHOCTH U TP)KUIIIHE BPHjEIHOCTH TIPOU3BO/A.

Kibyune pujeun: kaqurer Mea, caipikaj BoJe, MUKPOOHOIIONIKA CTAOMITHOCT, (hepMeHTaIHja.

YBoa

Men je mpUpPOJHU MPOU3BOJ KOjU C€ KOPUCTH Y MCXPaHH JbYAH IUPOM CBHUjETa O JaBHUHA.
I'maBHe KOMITOHEHTE MeJa Cy BOJa, INIyKo3a U (hpyKTO3a, ajik je HEroB cacTaB BEOMa CIOKEH U
caJpXu MHOTe JApyre KOMIIOHEHTe y MambHMM KOJMYMHAMa: AHcaxapHuje IOMyT caxapo3e H
MaJTo3e, coiu, opraicke kucenune (van Boekel, 2023). Caxpixaj Boze je jeaH oJf HajBaKHUjUX
napaMeTapa KBaluTeTa MeJa, jep MUPEKTHO yTHYE Ha HErOBY MHUKPOOHOJIONIKY CTaOMIIHOCT,
CKJIOHOCT Ka (pepMeHTalMju M YKyITHa ceH30pHa cBojcTBa. [loBehan canpikaj Bome omoryhasa
pa3Boj OCMOUITHUX KBacala, ITO JJOBOJIH JI0 CTBaparma alIkOX0Ja U BEroBe Jajbe OKCHIANHN]e Y
OpraHcKe KHCEJIHMHE, ca MOC/heUUHUM MoropinameM kBanutera mena (Singh u Singh, 2018).
,»bepba‘“ He3pelor Mena pe3ysiTyje MPEeBUCOKHM CaJipiKajeM BOje, IITO JIOBOAM O Opxe
dbepmenTanmje 300r pa3Boja MHUKpoopraHuzama, ykipydyjyhu ocmodwmine kBacie. Bopa,
akyMmynuinyhu ce y ropmbHM CII0jeBUMa Mejia, U3a31Ba pa30iaKuBame, HAKOH Yera CIIMje/IH 110jaBa
IjeHe, KMCeIKacT MUPHC U Kapaktepuctndal ykyc (Puscion-Jakubik u cap., 2020). ¥V cknany ca

Hayunu ckyn. 36opHuk pagosa, 2026.
146



31. Toxumime caBjeToBame JOKTOpa BerepruHapcke mMeauine Pery6mike Cpricke (bocua u Xeprieropuna)

[MpaBumHEKOM 0 muenumbuM npousBoauma (IIpormuc, 2016), MakcHMaaHO JO3BOJBEHU CalpikKaj
Boze y Meny je 20%, ocum 3a oxpeheHe Bpcre Mena. Llusb oBor paga O6uo je na ce mpouujeHu
KBAJIMTET Mesa Ha TpKUITy PermyOnuke Cplicke Ha OCHOBY caapikaja BOAe, Kao U Jia ce yTBPIH
EroBa ycarjJaeHocT ca BakehoM 3aKOHCKOM perysiaTHBOM.

Matepujaia u meToje

HcnutuBame je oOyxBaTuio 45 y3opaka Melna NMPUKYIUBEHUX Y OKBUPY CIYKOCHE KOHTPOJIC
tpxxumra. Caapikaj Boze onpeler je pedhpakroMeTprjckoM MeToI0M Ha Temreparypu on 20°C, y
cximany ca [IpaBUIHHKOM O MeroJgaMa 3a KOHTPOJY Meda M JPYrHX IYeNapcKHX IPOU3BOJA
(ITpormuc, 2009, 2019). Mcnutusame je ciposeneno y nepuoay 2023-2024. roguna. C 063upom
Ha MOPHjEKII0 MEIOHOCHUX OWJbaKa WIIM MEJIHE POCE, UCITUTHBALE j€ CIPOBEJICHO Ha cibenehnm
Bpcrama mena: usjetau men (30 y3opaka), men on Oarpema (9 y3opaka) m mensbrkoBar (6
y3opaka). Jlo TpeHyTKa MCIHUTHBama, y30pIH cy 4yBaHH Ha Temreparypu o 18°C go 22°C u
aHaJIM3UPaHH y ITO KpaheM poKy.

Pesysratu m quckycuja

VY Tabemu 1. mpukazanu cy Opoj HCIUTHBAaHMX y30paka 3a CBaKy BPCTY Mela, IpOCjeuHe
BPHjE€THOCTH, KA0 U MHHUMAJIHE ¥ MAaKCUMAITHEe BPHjeTHOCTH Cajipikaja Bojie, 10K cy y Tabenu 2.
NIPUKA3aHU Pe3yJITaTH UCOUTUBAaKka Mela KOjU HUCY OMJIM y CKJIAy C MPONMHCAHUM I'PAaHUYHUM
BpujeaHoctuMa (> 20%). Ilpocjeuan caxpikaj Boie y CBUM HCIIMTHBAHUM y30pLIUMa Me/1a H3HOCHO
je 17,2 £ 1,41%.

Ta6ena 1. bpoj ucnurrBaHUX y30paka 3a CBaKy BPCTY MeJia, IPOCjeYHE BPUjSAHOCTH M MUHUMAIIHE U
MaKCHMAJIHE BPHjEAHOCTH CaJipyKaja BOJe

. Canp:xaj Boae (%)
Bpcra Mmena | bpoj ucnutuBaHMX y30paka 3a cBaKy BpCTy Meaa Tis MuH-MaKe
I[BjeTHH Mex 30 17,3 +1,52 14,3-21,2
Barpem 9 17,4 +1,09 15,5-18,8
MeJbHKOBAIL 6 16,8 + 1,36 15,1-18,6

Ta6ena 2. Pe3yntati HcnuTHBabA Mea KOjU HUCY OWITH y CKJIay ca MPOMUCAHUM TPaHHIHIM
BpujeanoctimMa (>20%)

Bpcra mena Canp:xaj Boae (%)
[[BjeTHN Me] 20,8
L[BjeTHU Mex 20,4
[IBjeTHHN MeT 21,2

Pesynratu cy nokaszanu na 6,7% y3opaka HHje UCITyHaBajlo IPONUCAHE TPAHUYHE BPHjEIHOCTH.
W3mjepenn canpikaj Boge kperao ce ox 14,3% no 21,2% y usjernom meny. Hajsehe oncryname y
cazprkajy Bojie 3a0HIbeKEHO je KO/ LIBjeTHOT Me1a, 10K je HajMame Ko 6arpeMoBor. Zivkov Balo§
u cap. (2019) Tecrupanu cy 14 yzopaka MeaJbUKe W YTBPAWIM CapKaj BOAE Y UHTEPBAILY O]
13,6% no 18,2%, ca cpenmom Bpujennomhy ox 15,6%, mTo je HIDKe 01 pe3ynraTta 100HjeHuX Yy
Harioj ctyauju. Pecanac u cap. (2023) cy cipoBenn HCIUTHBaKA cCaipikaja Boae y 69 y3opaka, o1
KOjHX je y jeHOM y30pKy yTBpheH canpxaj Bone o 20,22%, mTo je u3Haj NponrcaHe rpaHuIe
on 20%. Hajumxu caapxaj Bojxe ox 15,51% 3a0uibexeH je KOJ IBJETHOT MeJa, a MmpocjedHa
BPHjEAHOCT Caaprkaja BOAE y CBUM MCHHUTHUBAHUM y3opluma u3Hocmia je 17,36 + 1,11%, wto je
y CarjlaCHOCTH ca HallUM pe3ysiTatuma. Hamm pesynTartu cy ycarnameHu ca HaBoguma Yeboue u
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cap. (2021), xoju cy y CBOjOj CTYH]j1 3a0MIBEIKUIIN MUHIMAAH caapxaj Boae ox 14,40%. Maruke
(2014) narnamaga aa je caipikaj BOJe jeliaH 0J1 BAXKHUX (pakTopa KOjU MOTY YTHUIIATH HA KBAJTUTET
U POK Tpajama Meja.

3ak/bydak

Ha ocHoBy no0OujeHux pesynrara, MOXe Ce 3aKJbYYUTH Ja BEehMHA aHAIM3HPAaHHUX y30paka Meaa
Ha TpkumTy Pemybmmke Cpricke ncIymaBa MPOIICAHE YCIOBE KBATUTETA Y MOTJICAY Caapikaja
BoJzie. Melytum, ko1 Mamer Opoja y3opaka (6,7%) yTBpheHe cy BpHjeJHOCTH U3HAJL MaKCUMAIHO
J03BoJbeHe rpanuie 10 20%, ITo yKazyje Ha MPOITyCTe Y MPOLECy MPOU3BOIE, IPBEHCTBEHO Y
norJiefly TMpHjeBpeMeHe ,,0epOe” Mela WM HeaJeKBaTHUX YCIIOBa CKiIaiuinTera. [loBehan
Ca/IpKaj BOJE MOXKE JIOBECTH JI0 CMambeHha MUKPOOHOJIONIKE CTAOMIHOCTH U noBehaHor pusuka
on (epMeHTaIIMje, YUME Cce HapylaBa KBAIUTET Meaa. JloOujeHn pe3yaTatu ykasyjy Ha notpedy
KOHTHHyHpaHOor mnpahema KBaJHTeTa MEAa, ca MOCEOHHMM OCBPTOM Ha Cajap)kaj BOJC Kao
KPUTUYHOTI (pakTopa y OUyBawmy CTaOMIHOCTH, O€30jeAHOCTM M TpPXKUIIHE BPHUjEAHOCTH
MPOU3BOAA.
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Summary

Water content is one of the most important quality parameters of honey, as it directly affects its
microbiological stability, susceptibility to fermentation, and overall sensory properties. Increased
water content enables the growth of osmophilic yeasts, leading to the formation of alcohol and its
subsequent oxidation into organic acids, resulting in deterioration of honey quality. According to
the Regulations on the quality of bee products (Official Gazette of the Republic of Srpska No.
14/16), the maximum permitted water content in honey is 20%, except for certain types of honey.
The aim of this study was to assess the quality of honey on the market of the Republic of Srpska
based on water content, as well as to determine its compliance with current legislation. The study
included 45 honey samples collected within official market control. Water content was determined
by the refractometric method at a temperature of 20°C, in accordance with the Regulation on
methods for the control of honey and other bee products (Official Gazette of Bosnia and
Herzegovina No. 37/09, 84/19). The results showed that 6.7% of the samples did not comply with
the prescribed limit values. The measured water content ranged from 14.3% to 21.2%. The
obtained results indicate the need for continuous monitoring of honey quality, with particular
emphasis on water content as a critical factor for maintaining stability, safety, and market value of
the product.

Keywords: honey quality, water content, microbiological stability, fermentation.

Introduction

Honey is a natural product that has been used in human nutrition around the world since ancient
times. The main components of honey are water, glucose and fructose, but its composition is very
complex and contains many other components in smaller quantities: disaccharides such as sucrose
and maltose, salts, organic acids (van Boekel, 2023). Water content is one of the most important
parameters of honey quality, as it directly affects its microbiological stability, fermentation
tendency and overall sensory properties. Increased water content allows the development of
osmophilic yeasts, which leads to the formation of alcohol and its further oxidation to organic
acids, with a consequent deterioration in honey quality (Singh and Singh, 2018). Harvesting
immature honey results in too high a water content, which leads to faster fermentation due to the
development of microorganisms, including osmophilic yeasts. Water, accumulating in the upper
layers of honey, causes dilution, followed by foaming, a sour smell and a characteristic taste
(Puscion-Jakubik et al., 2020). In accordance with the Regulation on Bee Products (Regulation,
2016), the maximum permissible water content in honey is 20%, except for certain types of honey.
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The aim of this work was to assess the quality of honey on the market of the Republic of Srpska
based on water content, as well as to determine its compliance with the applicable legislation.

Material and methods

The test included 45 honey samples collected as part of official market control. The water content
was determined by the refractometric method at a temperature of 20°C, in accordance with the
Rulebook on methods for the control of honey and other beekeeping products (Regulation, 2009,
2019). The examination was conducted during the period 2023-2024. Regarding the origin of
honey plants or honeydew, the test was conducted on the following types of honey: flower honey
(30 samples), acacia honey (9 samples) and honeydew honey (6 samples). Until the moment of
testing, the honeys were kept at a temperature of 18°C to 22°C and analyzed as soon as possible.

Results and discussion

Table 1. shows the number of tested samples for each type of honey, the average values, as well
as the minimum and maximum values of water content, while Table 2. shows the results of honey
tests that did not comply with the prescribed limit values (> 20%). The average water content in
all tested honey samples was 17.2 + 1.41%.

Table 1. Number of tested samples for each type of honey, average values and minimum and maximum
values of water content

Water content (%)
Type of honey | Number of tested samples for each type of honey 2is Minmax
Flower honey 30 17.3£1.52 | 143-21.2
Acacia 9 17.4+1.09 | 15.5-18.8
honeydew 6 16.8+1.36 | 15.1-18.6

Table 2. Test results of honey that did not comply with the prescribed limit values (>20%)

Type of honey | Water content (%)
Flower honey 20.8
Flower honey 20.4
Flower honey 21.2

The results showed that 6.7% of the samples did not meet the prescribed limit values. The
measured water content ranged from 14.3% to 21.2% in floral honey. The largest deviation in
water content was recorded in flower honey, while the smallest was in acacia honey. Zivkov Balo§
etal. (2019) tested 14 samples of honeydew and determined the water content in the interval from
13.6% to 18.2%, with a mean value of 15.6%, which is lower than the results obtained in our study.
Pecanac et al. (2023) conducted tests on the water content of 69 samples, of which a water content
0f20.22% was determined in one sample, which is above the prescribed limit of 20%. The lowest
water content of 15.51% was observed in flower honey, and the average value of water content in
all tested samples was 17.36 + 1.11%, which agrees with our results. Our results agree with Yeboue
et al. (2021), who recorded a minimum water content of 14.40% in their study. According to
Maruke (2014), the amount of water is one of the important factors that can affect the quality and
shelf life of honey.
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Conclusion

Based on the obtained results, it can be concluded that the majority of analyzed honey samples on
the market of the Republic of Srpska meet the prescribed quality conditions in terms of water
content. However, in a smaller number of samples (6.7%), values above the maximum allowed
limit of up to 20% were determined, which indicates failures in the production process, primarily
with regard to premature ,,harvesting® of honey or inadequate storage conditions. Increased water
content can lead to a decrease in microbiological stability and an increased risk of fermentation,
thereby impairing the quality of honey. The obtained results indicate the need for continuous
monitoring of honey quality, with special reference to the water content as a critical factor in
preserving the stability, safety and market value of the product.
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Caxkerak

bena npyrasoct (White striping, WS) npezacrasipa jeqHy 0J Hajuyemhe ONMCAHUX MHUOIATH]a
IpyJHE MyCKyJIaType CaBpeMeHUX Opojiiepa U JOBOM CE y BE3y ca HapyLICHUM KBAaIUTETOM Meca
U CMambeHOM KoMeplujaHoM Bpeanourhy nuinehux rpyau. Luss oBor pana 6uo je aa ce ncnura
MOBE3aHOCT OlleHe Oelie MPYraBoCTH ca 0Ja0paHUM KJIaHUYHUM M XHCTOJIOUIKHM MapameTpuma
Koz Opojnepa. Ha nunujmn knama omgabpano je 45 TpynmoBa Mymkux Opojiepa u3 UCTOT jara,
CBPCTaHUX Y TpH TpyIie npema crerneny oesne mpyrasoctu rpyau (WS 0, WS 1 u WS 2), camo 15
JEAMHKH y CBaKoOj rpynu. AHaIM3UpaHHU Cy Maca TpyIa, Maca U IPUHOC TPYAU, Maca M IPUHOC
HOTY, Ka0 ¥ JinjameTap MUIIMhHUX BllakaHa, KOe(UIIUjEHT BapHujalluje J1jaMeTpa U yIe0 BE3UBHOT
TkuBa y musculus pectoralis superficialis. Ca nopactoMm cterieHa Oejie mpyraBocTy 3Ha4ajHoO Cy
pacie Maca Tpyna, Maca IpyId U HOPUHOC TPYAH, JIOK Ha Macy M IPUHOC HOTY HHje YTBpheH
3HauajaH yTui@j. OJ XHUCTOJONIKHX [apaMerapa, ca I[OpacTOM CcTereHa Oelie MpYyraBOCTH,
3HauYajHO Cy ce moBehaBamyu koeUIIMjeHT BapujaIije qujaMeTpa BIIakaHa U yIe0 BE3UBHOT TKHUBA,
0e3 3HAYajHUX pas3liiKka y MPOCCYHOM JaWjaMeTpy BiakaHa. J[oOWjeHH Hama3W ykasyjy na je
W3paXEHUJH CTEIeH Oelle MpyraBoCTH MOBe3aH ca BehoM pa3BHjeHOIIhy IpyqHOT Jena Tpyna |
U3paKEHUJUM CTPYKTYPHHM IPOMEHAMa Y TPyIHOM MUIIUhy.

Kibyune peun: Opojiepu, Oena npyraBoct, XUCTOJIOIIKH MapaMeTPpH, TPYIHH MUIIUA.

YBoa

VYV caBpemeHO] pOHM3BOHLH Opojiiepa celleKlinja je JielieHnjama Ouila ycMepeHa Ka mnoBehamy
TEJICCHE Mace M M3PKCHUjeM pa3Bojy Mwuiimha, HApOYMTO TPYIH, Kao KOMEpPIHjaTHO
HajBpeIHujer nena Tpyna. Kao mocnenuia TakBOr HHTCH3UBHOT CEJICKIN]CKOT MPUTHCKA jaBIIIH
Cy ce MOjeAMHY CTPYKTYPHHU U (DYHKIMOHATHU nopeMehaju, Koju ce y JuTepaTypH OIUCYjy Kao
Muonarije rpynHe myckynarype (Kuttappan um cap., 2016). Mehy muma ce mzaBaja Oena
npyraBoct (White striping, WS), kojy KapakTepuily Oele mpyre mnapajieiHe ca MUIIHNHIM
BJIAKHMMAa Ha NoBpIuHU rpyanor muiuha (Kuttappan u cap., 20130).

OBa MHoOnNarvja MoBe3yje ce ca HapylICeHUM KBAIUTETOM Meca M CMambEeHOM KOMEPIUjaTHOM
BpeAHowhy IpyaM, a XUCTOJIOLIKM ce MaHH(eCTyje AereHepaTUBHUM IpoMeHama MHUIIMhHHX
BiakaHa v moBehameM yzena BesuBHor TkuBa (Kuttappan u cap., 20130; Petracci u cap., 2019). V
JocaliallllbuM UCTpaXKHBambuMa Oelia pyraBocT ce Hajyenrhe OBOIU Y Be3y Ca WHTCH3UBHUM
pactoMm Opojiepa u Behom pa3BujeHomhy rpyaae myckynatype (Alnahhas u cap., 2016).

W mopen OpojHMX HCTpaxuBama, Be3a H3Mel)y MakKpOCKOIICKE oOleHe Oeyie NMpYyraBOCTH W
HCTOBPEMEHHX KIaHMYHHUX M XHCTOJOIIKMX IapaMeTapa M Jajbe je O] 3Hauaja 3a BeHO 0oJbe
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pasymeBame. Llyibp oBor pama OMO je ma ce McnuTa IOBE3aHOCT OLEHE Oeie MpyraBOCTH ca
0/1a0paHUM KJIAHWYHUM M XHCTOJIOUIKUM MapaMeTpruma Ko Opojiepa.

Marepujaua u MmeToe

Ha nunujn xnama omabpano je 45 TpymnoBa MyHIKuUX Opojiepa U3 HCTOT jaTa, KOjH Cy IpeMa
MaKpOCKOIICKO] OLIeHH Oelie MpyraBocTH Ipyau, o Kyraman u cap. (2), CBpCTaHU y TpH TpyIe
(WS 0, WS 1 u WS 2), cano 15 tpynosa y cBakoj rpynu. WS 0 cy unHmiIe rpyau 6e3 BUIJBUBUX
Oenux mpyra, WS 1 rpyau ca jacHO yowbHBUM INpyrama MamuM ox 1 mm, a WS 2 rpyam ca
n3paxkeHuM npyrama Behum on 1 mm Ha Behoj mospiman ¢unea. Ha omaOpanum TpymnoBuma
U3MEpeHH Cy Maca O4MIIheHor TpyIa, Maca Ipyau (ca KOXKOM M KOCTH), IPHHOC TPYyIH, Maca HOTY
U MPHHOC HOTY. 3a XMCTOJIOLIKY aHaIM3y Y30pKOBaH je €0 TKMBA Ca KPaHUjaJHOT Jesa JIEBOT
MOBPIIMHCKOT rpyaHor Mutimha (musculus pectoralis superficialis). Y3opuu cy dukcupanu y
10% mydepucanom dopmanuny, odpal)eHr cTaHIapIHOM XHCTOJIOIIKOM MPOILEAYPOM U 00jeHH
XEMAaTOKCHJIMH-€03MHOM W Manopu metozoMm. Ha mpemapatuma cy oapehuBanu nujamerap
MUIIMNHMX BllakaHa, KOe(HUIMjEHT BapHWjalMje IrjaMeTpa M yJeo Be3WBHOr TKuBa. [lomanm cy
crarucTiuky odpalenn jennodaxTopckom aHanu3zoM Baprujance (ANOVA), a 3HauajHOCT pazianka
yrBpheHa je TakujeBuM 1OCT XOK TecTOM mpu HEBOY p < 0,05.

Pe3yaTaTu u AucKycuja

Pesynratu ucnurruBama npukazanu cy y Tadenu 1. Ca nmopactom oreHe Oelie IpyraBoCTH pacie
Cy Maca TpyIla, Maca IpyJu U IPUHOC IPYAH, JOK Pa3iIMKe Y MacHd U MPUHOCY HOTY HHUCY Ouie
3HauajHe. O] XMCTOJIOIIKUX IIapaMeTapa, ca BULIOM OLieHOM Oene mpyraBocTy nosehasanu cy ce
KoeUIMjEHT BapHjalije qijaMeTpa MUITMhHUX BlIakaHa U yJIe0 BE3UBHOT TKHBA, JIOK THjaMeTap
BJaKaHa HUje II0Ka3a0 3Ha4yajHe pas3iuke usmely rpymna.

Ta6esa 1. KnaHnuHu ¥ XHCTOJIOIIKY ITApaMETPH MpeMa oreHama Oelie mpyraBoCTH

ITapameTtap WS 0 WS1 WS 2 P BpemHoOCT
Maca tpymna (g) 2,198 +291° | 2371+179® 2,412+ 150* | 0,009

Maca rpyau (g) 843 £120°" 923 + 84* 983+91°* <0,001
I[Tpunoc rpyau (%) 38,33+1,80° | 3893+231°% |40,70+238?% | 0,007

Maca Hory (g) 678 £ 94 708 + 64 714 £ 56 0,312
IIpunoc Hory (%) 30,92 £ 1,94 29,92 + 1,94 29,60 = 1,64 0,111
Jujamerap Bnakana (um) | 52,53 £4,10 53,33 £3,88 53,97 +£3,44 0,600

CV nmujamerpa (%) 0,17+0,03° 0,17+0,03° 0,19+0,03* 0,027

Vneo BesusHor TkuBa (%) | 19,27 £3.38° | 2336+4,71° |32,82+7,24% | <0,001
Tlonmanu cy npuka3zaHu Kao Cpe/itba BPEAHOCT + CTaHAap/aHa JAeBujanrja. Pasmmdnra ciioBa y HCTOM pey
03Ha4aBajy CTaTHCTHYKH 3HauajHe pasnuke uimel)y rpyna (Takuje moct xok tect, p < 0,05)

CV = koedunmjeHT Bapujauje

PesynraTtu oBOT HCTpakHMBarba MOKA3aJIH Cy Ja ¢y Opojiiepu ca Behum crereHoM Gerne mpyraBocTH
nmanu 1 Behy macy Tpyna, Behy macy rpyam, kao u Behu npunoc rpyau. OBakBH pe3ynTaTH y
CKJIagy Cy ca HaJla3uMa PaHUjUX UCTPAXKHMBamha, Y KOjEMa ce Oela MpyraBoCT J0BOJU Y Be3y ca
WHTEH3UBHUJUM pacTtoM Opojiepa u Behom passujenomurhy rpyane myckynarype (Alnahhas u cap.
2016; Kuttappan u cap., 2013a; Malila u cap., 2018). OBakBa MoBe3aHOCT BEpOBATHO MPOU3IA3H
U3 YM-EHHUIIE J]a Op3 pacT rpyAHor Muirha Huje npaheH jeJHako MHTEeH3UBHUM pa3BojeM KPBHUX
Cy/IOBa M TIOTIIOPHOT TKMBA, T€ CE CTBAPAjy YCIOBH 3a XUIIOKCH]Y U Jabe JIeTeHepaTHBHE TPOMEHE
KOj€ M JIOBOJIE JI0 TI0jaBe MPOMEHa KapaKTepUCTHYHMX 3a Oeny npyrasoct (Petracci u cap., 2019).
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HNako cy Maca HOT'Y M IPHHOC HOTY Takole Bapupanu uzmel)y rpyna, yrephene pasznuke Hucy ouse
CTAaTUCTHYKU 3HAuYajHe, IITO MOXKE YKa3MBaTH Ha pasziauuuTe o0pacie y IUHAMHUIU pa3Boja
MOjeIMHUX JIEJIOBA TPYIa y OJIHOCY Ha CTEIICH MUOTIATH]e.

Cpenma BpeAHOCT aujaMeTpa MUIIMhHUX BlakaHa HUje ce 3HA4YajHO pa3sIMKoBasia U3Mely rpymna.
MeljyTum, OHO 1ITO je OMII0 YOUJbHBO jecTe Beha XeTepOreHOCT BEIMUMHE BIaKaHa ca TOpacToOM
cTenieHa Oeyie TPyraBOCTH, 300T dera je KOoeUIIMjeHT BapHjalldje aujaMeTpa OWO 3HA4YajHO
pasmuunt m3mely rpyma. TakaB Hajla3 oroBapa paHUjuM OnmucHuMa Behe BaprjaOHMITHOCTH BIaKaHa
KoJ u3pakeHHjux obnmka Oene npyraoctu (Kuttappan u cap., 2013) u Moxe ce TOBECTH y Be3y
ca MHTCH3MBHU]UM NpoLIeCHMa JIereHepaldje U pereHepaluje MUIIHhHUX BllaKkaHa, KOju JOBOJC
JI0 U3paXKCHU]e HEeyjeJHaYeHOCTH BuxoBor mujamerpa (Petracci u cap., 2019). Jour uzpaxenuju
rokaszaresb OBUX CTPYKTYpPHHX MPOMEHa OMO je MopacT yjesia Be3WBHOT TKHBa ca nosehameMm
cTerneHa Oene npyraBocty. TakaB Hana3 noTBplyje Ja MaKpOCKOICKU BHIJbHUBE Oene Ipyre HUCY
caMo MOBPIIMHCKA MpoMeHa, Beh mocnenuia 1yospux MPOMEHa Y CTPYKTYpH TpyIHOT Mulinha,
npe cBera ¢pubpo3e u nosehama yKymnHe KOJIMYMHE BE3UBHOT TKHBa y HmeMy. Ha To ymyhyje u
Hana3z de Mello u cap. (2021), koju HaBOIE 11a cE ca MOPACTOM CTereHa Oesie mpyraBoctu moBehasa
KOJIMYMHA JIMIKAA ¥ KollareHa y rpynHoM Mumuhy. Ha Taj HaumH, MakpOCKOIICKH CTEIeH
U3PaKEHOCTH OeJie PYraBOCTH MOXE Ce IMOCMAaTpaTH M Kao OJpa3 MHTCH3UTETa XUCTOJOMIKUX
IpOMEHa y TPYAHOM MUKy .

3ak/pyuak

Behu cremen Oene mpyraBocTH je moBe3aH ca BehMM BpeAHOCTHMA IOjEJUHUX KIAaHHMYHHX
rnapamerapa ¥ M3paXCHHWjUM XHCTOJOIIKUM ITpoMeHama y rpynHoM mummhy. TakBu Hanasn
yKazyjy Ja MakpOCKOIICKM M3pa)keHa 0ea MpyraBocT MOXE MMaTH HIMPH MPAKTUYHM 3HA4Yaj, C
0031poM Ha BeH Moryhu olHOC ca CTPYKTYpPHHMM IIpOMEHaMa PEJICBAaHTHUM U 32 KBAJIUTET Meca.
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Summary

White striping (WS) is one of the most frequently described myopathies of the breast musculature
in modern broilers and is associated with impaired meat quality and reduced commercial value of
chicken breast meat. The aim of this study was to examine the association between white striping
score and selected carcass and histological parameters in broilers. At the slaughter line, 45
carcasses of male broilers from the same flock were selected and allocated into three groups
according to the degree of breast white striping (WS 0, WS 1, and WS 2), with 15 birds per group.
The following traits were analysed: carcass weight, breast weight and breast yield, leg weight and
leg yield, as well as muscle fibre diameter, coefficient of variation of fibre diameter, and
connective tissue content in musculus pectoralis superficialis. With increasing white striping
score, carcass weight, breast weight, and breast yield increased significantly, whereas no
statistically significant effect was found on leg weight and leg yield. Among the histological
parameters, increasing white striping score was accompanied by a significant increase in the
coefficient of variation of fibre diameter and in connective tissue content, with no significant
differences in mean fibre diameter. These findings indicate that a more pronounced degree of white
striping is associated with greater development of the breast portion of the carcass and with more
marked structural changes in the breast muscle.

Keywords: broilers, white striping, histological parameters, breast muscle.

Introduction

In modern broiler production, selection has long been directed towards increasing body weight
and enhancing muscle development, particularly of the breast, which represents the most
commercially valuable part of the carcass. As a consequence of such intensive selection pressure,
certain structural and functional disorders have emerged and are described in the literature as breast
muscle myopathies (Kuttappan et al., 2016). Among these, white striping (WS) is particularly
prominent and is characterised by white striations running parallel to the muscle fibres on the
surface of the breast muscle (Kuttappan et al., 2013Db).

This myopathy is associated with impaired meat quality and reduced commercial value of the
breast and, at the histological level, is manifested by degenerative changes in muscle fibres and an
increased proportion of connective tissue (Kuttappan et al., 2013b; Petracci et al., 2019). Previous
studies have most often linked white striping with intensive broiler growth and greater
development of the breast musculature (Alnahhas et al., 2016).
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Despite numerous studies, the relationship between the macroscopic assessment of white striping
and concurrent carcass and histological parameters remains important for a better understanding
of this condition. Therefore, the aim of this study was to examine the association between white
striping score and selected carcass and histological parameters in broilers.

Material and methods

At the slaughter line, 45 carcasses of male broilers from the same flock were selected and,
according to the macroscopic assessment of breast white striping described by Kuttappan et al. (2),
classified into three groups (WS 0, WS 1, and WS 2), with 15 carcasses in each group. WS 0
included breasts without visible white striations, WS 1 included breasts with clearly visible
striations less than 1 mm thick, and WS 2 included breasts with pronounced striations greater than
1 mm over a larger area of the fillet. On the selected carcasses, carcass weight, breast weight (with
skin and bone), breast yield, leg weight, and leg yield were measured. For histological analysis, a
tissue sample was collected from the cranial part of the left superficial pectoral muscle (musculus
pectoralis superficialis). Samples were fixed in 10% buffered formalin, processed by a standard
histological procedure, and stained with hematoxylin-eosin and Mallory’s method. Muscle fibre
diameter, coefficient of variation of fibre diameter, and connective tissue content were determined
on the histological sections. Data was analysed by one-way analysis of variance (ANOVA), and
significance of differences was determined using Tukey’s post hoc test at p < 0.05.

Results and discussion

The results are presented in Table 1. With increasing white striping score, carcass weight, breast
weight, and breast yield increased, whereas differences in leg weight and yield were not
statistically significant. Among the histological parameters, higher white striping scores were
associated with an increase in the coefficient of variation of muscle fibre diameter and in
connective tissue content, whereas mean fibre diameter did not differ significantly among the
groups.

Table 1. Carcass and histological parameters according to white striping scores

Parameter WS 0 WS1 WS 2 p-value
Carcass weight (g) 2,198+£291° | 2.371+179° 2,412+ 1502 0.009
Breast weight (g) 843 +120° 923 + 84* 983 +91 ¢ <0.001
Breast yield (%) 38.33+1.89° | 38.93+231" | 40.70+£2.38% 0.007
Leg weight (g) 678 £ 94 708 + 64 714 £56 0.312
Leg yield (%) 30.92 +£1.94 29.92+1.94 29.60 = 1.64 0.111
Fibre diameter (um) 52.53 +£4.10 53.33 +3.88 53.97+3.44 0.600
Diameter CV (%) 0.17+0.03° 0.17+0.03° 0.19+0.03° 0.027
Connective tissue content (%) | 19.27 +£3.38" | 23.36+4.71° | 32.82+7.24% | <0.001
Data are presented as mean =+ standard deviation. Different letters within the same row indicate
statistically significant differences among groups (Tukey’s post hoc test, p < 0.05).
CV = coefficient of variation.

The results of this study showed that broilers with a higher degree of white striping also had greater
carcass weight, greater breast weight, and higher breast yield. These findings are consistent with
previous reports in which white striping was associated with more intensive broiler growth and
greater development of the breast musculature (Alnahhas et al. 2016; Kuttappan et al., 2013a;
Malila et al., 2018). This relationship probably arises from the fact that rapid growth of the breast
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muscle is not accompanied by equally intensive development of blood vessels and supporting
tissue, thereby creating conditions for hypoxia and subsequent degenerative changes that
ultimately lead to lesions characteristic of white striping (Petracci et al., 2019). Although leg
weight and leg yield also varied among the groups, the observed differences were not statistically
significant, which may indicate different developmental patterns of individual carcass parts in
relation to the severity of the myopathy.

The mean muscle fibre diameter did not differ significantly among the groups. However, a greater
heterogeneity of fibre size was observed with increasing white striping severity, which explains
the significant differences in the coefficient of variation of fibre diameter among the groups. This
finding corresponds to previous descriptions of greater fibre variability in more pronounced forms
of white striping (Kuttappan et al., 2013) and may be related to more intensive processes of muscle
fibre degeneration and regeneration, resulting in a more pronounced non-uniformity of fibre
diameter (Petracci et al., 2019). An even clearer indicator of these structural alterations was the
increase in connective tissue content with increasing white striping severity. This finding confirms
that macroscopically visible white striations are not merely a superficial change, but rather a
consequence of deeper alterations in breast muscle structure, primarily fibrosis and an increase in
the total amount of connective tissue within the muscle. This is also supported by the findings of
Mello et al. (7), who reported that the amounts of lipids and collagen in the breast muscle increase
with increasing white striping severity. Thus, the macroscopic degree of white striping expression
may also be regarded as a reflection of the intensity of histological changes in the breast muscle.

Conclusion

A higher degree of white striping is associated with higher values of certain carcass parameters
and with more pronounced histological changes in the breast muscle. These findings indicate that
macroscopically expressed white striping may have broader practical significance, given its
possible relationship with structural changes that are also relevant to meat quality.
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Cakerak

MukpoOunoioiKka UCIPABHOCT XpaHe 3a JKUBOTUILE jellaH je OJi OCHOBHHX IPEIyCcioBa 3a
MIPOU3BO/IbY KBAIUTETHE U Oe30jeHe XpaHe 3a kuBotutbe. Y 2025. rogunu ox 403 ananusupana
y3opka, 45 wmmm 11,16% Huje 3agoBosbaBano onpende [IpaBuwiHMKa O MHUKPOOHOJIOMIKAM
KpUTEepHjyMUMa y XpaHu 3a xuBoTHme (CiyxOenu rnacuuk bocuHe u Xeprerosune 67/12).
HajBumie HeanexBaTHHX y3opaka Owmiio je 30or moehaHor ykymHOr Opoja MHUKpOOpraHuzama
(33,33%) u kBacama u wwjecHn (23,70%). Y mno HealeKBaTHHX y30paka 300T MPUCYTBA ITATOTCHA
n3Hocuo je 2,74% m oxHOCH ce Ha KiocTpuanje. 306or Henpuiiarohenoctu IIpaBuiHKa HOBUM
Hay4YHUM Ca3HambHMa y 0BOj 00JIacTH, HIje Moryhe HarpaBuTH nopeheme pesynrara HCIIUTHBAKBA
ca pesyJITaTuMa JIpJKaBa y OKpYXKely HIIH ca JpkaBama wiaHunama Esporicke YHuje.

Kiby4yHe pujeun: xpana 3a )KUBOTHIbE, IPABIIHUK, YKyIIaH Op0j MHKPOOpraHu3ama, HaTOreHH.

I'maBHHM TekeT

KBanuteTHa XpaHa 3a >KHBOTHC, TOPEA TPABUIHOT XEMHJjCKOT cacTaBa, Mopa OUTH |
MHUKPOOHOJIOMIKK UCIIpaBHa. XpaHa 3a XHUBOTHHE, TIOPEl MUKPOOPraHu3aMa KOjU ce KOpHUCTE y
NMPOM3BOJAKBM  XpaHEe 3a JKUBOTHEE (CampoUTCKH MHKPOOPTaHM3MH), MOXe Jna Oyne
KOHTAMHHHpaHa MaTOTCHHM MHKPOOPraHU3MAMa. MUKPOOHOJIOMIKK HEHCIpaBHa XpaHa
YIJIaBHOM je TI0CJbEANIa HeOAroBapajyhux yciioBa OKOJIMHE KOJU TIOTOYjy pa3Bojy OakTepuja u
wnjecHu. J{o KoHTaMUHAIU]e XpaHe MoXke Iohu y cBUM (azama MpOU3BO/HE, CKIAAUIITCHA 1
JUCcTpuOynyje, Kao M HENpPaBUIHHM IOCTYHNAameM TOKOM Xpamema XUBOTHHa. [IpucycTBo
[IATOFeHUX MUKPOOPraHU3aMa y XpaHH 3a JKUBOTHIE MOXKE Y3POKOBATH 000JbEHa JKUBOTHIHA,
CMameHY MPOM3BOJHOCT, ald HCTO TaKo MOTy 1a Oyay MPEHOCHOIM Y3pOUHHMKAa Ha Jpyre
KHUBOTHIbC WK Jby ie. KoH3yMmaluja mpou3Bo/ia mopHjekIoM O] TAKBUX KUBOTHEA MOXKE JIOBECTH
J10 000JbCHHa JBYIU U MINPEHHa 0OJIECTH, TE MPEHOCA MATOTeHa Y MTPOM3BO/IC aHMMAITHOT TIOPHjeKIIa
(Hafez, 2004). Jenan on Haj60sbMX MpUMjepa KaKO KOHTAMHUHAIH]a XpaHEe 3a KUBOTHEHE MOXKE J1a
yTHYe Ha 3/IpaBJbe JbYAM je KoHTamuHanumja mmmjecanMma (Dojéinovi¢ u cap., 2020). Ilojenune
BpCTE TUIMjeCHH CHHTEeTUINY aduarokcuH b1, a kao mocsbeanily KOH3yMalrje TaKBe XpaHe HMaMo
nojaBy agnarocuna M1 y mumjeky (Dojcinovi¢ u cap., 2017). ['1aBHU naTOreHH Y3pOYHHIU Cy
CaJIMOHENa, KIIoCTpHuje, cTaoIOKOKe, JTUCTEPUja U Pa3INYUTEe BPCTE ILTHjECHU. 3a/I0BOJhaBAE
crenu(pUYHUX NpexpaMOeHuX MoTpeda pazIMYUTHX KUBOTHICKUX BpcTa rnosehaBa CI0KEHOCT
MPOM3BO/IHEC XPaHE 3a KUBOTHIbE. TO MocTaje 101aTHO KOMITTMKOBAHO Kajia ce 100 )KUBOTHIA U
moTpede 3a XpamUBUM MaTepHjaMa, IMOBE3aHe ca CHCHU(PUYHAM (a3zama pacta, y3my y o03up
(dopmyrnanujy xpaHe.
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Y BocHu 1 XepleroBUHA MUKPOOHOJIOMIKA KPUTEPHJYMH Y XPaHH 32 JKUBOTUHE PETYIHCAHU CY
[IpaBUIHUKOM O MHKPOOHOJIOIIKUM KpUTEpUjyMHUMa y XpaHu 3a xuBoTHme ([Ipomuc, 2012).
[Ipema oBom [IpaBuiHKKY, XpaHa 3a JKUBOTHILE TIOIMj€JbEHA je Y IET KaTeropuja: KpMUBa OUIBHOT
MOpHjeKIIa, KpMHUBA aHUMAJIHOT NTOPHjeKIa, KpMHE CMjelIe 3a Milajie dKUBOTUIbE, KPMHE CMjelIe 3a
oJipaciie >KUBOTHIE U IeJeTHpaHa XpaHa. MUKpOOHOIOMIKY KpUTepHjyMu 00yXBaTajy npeTpare
Ha yKymaH Opoj MHKpoopraHus3ama, Opoj KBacala M IUIMjeCHH, Ka0 UM MAaTOTCHE CaIMOHENY,
CTa(UIIOKOK, KIIOCTPHUJIUjE, TE OCTANIE MTaTOreHE MUKPOOPTaHU3MH.

[Tpema momarmmMa noctymHUM AreHuuju 3a 6e30jenqHoct xpane bocHe u Xepuerosune, y bocHu u
Xepuerounn y 2025. roamnu aHammsupana cy 403 y3opka xpaHe 3a skuBotume. On
aHaiM3upaHor 6poja 45 ysopaka (11,16%) Huje 3anoBosbaBano oapenode [Ipasminuka ([Ipomuc,
2012). Hajsehu Opoj y3opaxa (33,33%) HHje 3am0BOJbaBa0 KPUTEPHjyM YKYHMHOT Opoja
MHUKpOOpraHuzaMa, 3aTUM Opoj kBacaua u mmjecHu (23,70%) u xnocrpuauje (2,74%).
CanMoHene U CTahUIOKOKE HUCY M30JI0BaHE Yy aHAIW3UpaHuM y3opriuma. KpMmHe cmjemie 3a
ozlpacie JKUBOTHIE y 55,56% ciyuajeBa HHCY 3a70BOJbaBaje 300r nosehaHor yKymHOr Opoja
MHUKpPOOpTaHHW3aMa M KBacalla " IUTHjecHH, a 22,22% aHalu3upaHux y30paka HUje 3aJ0BOJHABAJIO
300T TpHCycTBa KIOCTpUAMja. 300r MmoBehaHOT YKyMHOT Opoja MuKpoopraHuzama, 35,42%
y3popaka KpMHBa OHJFHOT MOpHjeKIa HHje 3aJ0BOJhABANIO. Y WCTOj KATErOPHjU XpaHe
3abuspexxero je 31,90% ueonrosapajyhux yzopaka 30or nosehanor 6poja KBacana U IUIHjECHH,
Kao u 6,67% y3opaxa 300r npucycTBa Knoctpuarja. Kpmae cmjere 3a miiazie )xuBotume y 28,57%
cilydajeBa HUCY 3aJ10BOJbaBajie 300r moBehaHor ykymHor Opoja MUKpoOopraHu3aMa M KBacara u
jecHu. Goli¢ u cap. (2024) 0 MUKPOOHOJIONIKO] UCIIPABHOCTH XpaHe 3a KHUBOTHIE 32 2022.
TOJMHY W3BjElITaBajy O CIHYHUM pe3yjiTaThMa, I[OrOTOBO y BE3W YKYIMHOT Opoja
Mukpoopranuzama ox 30,03% u HemTo BeheM IPOICHTY y30paka KOjH HHUCY OJroBapaiii 300T
moBehaHor Opoja kBacarma u wiwjecan (36,74%), kao u 0,35% y3opaka Ha MPUCYCTBO CaIMOHETIE,
0,42% cradpunokoka kao u 0,48% He3amoBosbaBajyhux y3opaka 300r nprcycTsa kioctpuamja. o
CIIMYHMX pe3yJTaTa HCIUTHBAMKa MATOTeHa y TPOroAnIImheM uenntusamwy (2017-2019) nommm cy
Goli¢ u cap. (2020). MelhyTum, y HaBeIGHOM MEPUOJLY CPE/Hba BPUjEIHOCT HE3a0B0JbaBajyhux
y30paka Ha IIPUCYCTBO YKYITHOT Opoja MUKpoopraHusama ouia je Mama (18,86%), kao u cpeama
BPHjEAHOCT HEe3a10BOJbaBajyhux y3opaka Ha kBacie U mmjecHu (16,95%).

CanmMoHerna je maToreH KOju u3a3uBa HajBehy 3a0pHHYTOCT Y BE3W XpaHe 3a )KUBOTHELE 300T HeHe
CIIOCOOHOCTH J1a 3apa3e KHUBOTUEHE 32 TIPOU3BO/IIbY XPaHE U TUME MPE/CTaBIbajy MOTCHIIN]jATHH
pHU3HK 0] OOJIECTH KOje ce MIPEHOCEe XpaHOM Kol Jbynu. be3 003upa mTo W3BjEIITaju MOKa3yjy Aa
je 6poj Heyckial)eHnX y30paka Ha MPUCYCTBO CAIMOHEJE Y 1Ay, OBaj ITATOTEH OCTaje HajBAKHU]H
y IIPOILjeHH MHUKPOOHOIIOIIKE HCIIPABHOCTH XpaHe 3a xuBoTuibe (EFSA, 2006). Ocrane narorene
OakTepuje peleBaHTHE 3a 3JIPaBJbe KUBOTHILA M JbYJIU, a TJje XpaHa 3a KUBOTUEE MOXKE OUTH
BEKTOP 3a IIUPEHE aTOreHa, OrpaHYeHe Cy Ha HEKOJIMKO JIpyTUX BpcTa Listeria monocytogenes,
Escherichia coli O157:H7 u Clostridium spp. (EFSA, 2008).

MHUKpOOHOIIOIIKA KPUTEPHjYMH 33 XPaHy 3a KUBOTHH-C HUCY XapMOHH30BaHH 3a CBE WIAHHIIE
EBporicke YHuje, Beh cBaka uiaHnIla OBO MUTAKkE pjeliaBa Kpo3 HalmoHainHe npornuce. Y bocHn
1 XepIerOBUHU OBO MUTAKE pUjelieHO je [IpaBUITHUKOM 0 MUKPOOHOJIONIKMM KPUTEPHjyMUMA 32
xpany 3a xxnBotuise (IIponmc, 2012). MehyTnm, TEXHOJIOMIKN HAPEAAK y TPOU3BOIIHH XpaHe 3a
JKUBOTHIHE U IPOMjEHE Y HAUUHY U IIPUCTYITY UCXpaHe JoMahiX )KHBOTHEbA JIOBEJH Cy J0 TOTA J1a
KaTeropucame XpaHe 1o oBoM [IpaBMITHUKY HUje BHUILE aJeKBaTHO. MHOTO BpCTa U KaTeropuja
XpaHe Koje Cce JaHac Hajla3e Ha TPXKHUINTY (HIp. MPEeMHUKCH, BUTAMHHCKO-MHHEpAIHE cMjece,
MPeOHOTHIIN, TPOOUOTHUIIM U CJI.) U KOPUCTE CE Y CBAKOIHEBHO] UCXPAHU )KUBOTHIA, HE MOTY Ce
CBpPCTaTH y Kateropuje koje cy nedunucane [Ipasunnukom. HemoryhHocT cBpcraBama XpaHe 3a
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JKUBOTHIbE Y aJICKBATHE KaTEropHje MOXKe Ja Y3pOKyje U MOTperrHo oapehene MUKpoOnosomke
KpUTEpHjyMe, IITO Y MpeACTaB/ba BEIUKU Npo0iieM, Kako 3a MpousBohaue XpaHe, TaKo U 3a
dapmepe. TTopen MUKpOOHOJIOIIKKX TapamMeTapa Koju Ou ce BUIIE OJIHOCUIIM Ha KBAIUTET XpaHe
3a )KMBOTHUI-E, BPJIO Majlo Ce aHAJM3Mpa MPHUCYCTBO OCTAIMX MAaTOreHa KOjU HUCY HABEICHU Y
ITpaBunnuky. CBe oBO ykasdyje ga O0um moctojehu IlpaBumHuk Tpebao OUTH IPOMHUjEHEH U
yHanpujeheH mapameTprMa u KaTeroprjama XpaHe, yBakaBajylin TEXHOJIOIIKA HANpeIaK 1 HOBE
Ha4YMHE UCXPAHE )KUBOTUHA.

3akibyuak

[lperizenomM IOOCTYHHHMX paJoBa M pe3ylTaTa HMCHHTHBAKkA XpaHE 3a JKUBOTHEE MOXKE CeE
MIPUMJETHUTH J1a ce HajBehu Opoj HealeKBaTHUX y30paka OJJHOCH Ha y30pKe ca roBehanum opojem
OaxTepHja, Kao 1 Ha y30pke ca noBehannm OpojeM kBacaia u mrjecHu. Takohe, Opoj y3opaka u3
KOJUX Cy N30JI0BaHH IATOICHH, IPBCHCTBEHO CAJIMOHEIIA, j¢ Y ONaJamy, LITO CE MOXKE JOBECTU Y
Be3y ca MojayaHuM U PEJAOBHHUM MjepaMa KOHTPOJIE MTETOYrnHA. 300 TEXHOOIIKOT HAMPETKa y
MPUTIPEMH XPaHe 32 )KUBOTHILE, U3]MjeHa y HAUMHY UCXPaHe, HOBUX HAYYHUX Ca3HAHKA HEOMXOTHO
6m Omito ypagutn n3MjeHy Baxeher [IpaBmiHnka o MUKpOOHOJIOIIKAM KPUTEPHjyMHUMa XpaHe 3a
xuBoTHbE (City:xOeHu riaacHuK bocHe n Xepuerosune 67/12).
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Summary

Microbiological integrity of feed is one of the basic prerequisites to produce quality and safe food.
In 2025, out of 403 analyzed samples, 45 or 11.16% did not meet the provisions of the Rulebook
on microbiological criteria for feed (Official Gazette of Bosnia and Herzegovina No. 67/12). The
most inadequate samples were due to an increased number of total bacteria (33.33%) and yeasts
and molds (23.70%). Proportion of inadequate samples due to the presence of pathogens was
2.74% and refers to clostridia. Due to the failure to adapt the Regulation to new scientific
knowledge in this area, it is not possible to compare the test results with the results of neighboring
countries or with the European Union member states.

Keywords: feed, regulation, total number of microorganisms, pathogens.

Main text

In addition to the correct chemical composition, quality feed must also be microbiologically
correct. Feed, in addition to microorganisms used in the production of feed, may be contaminated
with pathogenic microorganisms, saprophytic microorganisms. Microbiologically defective food
is mainly the result of inappropriate environmental conditions that favor the development of
bacteria and mold. Food contamination can occur at all stages of production, storage, distribution,
as well as improper handling during animal feeding. The presence of pathogenic microorganisms
in feed can cause animal diseases, reduced productivity, but they can also be carriers of pathogens
to other animals or humans. Consumption of products originating from such animals can lead to
disease, the spread of disease, and the transfer of pathogens to products of animal origin (Hafez,
2004). One of the best examples of how contamination of feed can affect human health is
contamination with molds (Doj¢inovi¢ et al., 2020). Certain types of molds synthesize aflatoxin
B1, and as a result of consuming such food, we have the appearance of aflatoxin M1 in milk
(Dojcinovi¢ et al., 2017). The main pathogens are salmonella, clostridia, staphylococci, listeria
and various types of molds. Meeting the specific nutritional needs of different animal species
increases the complexity of feed production. This becomes even more complicated when the age
of the animals and the nutrient needs associated with specific growth stages are taken into account
in the feed formulation.

In Bosnia and Herzegovina, microbiological criteria in feed are regulated by the Rulebook on
Microbiological criteria in feed (Regulation, 2012). According to this Regulation (2012), feed is
divided into five categories: feed of plant origin, feed of animal origin, feed mixtures for young
animals, feed mixtures for adult animals and pelleted feed. Microbiological criteria include tests
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for total number of microorganisms, yeast and mold counts, as well as pathogens salmonella,
staphylococcus, clostridia and other pathogenic microorganisms.

According to data available to the Food Safety Agency of Bosnia and Herzegovina, 403 feed
samples were analyzed in Bosnia and Herzegovina in 2025. Of the analyzed number, 45 samples
(11.16%) did not meet the provisions of the Regulation (2012). The largest number of samples
(33.33%) did not meet the criterion of the total number of bacteria, followed by the number of
yeasts and molds 23.70% and clostridia 2.74%. Salmonella and Staphylococci were not isolated in
the analyzed samples. Feed mixtures for adult animals in 55.56% of cases did not meet the criterion
due to an increased total number of microorganisms and yeasts and molds, and 22.22% of the
analyzed samples did not meet due to the presence of Clostridia. Due to an increased total number
of microorganisms, 35.42% of samples of plant-based feed did not comply. In the same food
category, 31.90% of non-compliant samples were recorded due to an increased number of yeasts
and molds, as well as 6.67% of non-compliant samples due to the presence of Clostridia. Feed
mixtures for young animals in 28.57% of cases did not comply due to an increased total number
of microorganisms and yeasts and molds. Goli¢ et al. (2024) on the microbiological safety of feed
for 2022 report similar results, especially regarding the total number of microorganisms of 30.03%
and a slightly higher percentage of samples that did not comply due to an increased number of
yeasts and molds (36.74%), as well as 0.35% of samples for the presence of Salmonella, 0.42% of
Staphylococci and 0.48% of unsatisfactory samples due to the presence of Clostridia. Similar
results were obtained for pathogen testing in a three-year study (2017-2019) by Goli¢ et al. (2020).
However, in the mentioned period the mean value of unsatisfactory samples for the presence of
total number of microorganisms was lower (18.86%), as was the mean value of unsatisfactory
samples for yeasts and molds (16.95%).

Salmonella is the pathogen of greatest concern in feed due to its ability to infect food-producing
animals and thus pose a potential risk of foodborne illness to humans. Although reports show that
the number of non-compliant samples for the presence of Sa/monella is decreasing, this pathogen
remains the most important in assessing the microbiological safety of feed (EFSA, 2006). Other
pathogenic bacteria relevant to animal and human health, where feed can be a vector for the spread
of pathogens, are limited to a few other species of Listeria monocytogenes, Escherichia coli
O157:H7 and Clostridium spp. (EFSA, 2008).

Microbiological criteria for feed are not harmonised for all Member States of European Union, but
each Member State resolves this issue through national regulations. In Bosnia and Herzegovina,
this issue is resolved by the Rulebook on microbiological criteria for feed (Regulation, 2012).
However, technological progress in feed production and changes in the method and approach to
feeding domestic animals have led to the fact that the categorization of food according to this
Regulation is no longer adequate. Many types and categories of feed are currently on the market
(e.g. premixes, vitamin-mineral mixtures, prebiotics, probiotics, etc.) and used in daily animal
nutrition cannot be classified into the categories defined by the Regulation (2012). The inability to
classify feed into adequate categories can also cause incorrectly determined microbiological
criteria, which is a major problem for both food producers and farmers. In addition to
microbiological parameters that would be more related to the quality of feed, very little analysis is
carried out for the presence of other pathogens that are not listed in the Regulation. All this
indicates that the existing Regulation should be changed and improved with parameters and food
categories, taking into account technological progress and new ways of feeding animals.
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Conclusions

A review of available works and results of feed testing shows that the largest number of inadequate
samples refers to samples with an increased number of bacteria, as well as samples with an
increased number of yeasts and molds. Also, the number of samples from which pathogens,
primarily salmonella, were isolated is decreasing, which can be attributed to increased and regular
pest control measures. Due to technological progress in the preparation of feed, changes in
nutrition, and new scientific knowledge, it would be necessary to amend the current Regulation on
Microbiological Criteria for Feed (Official Gazette of Bosnia and Herzegovina 67/12).
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Sazetak

Bol predstavlja znacajan klinicki i znanstveni izazov u veterinarskoj medicini, pri ¢emu se posebna
paznja usmjerava na ocuvanje dobrobiti zivotinja i unaprjedenje kvalitete zivota. Neuropatska bol,
uzrokovana oste¢enjem srediSnjeg i/ili perifernog zivcanog sustava, kompleksan je fenomen cije
je razumijevanje kod Zivotinja ograni¢eno zbog nemogucnosti subjektivne procjene boli. Cilj ovog
rada je objediniti dostupne spoznaje o neuropatskoj boli s naglaskom na definiciju, klasifikaciju,
patofiziologiju, dijagnostiku i terapiju. Razumijevanje mehanizama nastanka i klinickih
manifestacija neuropatske boli kljuéno je za pravilnu dijagnozu i primjenu multimodalnog
terapijskog pristupa u veterinarskoj medicini.

Kljucéne rijeci: neuropatska bol, veterinarska medicina, dijagnostika, patofiziologija, terapija.

Glavni tekst

Prema definiciji, bol se opisuje kao neugodno osjetilno i emocionalno iskustvo koje je povezano
sa stvarnim ili potencijalnim oSteenjem tkiva, odnosno, moze se opisati u kontekstu takvog
oste¢enja. Bol se moze klasificirati prema razliCitim kriterijima: prema trajanju na akutnu i
kroni¢nu, prema mehanizmu nastanka na organsku i psihogenu, prema uzroku na nociceptivnu i
neuropatsku, prema mjestu nastanka na visceralnu i parijetalnu, te prema opéem uzroku na benignu
i malignu bol (Smolec i sur., 2021).

Neuropatska bol nastaje kao posljedica osSteCenja somatosenzornog sustava i rezultat je
abnormalne aktivnosti neurona, te se Cesto javlja kao popratna pojava bolesti sredisnjeg i
perifernog ziv€anog sustava, kao i u kombinaciji s nociceptivnom boli (Jensen i sur., 2011;
Torrance i sur., 2006). Moze nastati i bez perifernog podrazaja, a opisuje se kao peCenje, Zarenje
ili probadajuc¢a bol, te se moze pojaviti spontano ili biti evocirana dodirom ili temperaturom
(Barada, 2014). Neuropatska bol razlikuje se od boli uzrokovane upalnim procesima, te od
nociceptivne boli koja nastaje kao posljedica ostecenja tkiva (Faraguna i sur., 2023).
Neuropatska bol klasificira se kao periferna ili centralna (Torrance i sur., 2006). Prema mehanizmu
nastanka razlikuju se razli¢iti oblici, dok promatrajuci klinicka stanja, neuropatsku bol mozemo
kategorizirati na razini anatomije (periferna i centralna) i etiologije (degenerativna, traumatska,
infekciozna, metabolicka, toksi¢na) (Gilron i sur., 2013).

Patofiziologija neuropatske boli ukljucuje promjene na perifernoj i srediSnjoj razini zivéanog
sustava. Na mjestu lezije dolazi do upalnog odgovora i lu¢enja medijatora koji snizavaju prag
podrazaja nociceptora, $to dovodi do periferne senzitizacije i pojave hiperalgezije i alodinije.
Centralna senzitizacija nastaje zbog promjena u dorzalnom rogu kraljezni¢ne mozdine i ukljucuje
pojacanu aktivnost N-metil-D-aspartatnog (NMDA) receptora, te smanjenu inhibiciju, §to
omogucuje percepciju neskodljivih podrazaja kao bolnih (Baron i sur., 2010).
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Procjena boli kod zivotinja temelji se na promatranju ponasanja i koriStenju skala procjene boli.
Kvantitativno senzorno testiranje (QST) moZe pomoéi u procjeni neuropatske boli, iako na
rezultate mogu utjecati subjektivni ¢imbenici i uvjeti izvodenja (Backonja i Galer, 1998; Coleman
isur., 2014).

Klini¢ki znakovi neuropatske boli ukljucuju spontanu bol, alodiniju i hiperalgeziju (Bennett,
2001), a dugotrajna bol povezana je s poremecajem sna, tjeskobom i smanjenom kvalitetom zivota
(Barada, 2014; Faraguna i sur., 2023).

Dijagnostika neuropatske boli temelji se na anamnezi, klinickom pregledu i dodatnim testovima.
Neurofizioloski testovi, biopsija koze i druge metode omogucuju procjenu zivcanih vlakana,
osobito malih vlakana (Devigili i sur., 2008; Lauria i sur., 2010; Malik, 2014). Klini¢ka procjena
usmjerena je na iskljucivanje drugih potencijalno reverzibilnih uzroka boli, ¢ime se olakSava
postavljanje dijagnoze neuropatske boli (Backonja i Galer, 1998).

Terapija neuropatske boli temelji se na multimodalnom pristupu. Upravljanje neuropatskom boli
u veterinarskoj medicini temelji se na primjeni farmakoloske terapije potkrijepljene znanstvenim
dokazima, koja se smatra osnovnim pristupom lijeenju. Uz to, koriste se i nefarmakoloske metode
kao potporna terapija. Farmakolosko lijecenje ukljucuje primjenu opioida, blokatora natrijskih
kanala (lidokain, meksiletin), nesteroidnih protuupalnih lijekova, antagonista NMDA receptora
(ketamin), antikonvulziva (gabapentin), antidepresiva (amitriptilin), te sve ¢eSc¢e kanabinoida. Kao
dodatne, potporne metode, primjenjuju se akupunktura, medicinska masaza, toplo-hladna ,,Sok"
terapija, terapija udarnim valom, te prilagodena prehrana uz primjenu dodataka prehrani (Finnerup
i sur., 2015; Mathews, 2014). U refraktornim slucajevima koriste se invazivne metode lijeCenja
(Hansson i sur., 2009).

Zakljucak

Neuropatska bol predstavlja kompleksan klinicki problem u veterinarskoj medicini, koji zahtijeva
preciznu dijagnozu i individualizirani terapijski pristup. Razli¢ita klinicka stanja mogu uzrokovati
neuropatsku bol, koja se u osnovi razlikuje od nociceptivne boli povezane s upalnim procesima ili
oste¢enjem tkiva. Stoga je pri lijeCenju kljucno utvrditi etiologiju bolesti, kako bi se postavila
ispravna dijagnoza 1 primijenila odgovaraju¢a terapija. Razumijevanje patofizioloskih
mehanizama 1 klinickih obiljezja, omogucuje ucinkovitije upravljanje boli, dok se suvremeni
pristup temelji na multimodalnoj terapiji. Daljnja istrazivanja i napredak u medicini omogucuju
prosirenje spoznaja i razvoj novih terapijskih strategija, Sto doprinosi poboljsanju kvalitete Zivota
veterinarskih pacijenata, u cilju poboljSanja dobrobiti zivotinja i ishoda lijecenja.
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Summary

Pain represents a significant clinical and scientific challenge in veterinary medicine, with
increasing emphasis placed on the preservation of animal welfare and the improvement of quality
of life. Neuropathic pain, caused by damage to the central and/or peripheral nervous system, is a
complex phenomenon whose understanding in animals remains limited due to the inability to rely
on subjective pain assessment. The aim of this paper is to summarize current knowledge on
neuropathic pain, with particular emphasis on its definition, classification, pathophysiology,
diagnosis, and treatment. Understanding the underlying mechanisms and clinical manifestations
of neuropathic pain is essential for accurate diagnosis and the implementation of a multimodal
therapeutic approach in veterinary medicine.

Keywords: neuropathic pain, veterinary medicine, diagnosis, pathophysiology, therapy.

Main text

Pain is defined as an unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in relation to such damage. It can be classified according to
various criteria, including duration (acute and chronic), mechanism (organic and psychogenic),
cause (nociceptive and neuropathic), site of origin (visceral and parietal), and general etiology
(benign and malignant) (Smolec et al., 2021).

Neuropathic pain arises as a consequence of damage to the somatosensory system and results from
abnormal neuronal activity. It frequently occurs as a comorbid condition in diseases affecting the
central and peripheral nervous systems and may coexist with nociceptive pain (Jensen et al., 2011;
Torrance et al., 2006). It may develop in the absence of peripheral stimuli and is typically described
as burning, tingling, or stabbing pain, occurring either spontaneously or being evoked by
mechanical or thermal stimuli (Barada, 2014). Neuropathic pain differs from pain associated with
inflammatory processes and from nociceptive pain resulting from tissue damage (Faraguna et al.,
2023).

Neuropathic pain is classified as peripheral or central (Torrance et al., 2006). Based on clinical
presentation, it can also be categorized according to anatomical and etiological factors, including
degenerative, traumatic, infectious, metabolic, and toxic causes (Gilron et al., 2013).

The pathophysiology of neuropathic pain involves complex changes at both peripheral and central
levels of the nervous system. At the site of injury, inflammatory processes lead to the release of
mediators that lower the activation threshold of nociceptors, resulting in peripheral sensitization
and the development of hyperalgesia and allodynia. Central sensitization occurs due to changes in
the dorsal horn of the spinal cord and is characterized by increased N-methyl-D-aspartate (NMDA)
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receptor activity and reduced inhibitory mechanisms, enabling normally non-painful stimuli to be
perceived as painful (Baron et al., 2010).

Pain assessment in animals is based on behavioral observation and the use of validated pain scoring
systems. Quantitative sensory testing (QST) may assist in the evaluation of neuropathic pain,
although results can be influenced by subjective factors and testing conditions (Backonja and
Galer, 1998; Coleman et al., 2014).

Clinical signs of neuropathic pain include spontaneous pain, allodynia, and hyperalgesia (Bennett,
2001), while chronic pain is associated with sleep disturbances, anxiety, and decreased quality of
life (Barada, 2014; Faraguna et al., 2023).

The diagnosis of neuropathic pain is based on medical history, clinical examination, and additional
diagnostic procedures. Neurophysiological testing, skin biopsy, and other methods enable the
assessment of nerve fibers, particularly small fibers (Devigili et al., 2008; Lauria et al., 2010;
Malik, 2014). Clinical evaluation should focus on excluding other potentially reversible causes of
pain, thereby facilitating accurate diagnosis (Backonja and Galer, 1998).

Management of neuropathic pain is based on a multimodal approach. In veterinary medicine,
treatment relies primarily on pharmacological therapy supported by scientific evidence, which is
considered the cornerstone of management. In addition, non-pharmacological methods are used as
supportive therapy. Pharmacological treatment includes the use of opioids, sodium channel
blockers (lidocaine, mexiletine), non-steroidal anti-inflammatory drugs, NMDA receptor
antagonists (ketamine), anticonvulsants (gabapentin), antidepressants (amitriptyline), and
increasingly cannabinoids. Supportive therapies include acupuncture, medical massage, thermal
therapies (heat and cold), shock wave therapy, and dietary modification with the use of nutritional
supplements (Mathews, 2014). In refractory cases, invasive treatment methods may be considered
(Hansson et al., 2009).

Conclusion

Neuropathic pain represents a complex clinical challenge in veterinary medicine, requiring precise
diagnosis and an individualized therapeutic approach. Various clinical conditions may lead to the
development of neuropathic pain, which fundamentally differs from nociceptive pain associated
with inflammation or tissue damage. Therefore, identifying the underlying etiology is essential for
establishing an accurate diagnosis and implementing appropriate treatment. A thorough
understanding of the pathophysiological mechanisms and clinical manifestations enables more
effective pain management, while contemporary approaches are based on multimodal therapy.
Ongoing research and advances in medicine contribute to expanding current knowledge and
developing new therapeutic strategies, ultimately improving the quality of life and welfare of
veterinary patients and treatment outcomes.
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