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I'maBHH ¥ OATOBOPHU YPEIHUK:
Hparan Kaexeruh

FOREWORD

The Proceedings contain papers presented at the International Scientific Meeting 30th Annual
Counselling of Doctors of Veterinary Medicine of the Republic of Srpska (Bosnia and Herzegovina).

The proceedings contain 104 papers sorted into 11 thematic sections:

I. Infectious diseases of ruminants and swine

I1. Food safety

I11. Current infectious diseases

IV. Contaminants and residues of veterinary drugs

V. Parasitic diseases of animals

VI. Microbiological criteria in food

VII. Antimicrobial resistance and the ,,One Health “ concept

VIII. Clinical pathology and therapy of animals — a small practice

IX. Infectious diseases of birds, dogs, bees and fish

X. Animal reproduction — a large practice

XI. Health care of farm animals — a large practice.

The papers were published by authors from 11 countries (Bosnia and Herzegovina, Serbia,
Montenegro, North Macedonia, Slovenia, Croatia, Russia, China, United Kingdom, Norway, Austria).
Taking into account all papers, the total number of authors is 542, or 5.21 per paper. Looking at them
individually, the total number of authors is 290 (Boshia and Herzegovina 91, foreign authors 199).

Editor-in-Chief:

Dragan Knezevié
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Caxkerak

MuHHCTapCTBO MOJBIIOPUBpPENE, LIymMapcTBa M Bojpomnpuspene PenyOmuke Cpricke, pecop 3a
BETEpUHAPCTBO, HA OCHOBY TOJaTaka IOoOWjeHHX O] CTpaHe BETEPUHAPCKHUX OpraHM3allyja,
BETEpUHAPCKE MHCIEKIMj€ M BETEPUHAPCKUX CHELMJaTMCTHYKMX YCTaHOBA, PEJAOBHO MpaTH
MI0jaBy U KpeTame 3apa3Hux 0oJecTH KUBOTHHA. [loceOHa maxma ce mokiama 6oecTuma Koje
MMajy MHTEH3UTET Op30r MIMpea, 300H03aMa 1 0oJiecTuMa KOoje HEraTUBHO YyTUUYY Ha €KOHOMU]JY
3emibe. Jla Om ce Morie mpemy3uMaTH MoTpeOHE Mjepe, IOHECeHO je HH3 MpOmHca KOjH
omoryhaBajy JieraJiHO, KBaJUTETHO U OJlaroBpeMeHO cHpoBoljeme oarosapajyhux wjepa.
Onpehene 3apa3He 0OJECTH KUBOTHIHA TI0jaBJbYjy C€ HA HAIIEM IPOCTOPY y BeheM miim MameM
00MMYy TOKOM I1Hjejie TOIMHE, HEKE CIIOPaMyHO, a HEKE ce [10jaBibyjy roauHama. Y 2024. ronunu,
Ha Teputopuju PemyOmuke Cpricke mpujaBibeHO je 58 skapumra AdpuUyke Kyre CBHIbA U
HEIIKOAJbUBO YKIOHEHO 2.186 cBUmba. YII0KeHa Cy OrpOMHA MaTepHjaiHa U JbYJICKa CPEACTBA Y
UJbY CIpeUYaBama MUPEHa U Cy30ujama oBe Oonectn. Ox ocranmux Oonectu y 2024. roguHu
NpHUjaBJbeHE CY: jeIHO XKapuIluTe aHTpakca (0Oosbene JBHje OBIE), TPH KapuiTa Q rpo3HHIE
(ob6ospena 21 oBua), 78 xkapuinTa aMmepuuKe TPYJICKHU MUENUbEr Jieria (obosbena 533 muenuma
npymtea), 12 >kapumra Opyrenosde ko3a M oBama (06osbeno 96 xkuBoTHa), 17 skapuiira
Opyuenos3e rosena (obosbenma 92 roBema), YETHPU KapHITa WH()EKTUBHE aHEMHjE KOMHUTapa
(o6oswerno net konuTapa), 11 xapumira nentocnupose (06osbene 53 KUBOTULE), IEBET KapUIITa
TpuxuHeno3e (000JbENI0 IEBET MUBJHUX CBUIHA U J€/IaH MEJIB]je/), YETUPH KAPUILITA CATTMOHENI03a
KHUBHHE (000JbeNIa YETUPHU jaTa KUBUHE), JeTHO KApPHUIITE BUCOKO MaToreHe MHQIyeHIe NTHIA
H5N1 (o6ospeno 30 nabynosa) u npyre 6onectu. L{usb oBor pana jecte mpukas mojaBe 3apa3Hux
6onectn y PenmyOmuum Cprckoj y 2024. roquHM U BUXOBO MPOCTOPHO LIMpEH-E, aHAIN3a
MPUKYIUbEHUX H3BjelliTaja y ckiangy ca IIpaBUIHMKOM O HauMHY O0aBjeliTaBamka O CyMIbM Ha
3apa3Hy 0oJecT )KMBOTHHA, HAUMHY U MOCTYIIKY IpHjaBe U OfjaBe 3apa3HUX 00JECTH )KUBOTHHA
(Cnyx06enu rnacHuk PermyOnuke Cprcke 6/09) u npyrum nponrcuma Koju Cy Ha CHa3u.

Kiby4uHe pujeun: 3apazne 60s1ecTy, 300H03€, EIU300THOJIONIKA cuTyanuja, Permybnuka Cprcka.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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Summary

The Ministry of Agriculture, Forestry, and Water Management of the Republic of Srpska,
Veterinary Department, regularly monitors the occurrence and spread of infectious animal diseases
based on data obtained from veterinary organizations, veterinary inspections, and veterinary
specialist institutions. Special attention is given to diseases with rapid transmission potential,
zoonoses, and diseases that negatively impact the country's economy. In order to implement the
necessary measures, a series of regulations have been adopted to ensure the legal, high-quality,
and timely execution of appropriate actions. Certain infectious animal diseases appear in our
region to a greater or lesser extent throughout the year, some sporadically, while others persist for
years. In 2024, in the territory of the Republic of Srpska, 58 outbreaks of African swine fever were
reported, and 2,186 pigs were safely culled. Significant material and human resources were
invested in preventing the spread and containment of this disease. Other reported diseases in 2024
include: one anthrax outbreak (two infected sheep), three Q fever outbreaks (21 infected sheep),
78 outbreaks of American foulbrood (533 infected bee colonies), 12 outbreaks of brucellosis in
goats and sheep (96 infected animals), 17 outbreaks of bovine brucellosis (92 infected cattle), four
outbreaks of equine infectious anemia (five infected equines), 11 outbreaks of leptospirosis (53
infected animals), nine outbreaks of trichinellosis (nine infected wild boars and one bear), four
outbreaks of poultry salmonellosis (four infected poultry flocks), one outbreak of highly
pathogenic avian influenza H5N1 (30 infected swans), and other diseases. The aim of this paper is
to present the occurrence of infectious diseases in the Republic of Srpska in 2024 and their spatial
distribution, as well as to analyze 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.

Keywords: infectious diseases, zoonoses, epizootiological situation, Republic of Srpska.

International Scientific Meeting. Proceedings, 2025.
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Caxerak

Enuzoorunonomka curyanuja y Cp6uju tokom 2024. rogune Ouia je cTtabuiiHa, y3 MPUCYCTBO
MOjeIMHUX HApOYMTO OMACHHWX 3apa3Hux Oosiect, mpe cBera adpuuke kyre cBuma (AKC) u
aBujapue uHdyenie (A). AKC je norBphena na 307 razauncraBa y 32 onmtuse U 14 ynpaBHHX
OKpyTa, JOK je KOJ IMBJbUX CBHE-A PETHCTPOBAaHO 276 ciydajeBa y 11 okpyra. YV mopehemy ca
2023. roguHOM, OpOj CiIydajeBa je 3HayajHO cMameH. HujeqHa Benuka komepiyjainHa bapma Huje
ouna norohena. ABujapHa uadiyenma (HPAI) je Tokom 2024. roguae moTBpheHa Ko AUBIBUX
ntuna y 4 okpyra (JyxunoOauku, JyxHoO6anarcku, bopcku u I'pag beorpan), 6e3 ciyuajeBa kon
nomahe )uBWMHE W Tepanu. Y oaHocy Ha 2023. roamHy, CHUTyalHja je 3HATHO IMOOOJBIIAHA.
[Tocnenmwu ciydaj OecHuia Koj JiMcuna perucrposat je 2018. romune. Y 1HIbY HCKOPEHUBabHA
OecHMIIA CIIPOBEJICHE Cy MpoJichHa U jecema KamIama OpallHe BaKIMHAIM]jE JUBJBUX MeECcoje/a.
[Inanupano je crnpoBoheme jour ase kammamwe y 2025. rogunu. 300r mnojaBe Kyre Majux
npexuBapa (PPR) y cycennnm 3emibama, yBeleHe Cy I0jayaHe Mepe KOHTPOJIC yBO3a OBala U
KO3a, YKJbyuyjyhu CTpUKTHY TmpoBepy 3ApaBCTBEHE JOKYMEHTaluje u Je3uH(EKIujy
TpaHCHOPTHHX cpezcTaBa. OBe Mepe CIPOBO/Ie BETEpUHAPCKE, TAPUHCKE U TPAaHUYHE ciayx0e. Y
2024. roguHu HUje OWIIO 3HaYajHUX 300HO034, a Capaiba ca SIHIEMHOJIOIIKOM CITy)K00M OJjpyKaHa
je Ha BUCOKOM HHBOY. C 003MpOM Ha €MU300THOJIOMIKY CUTYalHjy Y peruoHy u EBpomnu, mocroju
PU3HK Of] TI0jaBe 3apa3Hux Oonect kao mTo ¢y PPR, ciunaska u man (FMD) u 6orume oBania u
ko3a. OBo HarJaiaBa 3Hayaj jayarma KamaiuTeTa BeTepruHapCKe CiIyk0e 1 yHarpehema capaame
ca peleBaHTHUM MHCTUTYLMjaMa pajJd OuyBama 3/paBjba JKUBOTHIA M MPEBEHIUjE IHPEHA
OosecTu.

Kiby4He peum: enu300THOJIONIKA CUTYyallMja, appuyKa Kyra CBUba, ITUYJU TPUIl, Kyra MajJux
IpeXuBapa, BaKLMHAIM]a, 300HO3E.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2024

Boban PURICY, Tatjana LABUS!, Jelica UZELAC, Saga OSTOJICY, Aleksandra NIKOLIC*

1 Ministry of Agriculture, forestry and water management of the Republic of Serbia, Belgrade, Serbia
*Corresponding author: boban.djuric@minpolj.gov.rs

Summary

The epizootiological situation in Serbia during 2024 remained stable, with the presence of certain
highly contagious diseases, primarily African swine fever (ASF) and avian influenza (Al). ASF
was confirmed on 307 farms in 32 municipalities across 14 administrative districts, while 276
cases were recorded in wild boars across 11 districts. Compared to 2023, the number of cases
significantly decreased. No large commercial farms were affected. Highly pathogenic avian
influenza (HPAI) was confirmed in wild birds in four districts (South Bac¢ka, South Banat, Bor,
and the City of Belgrade) during 2024, with no cases recorded in domestic poultry. Compared to
2023, the situation has significantly improved. The last case of rabies in foxes was recorded in
2018. To eradicate rabies, both spring and autumn oral vaccination campaigns for wild carnivores
were conducted. Two additional campaigns are planned for 2025. Due to the outbreak of peste des
petits ruminants (PPR) in neighboring countries, enhanced import control measures for sheep and
goats were implemented, including strict health documentation checks and disinfection of
transport vehicles. These measures are enforced by veterinary, customs, and border authorities. No
significant zoonoses were recorded in 2024, and cooperation with epidemiological services
remained at a high level. Given the epizootiological situation in the region and Europe, there is a
risk of emerging infectious diseases such as PPR, foot-and-mouth disease (FMD), and sheep and
goat pox. This highlights the importance of strengthening veterinary service capacities and
improving collaboration with relevant institutions to ensure animal health and prevent disease
spread.

Keywords: epizootiological situation, African swine fever, avian influenza, peste des petits
ruminants, vaccination, zoonoses.
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TPEHYTHA EIIN300THOJIOIIKA CUTYALNJA Y PEIIYBJINIU CJEBEPHA
MAKEJOHUJA Y 2024. TOJJUHH

I'pera HUKOJIOBCKA™, Onusep MUJIAHOB!, Maptun JOIUECKHA!

!Arennuja 3a xpany u BeTepuHapcTBo Pemy6nuxe CjesepHe Makenonuje, Ckombe, CjeBepHa MakeoHuja
*Kopecnonentau aytop: I'pera Hukomoscka, gnikolovska@fva.gov.mk

Caxkerak

OBaj pan maje nperien 3apa3Hux 6onectu y Pemmyonuim CjeBeproj Makenonuju y 2024. ronunu,
3BaHUYHO 00jaBJbeHUX Yy [ OfMIIIH-EM U3BjeIITajy O paay ATEHIM]je 32 XpaHy U BETEPUHAPCTBO 3a
2024. ronuHy, Ha OCHOBY H3BjelTaja y okBUpy [ oqunime Hapeaoe 3a 3/ipaBibe )XKUBOTHIbA Yy 2024,
roguad. Enmmsoornonomka curyanuja y Permy6nuum CjeBepHoj Makenonuju y 2024. roguHu
MOXKE C€ OILMjeHHTH Kao 3amoBoJbaBajyha. Oppehene 3apa3He 0OoJecTH KOJA KHUBOTHIA CY
€HJ/ICMCKE H jaBJhajy C€ TOKOM I'OJIMHE, a HEKE Ce jaBJbajy criopaanyHo. Heke OonecTu ce jaBibajy
KOHTMHYHMpPaHO FOJJMHaMa, Kao IITO cy Opy1ieno3a, Ty0epKyJ103a, caIMOHeN03a, EHTePOTOKCEMUja,
Oonectn myena (HO3eMO03a, Bapo3a M aMEPUYKH Kyra IUYEIHIber JIeTJIa) U JIpyre, JIOK ce HeKe
JaBJbajy CIOpaJMYHO, KAa0 LITO cy NTUYjU rpum, Q rpo3Hula, TPUXUHEN03a, HO3eMO3a, Bapo3a,
IUTaBH je3UK, aHTpaKC u Apyre. bpynenosa oBama u ko3a nmotsphena je kox 1.100 xuBoTtuma Ha 23
ra3auHcTBa (npeBanenuuja ox 0,24%). C npyre ctpane, 305 roBeaa y 55 o6jekara je moTBpheHo
Kao IMO3MTUBHO Ha Opyuenody roeena. Adpuuka kyra cBuma (ASF) je morBphena y derupu
enuaemuje, ca 40 )KUBOTHMIA YHUIITEHUX ca HEKOMepLHjalHUM (apmama cBuma. Ha apyroj
nokanuju, ASF je morBphena y 80 mosumra y 2024. roauHu, ca yKymHHM OpojeM ox 336
MO3UTHUBHUX y30paka ox 3.399 (npemanenuuja ox 9,89%). YkymHo je 25 roBema moTBpheHO
MMO3UTUBHO HAKOH peTyOepKyInHU3aluje ca npepaienmujom ox 0,02% 3a Tybepkyno3y rosena. Y
OKBHpPY aKTHBHOT U MAacUBHOT Haa30pa ASF Kol AMBIBUX CBHBA, Y3€TO je YKynHO 3.075 y3opaka
JTUBJBUX CBUILA, ca 331 mo3utuBHUM pesynraroM. On 1.375 y3opaka y3etux o nromahux CBUbA
no6ujeno je 10 mo3utuBHUX pe3ynTara (mpesaienuurja oa 0,8%). Tokom 2024. ronquHe cipoBeieH
j€ aKTHBHM HaJ30p Ha MPHCYCTBO BHpYycHe xemoparujcke centukemuje (VHS) n mnpexTuBHE
xematomnoercke Hekpose (IHN) xox mactpmke (Tpu oXl 15 MO3UTHBHUX aKBaKyJIATYpHUX (papMu
oune cy nmozutuBHe Ha IHN, a cBe HeratusHe Ha VHS). ¥V 2024. roguam cripoBe/ieH je aKTHBHH
Ha/a30p paau yrBphuBama npucyctBa Kou xepnecsupyca kon mapana (KHV) u csu y3opuu cy
Owu HeratuBHU. Y okToOpy 2024. ronuHe moTBpheHa je HOBa eMuIeMrja BUpYca IUIABOT je3uKa
ceportuna 8 y craay oBalla, ca yKymHuM Opojem o1 191 ocjeTsbrBe KUBOTHLE U c€aM MOTBPHEeHUX
YIUHYJIHX )XKUBOTHHA. Bucoko narorenu Bupyc nruyjer rpuna H5N1 notepheH je y nBe roroso
u3paxkeHe enuaeMuje y Ckommby, ca yKymHUM OpojeM o1 37 OCjeTJbUBUX KUBOTHHA KOj€ HUCY
YKUBUHA U JIBE€ YTHHYJIE )KMBOTHIbE. AMEpHUKa Kyra MUeInmber Jieraa norsphena je y 40 xomnuna.
TpenytHo, HajBehy npeTwy MO 37paBibe )KUBOTHIA U CTOKE IpeacTaBiba ASF, koja je moroauia
BeNIWKH Opoj 3emMasba, Kao W CIMHABKa M IIalm, Koja ce TMojaBuja y 3emMsbamMa OKo bamkanckor
noiyoctpBa, Mahapckoj u Cioaukoj. PerryOnnka CjeBepHa MakeoHHja 3BaHUYHO UMa CTaTycC
3eMube cltoboaHe o Oonectu ox crpane WOAH 3a ciimHaBKy W man, Kyry MaJldx IpeKuBapa
(uHOEeKIMja BUPYCOM KyTe MalliX MPeKUBapa) U appudKy Kyry Koma (AHS).

Kibyune pwujeun: 300HO3e, 3apa3He OO0JECTH >KMBOTHHbA, EMH300THOJIOIIKA CUTYallyja,
Pemry6nmka CeBepra Makenonwuja.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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CURRENT EPIZOOTIOLOGY SITUATION IN THE REPUBLIC OF NORTH
MACEDONIA IN 2024
Greta NIKOLOVSKAM™, Oliver MILANOV?, Martin JOSHESKI*
'Food and Veterinary Agency of the Republic of North Macedonia, Skopje, North Macedonia
*Corresponding author: Nikolovska Greta, gnikolovska@fva.gov.mk
Summary

This paper provides an overview of infectious diseases in the Republic of North Macedonia in
2024, which were officially published in the Annual Report related to the work of the Food and
Veterinary Agency for 2024, based on reports submitted in the frame of the Annual order for
animal health in 2024. The epizootiological situation in Republic of North Macedonia in 2024 can
be assessed as satisfactory. Certain infectious diseases in animals are endemic and appear over the
year and some appear sporadically. Some diseases appear continuously for years, such as
brucellosis, tuberculosis, salmonellosis, enterotoxaemia, bee diseases (nosemosis, varroosis and
American bee brood rod) and others while some appear sporadically, such as avian influenza, Q
fever, trichinellosis, nosemosis, varroosis, blue tongue, anthrax and others. Ovine and caprine
brucellosis was confirmed in 1,100 animals in 23 holdings (prevalence of 0.24%). On the other
hand, 305 bovine animals in 55 establishments were confirmed as positive for bovine brucellosis.
African swine fever was confirmed in four outbreaks with 40 animals disposed from non-
commercial pig farms. On the other site, African swine fever was confirmed in 80 hunting grounds
in 2024, with total number of 336 positive samples out of 3,399 (prevalence of 9.89%). A total of
25 bovine animals were confirmed positive after retuberculinization with prevalence of 0.02% for
bovine tuberculosis. Within the framework of active and passive surveillance of African swine
fever in wild boars, a total of 3,075 samples of wild boars were taken, with 331 positives results.
From 1,375 samples taken from domestic pigs 10 positive results were obtained (prevalence of
0.8%) During 2024, active surveillance was conducted for the presence of viral hemorrhagic
septicemia (VHS) and infectious hematopoietic necrosis (IHN) in trout (three out of 15 positive
aquaculture farms were positive to IHN and all negative to VHS). In 2024, active surveillance to
determine the presence of Koi herpesvirus in carp (KHV) was conducted and all samples were
negative. In October 2024 a new outbreak with blue tongue virus serotype 8 in sheep flock was
confirmed, with a total number of 191 susceptible animals and seven confirmed dead animals.
Highly pathogenic avian influenza virus H5N1 was confirmed in two nearly outbreaks in Skopje,
with total number of 37 susceptible non — poultry animals and two dead animals. American bee
brood rod was confirmed in 40 bee hives. Currently, the greatest threat to animal health and
livestock is african swine fever, which has affected a large number of countries, as well as foot-
and-mouth disease, which has appeared in the countries surrounding the Balkan Peninsula,
Hungary and Slovakia. Republic of North Macedonia has officially disease-free status by the
WOAMH for foot-and-mouth disease, Peste des petits ruminants (infection with Peste des petits
ruminants virus) and African horse sickness (AHS).

Keywords: zoonoses, infectious animal diseases, epizootiological situation, Republic of North
Macedonia.
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[IpenaBame o nMo3uUBY

A®PUYKA KYT'A CBUIbA Y PEIYBJIULU CPIICKOJ (BOCHA U XEPLHET'OBUHA)
Y 2024. 1'OJJUHHU

Hparan KACATURY, iparan KHEXKEBU'RY, Jeiena MAPURY, Osiusep CTEBAHOBUR?,
Heona CYBUR?

JaBHa ycTanosa Berepunapcku unctutyT Peny6nuke Cpncke ,,Jp Baco Byrosan*, bama Jlyka, Bocha u
XepuerosuHa
*Kopecniomentau ayrtop: Jparan Kacaruh, dragan.kasagic@virs-vb.com

Caxkerak

Adpuuka kyra ceuma (AKC) npeacrapiba 3apa3Ho BUPYCHO 000JbeHe ToMahuX U IUBJBUX CBHEHA
CBHUX y3pacTa, U3a3uBa BEJHKE €KOHOMCKE TYOUTKE Y TPOU3BOIBH CBUbA, AU 'y CTOYAPCTBY
renepanHo. AKC ce nojaBuna y Hamem okpyskemy aBrycra 2019. ronune, kaaa je notsphena y
Peny6muuu Cp6uju, a y PenryOnunum XpBatckoj je nmorBphena ko romahux ceuma 26. jyna 2023.
rogune. Y Pemyonumm Cprickoj, y mepuony 22.6-31.12.2023. ronune, OoJect je KOHCTaTOBaHA y
24 ontuHe Ha 1.166 gapmu, Ha KOjuMa je HEUIKOJJbUBO YHUILTEHO 48.325 cBuma. Y mpocjexy
je 6una 41 cBuma 10 3apaxxeHoj papmu. YKyITHA TUPEKTHA IITeTa yTBpeHa je Ha OKO 25 MHITMOHA
KonBeptubuianux mapaka. ¥ 2024. rogusu, TOKOM Haja3opa y JaBHOj ycrtaHoBU Berepunapcku
uHcTUTYT PemmyOnmke Cprcke ,, Baco Byro3zan® bama Jlyka ypaheno je 6.668 ananuza MeToaoM
peakiije moaumepase y peanoMm Bpemeny (Real Time PCR), koa nomahux u ITUBJ/BHUX CBHbA.
[To3utuBHUX pe3ynraTa je 6mo kox 69 y3opakay 13 ommrrHa u rpanoBa Pemyonuke Cpricke. On
YKYITHOT Opoja MO3UTUBHUX y30paka, 51 y3o0pak je ol TUBJBMX CBHUIbA, a 18 011 toMahux cBUBA.
Taxohe, merogom ELISA (eH3UMCKM UMYyHOCOPOCHTHH TECT) Ha MPUCYCTBO aHTUTH]jea ypalheHa
je ykynHo 1.261 ananu3a, mpu yeMy cy 3 y3opka Ouja No3UTHBHA. Y MHUTamwy Cy JoMahuHCTBa Ha
nozapyyjy rpana bujessune (JIsopoBu u batkosuhn).

Kibyune pujeun: appuuka xyra ceuma, PCR, ELISA.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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AFRICAN SWINE FEVER IN THE REPUBLIC OF SRPSKA (BOSNIA AND
HERZEGOVINA) IN 2024

Dragan KASAGICY, Dragan KNEZEVIC?, Jelena MARIC!, Oliver STEVANOVIC!, lvona
SUBIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Dragan Kasagi¢, dragan.kasagic@virs-vbh.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 but also in livestock farming in general. ASF
appeared in our environment in August 2019 when it was confirmed in the Republic of Serbia, and
in the Republic of Croatia it was confirmed in domestic pigs on June 26, 2023. In the Republic of
Srpska, from 22.6 to 31.12.2023, the disease was detected in 24 municipalities on 1,166 farms,
where 48,325 pigs were safely destroyed. On average, there were 41 pigs per infected farm. Total
direct damage was estimated at around 25 million KM. In 2024, during surveillance at the
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, 6,668 real-time
polymerase chain reaction (Real Time PCR) analyses were performed on domestic and wild pigs.
Positive results were obtained in 69 samples in 13 municipalities and cities of the Republic of
Srpska. Of the total number of positive samples, 51 samples were from wild pigs and 18 from
domestic pigs. Also, a total of 1,261 analyses were performed using the ELISA method (Enzyme-
Linked Immunosorbent Assay) for the presence of antibodies, with 3 samples being positive. These
were households in the area of the city of Bijeljina (Dvorovi and Batkovi¢i).

Keywords: African swine fever, PCR, ELISA.

International Scientific Meeting. Proceedings, 2025.
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AFRICKA KUGA SVINJA U CRNOJ GORI
Bojan ADZICY, Zorica PAVICEVIC!, Marko NIKOLIC, Rado§ MIKOVIC!
1Specijalisti¢ka veterinarska laboratorija, Podgorica, Crna Gora
*Korespodentni autor: Bojan Adzi¢, bojan.adzic@vetlab.co.me
SaZetak

Africka kuga svinja je veoma opasna zarazna bolesti od koje obolijevaju domace i divlje svinje.
Uzroc¢nik je virus iz familije Asfarviridae. Cilj rada je da prikaZze prve slucajeve obolijevanja
divljih svinja na teritoriji Crne Gore u 2024. godini, kao i aktivnosti na polju detekcije ove bolesti
1 sprecavanja njenog Sirenja. U toku 2024. godine u Specijalisti¢ku veterinarsku laboratoriju
dostavljani su unutra$nji organi od ukupno pet divljih svinja. Vec¢ina uzoraka dostavljena je sa
teritorije opStine Niksi¢, dok su uzorci organa od jedne divlje svinje dostavljeni iz opstine Pljevlja.
Dostavljani su uzorci unutrasnjih organa (slezina, bubreg), kao i cjevaste kosti (femur). U
molekularno-dijagnosti¢koj laboratoriji je odradena ekstrakcija nukleinskih kiselina, kitom
proizvodaca Roche, a zatim amplifikacija DNK (dezoksiribonukleinska kiselina) koris¢enjem
dijagnostickog kita firme Qiagen koriS¢enjem aparata AriaMx, firme Agilent. Rezultati ispitivanja
su odradivani u veoma kratkom roku. Kod dvije divlje svinje detektovana je sekvenca DNK virusa
uzro¢nika africke kuge svinja. Ostala tri uzorka su bila negativna. Dvije pozitivne divlje svinje
nadene su u januaru 2024. kod sela Gornje Crkvice (opstina Niksi¢, lokalitet Biteljica) u
neposrednoj blizini bosanskohercegovacke granice. Rezultati su kasnije potvrdeni u Evropskoj
referentnoj laboratoriji za africku kugu svinja u Madridu. Prvi slucajevi africke kuge svinja
potvrdeni su pocetkom 2024. godine. Nakon ovog slucaja nije bilo pozitivnih slucajeva sve do
januara 2025. (u pograni¢nom podruc¢ju opstine Pljevlja). Zaklju¢no sa aprilom 2025. godine nije
bilo pojave bolesti kod domacih svinja. Nakon pojave bolesti, sprovedene su opsezne mjere radi
njenog suzbijanja u skladu sa zakonom. Africka kuga svinja, svakako, ostaje znacajna prijetnja sve
popularnijem svinjogojskom sektoru u Crnoj Gori.

Kljuéne rijeci: Africka kuga svinja, divlje svinje.
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AFRICAN SWINE FEVER IN MONTENEGRO
Bojan ADZICY, Zorica PAVICEVIC!, Marko NIKOLIC, Rado§ MIKOVIC!
Specialist Veterinary Laboratory, Podgorica, Montenegro
*Corresponding author: Bojan AdZi¢, bojan.adzic@vetlab.co.me
Summary

African swine fever is a very dangerous infectious disease that affects domestic and wild pigs. The
causative agent is a virus from the Asfarviridae family. The aim of the paper is to show the first
cases of wild boar disease in the territory of Montenegro in 2024, as well as activities in the field
of detection of this disease and prevention of its spread. During 2024, the internal organs of a total
of five wild boars were delivered to the Specialist Veterinary Laboratory. Most of the samples
were delivered from the territory of the municipality of Niksi¢, while organ samples from one wild
boar were delivered from the municipality of Pljevlja. Samples of internal organs (spleen, kidney)
and tubular bones (femur) were submitted. In the molecular-diagnostic laboratory, nucleic acid
extraction was performed with a Roche kit, followed by DNA (deoxyribonucleic acid)
amplification using a Qiagen diagnostic kit using an Agilent AriaMx device. The test results were
done in a very short time. The DNA sequence of the African swine fever virus was detected in two
wild pigs. The other three samples were negative. Two positive wild boars were found in January
2024 near the village of Gornje Crkvice (municipality of Niksi¢, locality of Biteljica) in the
immediate vicinity of the border with Bosnia and Herzegovina. The results were later confirmed
at the European Reference Laboratory for African Swine Fever in Madrid. The first cases of
African swine fever were confirmed in early 2024. After this case, there were no positive cases
until January 2025 (in the border area of the municipality of Pljevlja). As of April 2025, there were
no outbreaks of disease in domestic pigs. After the appearance of the disease, extensive measures
were implemented to suppress it in accordance with the law. African swine fever certainly remains
a significant threat to the increasingly popular pig farming sector in Montenegro.

Keywords: African swine fever, wild boar.

International Scientific Meeting. Proceedings, 2025.
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ENNN300THUOJIOIIKHA CTATYC A®PUYKE KYI'E CBUIbA Y PEIIYBJIMIIA
CJEBEPHA MAKEJOHHMJA TOKOM 2023-2024. 'OJAUHE

Maptun JOIHECKH'*, Onusep MUJIAHOB!, 'pera HUKOJIOBCKA'

!Arennuja 3a xpany u BeTepuHapcTBo Pemy6nuxe CjesepHe Makenonuje, Ckombe, CjeBepHa MakeoHuja
*Kopecnonentan ayrop: Maptus Jomecku, mjosheski@fva.gov.mk

Caxkerak

Adpuuka cBumcka kyra (AKC) je He300HOTCKA, pa3apajyha, 00MYHO CMPTOHOCHA 3apa3Ha 00JIeCT
CBHIbA M IUBJBHX CBHIHA, 32 KOjy HHje MpoHaljeHa BakuHa 3a 60pOy IpOTHUB BUpYyCa OBE OOJIECTH.
[IpBu cnyuaj AKC notepheH je mouetkom 2022. rogune y Penmy6uiu CjeBepra Makenonuja, ca
yKymHAM Opojem o1 3.450 yOujeHnx 1 yHHINTEHUX )KUBOTHIbA, YTIIABHOM ca KyhHux dapmu. 360r
HEMoBOJbHE enuaeMuoiomke cutyanuje u npucycrtsa AKC y 2022. ronqunu, nomynanyja CBUba
j€ 3HauajHO CMameHa. Y TOCIeAeM IONKCY NMpHjaBbeHo je 3.286 dapmu 3a y3roj cBHma U
122.439 xxuBotuma. ¥ 2023. ronunu norBpheHo je cexam HoBux enugemuja AKC, on kojux je
IIECT eMUeMUja Ha HEKOMEPLHjaTHUM (apMama ca yKyImHUM OpojeM YHHINTEHUX 28 CBHIbA H 1O
MIPBU ITyT je/IHA BEJIMKa KoMeplrjaiHa ¢papma ca yKynHuM Opojem o1 9.151 youjennx u 6e30jeqHo
YHHUIITEHUX )KUBOTHHA. [Ipo1iec je ykIbydurnBao OMaMJbHBamhE MMUIITOJEM IPHUje yIIOTpeOe YIibeH-
muokcunaa. Y 2024. ronuau notsphena cy yetupu cinydaja AKC kox nomahe nonynaiuje, oJ1 KOjux
Cy ce TpH Clly4aja JOroJWia HAa HEKOMEpUHjaTHUM ¢dapMaMa CBHIbA, a jellaH Ciiydaj je Omo
WIIETAJIHO O/jIarame yrunyie cBume. ¥ yerupu enuaemuje AKC, 40 xKUBOTHIbA je YHUILTEHO ca
HEKOMEPIHjaTHUX (apMU CBHIbA. Y aKTUBHOM HAI30py momyianuje cBuma y 2023. ronuHw,
NpUKYyIUbeHo je 943 y3opka ca 30 dapmu U HHje OTKPUBEH HHUjeaH MO3UTHBAH Clyyaj. Y
MIaCUBHOM Ha/30py AoMahux cBuma y 2023. ronuHu, NpUKyIJbeHo je 426 y3opaka ca 13 dapmu
CBHUIba ca 4eTupu no3utusHa y3opka. AKC koj 1uBibux cBUmba notephena je 2023. rogune y 72
JIOBMILITA IIMPOM 3€MJb€. Y OKBUPY IMACHBHOI U aKTHUBHOT HaJ30pa KOJA AUBJBUX CBUIA y 2023.
TOAMHHU, NPUKYIUbeHO je 4.150 y3opaka u oTkpuBeHa cy 163 mo3uTHBHA y30pKa. Y NMacCUBHOM
HAJ30py KOJ IUBJbUX CBUBA y 2023. roanHU TECTUPAHO je 36 y30paka U CBU Cy OWIJIM IO3UTUBHH.
Ha npyroj nokanuju AKC je notBphena y 80 nosumra y 2024. roguHu, ca yKyIHUM OpojeM oA
331 no3utuBHOT y30pka of 3.075 (npeanennuja ox 10,76%).

Kibyune peun: appruka cBUBCKa Kyra, TUBJbe CBUIE, Penyonnka CeBepHa Makenonuja.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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EPIZOOTIOLOGICAL STATUS OF AFRICAN SWINE FEVER IN THE REPUBLIC
OF NORTH MACEDONIA DURING 2023-2024

Martin JOSHESKI**, Oliver MILANOV?, Greta NIKOLOVSKA!

'Food and Veterinary Agency of the Republic of North Macedonia, Skopje, North Macedonia
*Corresponding author: Martin Josheski, mjosheski@fva.gov.mk

Summary

African swine fever (ASF) is a non-zoonotic, devastating, usually deadly infectious disease of pigs
and wild boars, with no vaccine found to combat with the virus of this disease. The first case of
ASF was confirmed at the beginning of 2022 in Republic of North Macedonia, with total number
of 3,450 killed and disposed animals, mostly from backyard farms. Due to the unfavourable
epidemiological situation and presence of ASF in 2022, the pig population has decreased
significantly. The last census reported 3,286 pig breeding farms, and 122,439 animals. In 2023,
seven new outbreaks were confirmed for ASF, from which six outbreaks in non-commercial farms
with total number of 28 pigs destroyed and for the first time one big commercial farm with total
number of 9,151 killed and safely disposed animals. The process involved stunning with a captive
bolt before using carbon dioxide. In 2024, four cases of ASF were confirmed in the domestic
population, of which three cases occurred in non-commercial pig farms and one case of illegal
disposal of a dead pig. In the four outbreaks of ASF, 40 animals were disposed from non-
commercial pig farms. In the active surveillance in pig population in 2023, 943 samples from 30
farms were collected and no positive case was detected. In the passive surveillance of domestic
pigs in 2023, 426 samples were collected from 13 pig farms with four positive samples. ASF in
wild boars was confirmed in 2023 in 72 hunting grounds throughout the country. In the frame of
passive and active surveillance in wild boars in 2023, 4,150 samples were collected and 163
positive samples detected. In the passive surveillance in wild board in 2023, 36 samples were
tested and all of them were positive. On the other site, ASF was confirmed in 80 hunting grounds
in 2024, with total number of 331 positive samples out of 3,075 (prevalence of 10.76%).

Keywords: African swine fever, wild boars, Republic of North Macedonia.

International Scientific Meeting. Proceedings, 2025.
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EBAJIYAIINJA CY3BUJAIBA AOPUYKE KYT'E CBUIbA Y PEIIYBJINIA
CPIICKOJ

Hparo H. HEAUR'%*, Herocaas JTYKWR®, Bragumup MUJIMJEBUR, Jiparan KHEXKEBUR?,
Jlparan KACAT'UR?, Jlejana KPHETA?Z Bojan T'OJIUR?, Kesbko CIATOJEBURZ Jenena
MAPUR?, Coma HUKOJIUR? UBona CYBUR?, OgauBep CTEBAHOBUR?

1Vuuepsurer y Beorpany, ®akynter BeTepuHapcKe Meauiube, beorpaa, Cpbuja
2JaBna ycranosa Berepunapcku unctuTyT Peny6nuke Cprcke ,,JIp Baco Byrozan®, Bama Jlyka, BocHa u
XepuerosuHa
3MununcTapcTBO MOJBONPUBPEIE, IITyMapCTBa U Boonpuepene Penybnuke Cpricke, bama Jlyka, BocHa 1
XepuerosuHa
“Peny6auuka yIpasa 3a HHCHeEKLHjcke nociose Peny6nuxe Cprcke, Bawa JIyka, bocHa u Xepleropusa
*Kopecnonentnu aytop: Jparo Heauh, drago.nedic@gmail.com

Caxkerak

EBanyanuja cy3oujama adpuuke kyre cBuma (AKC) mpeacraBba KIbYUHH MPOIEC Y MPOIJECHU
e(UKAaCHOCTH Mjepa Mpeay3eTuX y IHJby KOHTPOJIE U Cy30ujara oBe 3apa3He 0ojectu. Adpuuka
Kyra CBHIbA j€ BHUCOKO 3apa3Ha OomecT koja moraha gomahe M JUBJbE CBUIBE, Ca BEIHKUM
€KOHOMCKHM W €KOJIOIIKUM rocieauiama. ¥ mnepuoay 2023-2025. rogunaa 6oJecT ce mojaBuia y
BUIIIE pervja M OMIITHHA W Tpoy3pokoBana 25 mumnmmuoHa KM (KonBeptuOuiHux wmapaka)
nupekTHuX mrera. CTora je BaKHO NMaKJBHBO aHAIM3UPATH pe3yJiTaTe Mjepa cy30ujama Kako Ou
ce uaeHTuuUKoBaie ciradocTu W yHampujenuwin Oynyhu mporpamu cys30ujama Oonectu. [IpBa
(aza eBayanyje ykJbydyje IpoIjjeHy ojaBe, a 3aTUM U Op3uHEe U 00MMa IMUPEHha 00JIECTH TOKOM
cnpoBohemwa Mjepa. EBanyanuja cyzbujama AKC, 6e3 BakuuHaiuje, noapasyMmujeBa MnpoLjeHy
e(hUKaCHOCTH Mjepa Kao IITO Cy M30JIallhja 3apaKEHUX MOJpYydja, CTPUKTHA KOHTPOJIA KpEeTama
KHUBOTHH-A U TPOM3BOJIA, aKTUBHA capajia ca (apMepuMa M JIOKAIHUM 3ajeIHUIaMa, Kao U
e(UKaCHOCT CHCTEeMa HaJ30pa W paHOr OTKpuBama. BakaH acmekT je enykamnuja dapmepa u
CTpyulaka O IPEBEeHTUBHUM Mjepama. Jlpyra KOMIIOHEHTa eBallyalldje j€ aHalu3a Mjepa
KOHTPOJIE, Kao HITO Cy 3apaKeHe U YTPOKEHE 30HE 3aIITUTE U HAaJ30pa, 3a0paHa yBO3a U KpeTama
CBUIbA, JE3MH(EKINOHE TNpoleNype W eyTaHa3Mja >KMBOTMHA, Kao M paj JjabopaTtopuja,
BETEPUHAPCKUX MHCIIEKTOPA U OBJIATNEHUX BETEPUHAPCKUX OpraHu3anuja. Tume ce mpoljemyje
KOJIMKO Cy CIpOBeJIeHe Mjepe JTOTpHHHU]ENIe ClIpeuaBamy Jajber mupemwa oonectu. Takole, BaxxHO
j€ TIPOLIMjEHUTH yJIoTy MH(pOPMHUCakha U capajiibe ca dhapMeprma U JOKATHUM 3ajeTHUIIaMa, jep
BUXO0BA yJIora y Op30M Mpeno3HaBamy U pearoBamy je o/ KJbyuHe BakHOCTH. EBanryanuja Tpeda
na uAeHTHUKYje ycrjexe u caabocTd, Te Ja MOHYAU Tpenopyke 3a yHampeheme Oymyhux
cTpaTervja. YKyIHa MpoljjeHa nokasyje na cy3oujame AKC 3axTujeBa MHTEIpUCAHU MPHUCTYII,
cTayiHO npaheme MmojaTtaka U akTUBHO ydenihe CBUX akTepa y cucreMuma KoHTposie. CaMo TakBU
HaropH MOTY JIOBECTH JI0 YCITjeIlIHEe epajiuKallije OBe ONacHe O0IecTH.

Kibyune pujeun: epanyanyja, appuuka Kyra CBUmba, epajguKaiija 60aecTu.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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EVALUATION OF AFRICAN SWINE FEVER CONTROL IN THE REPUBLIC OF
SRPSKA

Drago N. NEDIC*?*, Negoslav LUKIC?, Vladimir MILIJEVIC*, Dragan KNEZEVIC?, Dragan
KASAGIC? Dejana KRN ETAZ,IBojan GOLIC2,, Zeljko SLADOJEVICZI, Jelena MARIC?, Sonja
NIKOLIC?, lvona SUBIC? Oliver STEVANOVIC?

tUniversity 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
3Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska, Banja Luka, Bosnia and
Herzegovina
“Republic Inspection Authority of the Republic of Srpska, Banja Luka, Bosnia and Herzegovina
*Corresponding author: Drago Nedi¢, drago.nedic@gmail.com

Summary

The evaluation of African Swine Fever (ASF) control represents a key process in assessing the
effectiveness of measures undertaken to control and eradicate this infectious disease. ASF is a
highly contagious disease affecting domestic and wild pigs, with significant economic and
ecological impacts. Between 2023 and 2025, the disease appeared in multiple regions and
municipalities, causing approximately 25 million KM (Convertible mark) in direct damage.
Therefore, it is crucial to carefully analyze the results of control measures to identify weaknesses
and improve future disease eradication programs. The first phase of the evaluation includes
assessing the occurrence, speed, and extent of disease spread during the implementation of
measures. The evaluation of ASF control, without vaccination, involves assessing the effectiveness
of measures such as isolation of infected areas, strict control of animal and product movement,
active cooperation with farmers and local communities, as well as the efficiency of surveillance
and early detection systems. An important aspect is educating farmers and professionals about
preventive measures. The second component of the evaluation is the analysis of control measures,
such as protected and surveillance zones, bans on pig import and movement, disinfection
procedures, euthanasia of animals, and laboratory work, as well as the roles of veterinary
inspectors and authorized veterinary organizations. This assesses how well the implemented
measures contributed to preventing further disease spread. Additionally, it is vital to evaluate the
role of communication and cooperation with farmers and local communities, as their prompt
recognition and response are of crucial importance. The evaluation should identify successes and
weaknesses and offer recommendations for improving future strategies. Overall, the assessment
shows that ASF control requires an integrated approach, continuous data monitoring, and active
participation of all stakeholders in control systems. Only such efforts can lead to the successful
eradication of this dangerous disease.

Keywords: evaluation, African swine fever, disease eradication.

International Scientific Meeting. Proceedings, 2025.
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TECT UHAUPEKTHE UMYHOIIEPOKCUJA3E Y JAETEKIAJU CIIEHU®HUYHUX
AHTHUTHUJIEJIA ITPOTUB BUPYCA A®PUYKE KYI'E CBUIbA

Cphan I'IMTOPURY", Coma HUKOJIMRY, Jenena MAPURY, Jiparan KHEXKEBURY, /iparan
KACATHUR!, Usona CYBURY, Onusep CTEBAHOBURY, [lejana KPHETA, Kesbko
CJAJIOJEBUR!

!JaBna ycranosa Berepunapcku nnctutyt Peny6auke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, Bocna n
XepuerosuHa
*Kopecnogentnu ayrop: Cphau ['muropuh, srdjan.gligoric@virs-vb.com

Cakerak

Adpuuka kyra ceuma (AKC) npeacrasiba TpeHYTHO TTI00IHA €KOHOMCKH M3330B Y CBUIbAPCTRY.
Jlaboparopujcka aujarHoctuka AKC oOyxBara nBuje rpyne MeEToja: JeTeKlMja y3pOYyHUKa
MOJICKYJIApHUM MeTojaMa U cepojiomke meroae. C 003UMpoM Ja BakIMHE HHCY JOCTYIHE,
MPHUCYCTBO aHTHUTHjeNIa yKa3yje Ha MmpeTrxonHy uHdpekuujy. Jlomahe u nuBibe CBHIE KOje CY
3apakeHe BHMCOKO BHMPYJCHTHHM COjeBUMa BHUpYcCa, YIHHbaBajy IpHUje pa3Boja crenu(UuIHOT
MMYHOJIOIIKOT OJAroBOpa. Y TakBUM CJIy4yajeBUMa, 3a IOTBPIY OOJIECTH, MPHUM|CHY]y ce
nabopaTtopujcke METO/€ KOje Cy ycMjepeHe Ha WIACHTH(PHKAIU]y y3pOYHHKA MOJIEKYJIapHUM
Metonama. CBUIbE KOje TPEeXHUBE MPHUPOIHY MHPEKIH]Y, pa3BHjajy aHTUTHjella IPOTHB BHpYca
AKC 7-10 nana HakoH uHpeknuje. OBa aHTUTHjeJIa MOTY Jla MEP3UCTUPAJy Y BUCOKOM THUTPY
HEKOJIMKO MjeCeIy WJIM TOJIMHA, T¢ Ha Ta] HAYMH IMPEJICTaBJbajy 100ap MapKep Yy JHjarHOCTUIIN
000JbeHa, MOCEOHO KOJI XPOHUYHO U CyOKIMHUYKY MHPUIUPAHUX J€TUHKU, KA0 U KOJ JeIMHKH Y
OmopaBKy. TpeHyTHO JOCTYMHH H IHUpoKo mpumjeruBann ELISA TecroBu (eH3MMCKH
MMYHOCOPOEHTHHU TECT) KOPUCTE C€ Kao Op3M CKPUHMHI TECTOBH 3a JETEKUH]y Clelu(UIHUX
aHTUTH]eNIa y BETUKOM Opojy y3opaka. OBu TecToBH oMoryhaBajy epukacHy HICHTUPUKALIN]Y
MOTEHIINjalTHO 3apaKEHUX jeMHKH, alld 300T CBOjUX OrpaHUYEHa 3aXTHjE€Bajy Jajby MOTBPY.
Tect unnupextHe umynonepokcuaase (MIIT) npencraBiba KNMyHOLIMTOXEMHUJCKY METO/Y KOja ce
npuMjemyje y JAeTekuuju cnenuduuHux antutujena npotuB Bupyca AKC. BpujenHoctu
OCJeTJPUBOCTH M CIIEIM(PUIHOCTH OBOT TecTa Bapupajy ox 98,2 10 98,9%. IIpenopyyen o crpane
Csjercke opranusainyje 3a 3apasibe kuBoTuma (WOAH), UIIT ce kopucTu ka0 MOTBPAHU TECT 32
cepyMe CBHbA U3 Mojpydja Koja cy cinobomna ox AKC, kana cy cepymu mo3utuBaH Ha ELISA
TeCTy, Ka0 M 3a CepyMe U3 EHJEMCKHX Mojpydja, y ciyuyajeBuma kaaa ELISA tect naje
HeoapeheHe mim rpanuune pesyntare. [loy3mana nujarnoctuka AKC 3axTHjeBa KOMOMHOBAaHbE
JIMjarHOCTUYKHUX METOoJ1a, YuMe ce 00e30jelyje TauHo yrBphuBame nndexuyje. TakaB npucTyn je
0J1 KJbYYHOT 3Hayaja 3a MPaBOBPEMEHO CIPOBOhEHE Mjepa KOHTPOJE U CIpeuaBame IINPEHa
OosecTH.

Kibyune pujeun: appuuka Kyra cBUmba, TeCT HHIMPEKTHE UMyHoIepokcuaasze, ELISA, WOAH.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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INDIRECT IMMUNOPEROXIDASE TEST FOR THE DETECTION OF SPECIFIC
ANTIBODIES AGAINST THE AFRICAN SWINE FEVER VIRUS

Srdan GLIGORICY, Sonja NIKOLIC?, Jelena MARIC?, Dragan KNEZEVIC!, Dragan
KASAGIC!, Ivona SUBIC!, Oliver STEVANOVIC!, Dejana KRNETAL, Zeljko SLADOJEVIC!

!Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Srdan Gligori¢, srdjan.gligoric@virs-vb.com

Summary

African swine fever (ASF) is currently a global economic challenge in pig farming. Laboratory
diagnostics of ASF includes two groups of methods: detection of the causative agent by molecular
methods and serological methods. Since vaccines are not available, the presence of antibodies
indicates previous infection. Domestic pigs and wild boars infected with highly virulent strains of
the virus die before the development of a specific immune response. In these cases, laboratory
methods aimed at identifying the causative agent using molecular methods are used to confirm the
disease. Pigs that survive natural infection develop antibodies against the ASF virus 7-10 days
after infection. These antibodies can persist in a high titer for several months or years, and thus
represent a good marker in the diagnosis of the disease, especially in chronically and subclinically
infected individuals, as well as in recovering individuals. Currently available and widely applied
ELISA tests (Enzyme-Linked Immunosorbent Assay) are used as rapid screening tests for the
detection of specific antibodies in a large number of samples. These tests enable the efficient
identification of potentially infected individuals, but due to their limitations they require further
confirmation. The indirect immunoperoxidase test (IPT) is an immunocytochemical method used
in the detection of specific antibodies against the AKS virus. Sensitivity and specificity values
vary from 98.2% to 98.9%. Recommended by the World Organization for Animal Health
(WOAH), IPT is used as a confirmatory test for sera from pigs from areas free of ASF, when the
sera are positive on the ELISA test, as well as for sera from endemic areas, in cases where the
ELISA test gives indeterminate or borderline results. Reliable diagnosis of ASF requires a
combination of diagnostic methods, which ensures an accurate diagnosis of the infection. Such an
approach is of key importance for the timely implementation of control measures and preventing
the spread of the disease.

Keywords: african swine fever, indirect imunoperoxidase test, ELISA, WOAH.

International Scientific Meeting. Proceedings, 2025.
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KJIACUYHA KYT'A CBUIBA - PE3YJITATH HAZI3OPA Y PEIIYBJINIU CPIICKOJ Y
2024. 1OJUHHN

Nparan KACATUR*, UBona CYBUR?, Jeiena MAPU'RY, Jiparan KHEXKEBUR!, Hemama
KPCTUR?

JaBHa ycTanosa Berepunapcku unctutyT Peny6nuke Cpncke ,,Jp Baco Byrosan*, Bama Jlyka, Bocha u
Xepuerosusa
2MucTuTyT 32 IpUMjeHy HykieapHe eHepruje, beorpan, Cpouja
*Kopecnoaentnu ayrop: Jparan Kacaruh, dragan.kasagic@virs-vb.com

Caskerak

Knacuuna kyra csuma (KKC) npencrasspa 3Ha4ajHy BUpYCHY OosecT 1oMahux v IUBJBUX CBUIbA,
no3Hary ckopo 200 roguna. KnacuyHa Kyra cBUmba je jeIHO O] Haj3HauyajHUjUX 3/1paBCTBEHUX U
€KOHOMCKHX 000Jb€Hha CBUIA, jep HAHOCH OTPOMHE I'YOUTKE y IPOU3BOIHH CBUbA. 3aIHHH MYT j€
nujarHoctukoBaHa y bocaum m XepueroBunu 2007. rogune. 3Hauaj KKC ormema ce u ca
CTaHOBHILITA Mel)yHapoIHe TpProBUHE M 3a0paHe MpPOMETa >KMBUX CBUIA W TPOU3BOAA OJf
CBUICKOI' ME€Ca M CHUPOBUHA 3a MHIYCTPHU]y, U3 3eMJb€ Y KOjO] ce IOjaBJbyjy oBa Ooject. Y
Perry6mumn Cprickoj ce ox 2020. romune He Bpmu BaknuHanuja npotuB KKC. Takohe, y
Peny6nmunu Cprickoj je y 2024. roqunu cripoBenieH [Iporpam akTHBHOT M MacUBHOT HaJ30pa Ha
KIacMyHy ¥ apuuky Kyry cBUEa KoJ nomahe W JHBJbE MOIyNanyje cBuma. [Iporpam ce
CIPOBOMO Ha 1ujeiioj Teputopuju Permybanke Cpricke, a BeTepUHapCKe OpraHu3alyje cy BpIuuie
Y30pKOBamkEe U JIOCTaBJbamkhe y30paka y pedepertHy sadopatopujy Pemyomuke Cprcke 3a KKC,
JaBHy ycraHoBy Berepunapcku mnctutyt Peny6nuke Cprcke ,,/Ip Baco byrozan®. Hamzop je
paheH 3ajeTHUYKH Ha KIIaCUYHY ¥ appuUKy KyTry CBUIA. AHanmu3upaHo je 2.486 y3opaka na KKC
METOJIOM JIaHuYaHe peakluje rnonmmepase y peanHoM BpeMeHy (Real Time PCR) u nuje 6uio
MO3UTUBHUX pe3ynrarta. On Tora je Ouso 317 y3opaka of] IMBJbUX CBUIA. AHaIM3UpaHo je u 312
y3opaka jgomahMx CBHIbAa W JBa Yy30pKa JUBBHX CBHa MeTogoM ELISA  (emsumckn
MMyHOCOPOEHTHH TeCT) Ha MMPUCYCTBO AaHTUTH]ENA M HHje OMJIO MO3UTUBHKX pe3yJITaTa.

KibyuHe pujeun: KlacHYHA KyTa CBHbA, JIMBJhA CBUIba, ToMmaha ceuma, ELISA, PCR.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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CLASSICAL SWINE FEVER - RESULTS OF MONITORING IN THE REPUBLIC OF
SRPSKA IN 2024

Dragan KASAGIC", Ivona SUBIC?, Jelena MARIC?, Dragan KNEZEVIC?, Nemanja KRSTIC?

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
2Institute for the Application of Nuclear Energy, Belgrade, Serbia
*Corresponding author: Dragan Kasagi¢, dragan.kasagic@virs-vb.com

Summary

Classical swine fever (CSF) is a significant viral disease of domestic and wild pigs, known for
almost 200 years. The last time CSF was diagnosed in Bosnia and Herzegovina was in 2007. The
importance of CSF is also reflected in the international trade and the ban on the trade of live pigs
and pork products and raw materials for the industry from the country where this disease occurs.
In the Republic of Srpska, vaccination against CSF has not been carried out since 2020. Also, in
the Republic of Srpska, the Program of Active and Passive Surveillance for Classical and African
Swine Fever in the Domestic and Wild Pig Population was completed in 2024. The program was
implemented throughout the territory of the Republic of Srpska, and veterinary organizations
performed sampling and delivery of samples to the reference laboratory of the Republic of Srpska
for CSF, the Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan".
Surveillance was carried out jointly for classical and African swine fever. 2,486 samples were
analyzed for CSF by the real-time polymerase chain reaction method (Real Time PCR) and there
were no positive results. Of these, 317 samples were from wild boars. 312 samples of domestic
pigs and two samples of wild boars were also analyzed by the ELISA method (Enzyme-Linked
Immunosorbent Assay) for the presence of antibodies and there were no positive results.

Keywords: Classical swine fever, domestic pig, wild pig, ELISA, PCR.

International Scientific Meeting. Proceedings, 2025.
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AHAJIN3A EINNM300THOJIOIIKE CUTYAIIUMJE BPYHEJIO3E — HEKA/I U CA/l,
INPEJJIO3U 3A BYAYRHOCT

HoBamuna MUTPOBUR'*, Maagen 3SEJJEHOBUR?, Teonop MAPKOBUWTR?, Bopuia NBAHURY
Beaemup KAJJUPU'RY, Cao6onanka IAHUR?

'Betepunapcku 3aBoj 1.0.0. ,,Teona6“, Bujesbuna, bocHa u Xeplerosuxa
*KopecnoaeuTtnu ayrop: Hosanuua Mutposuh, vzteolab@gmail.com

Caxerak

Bpymuenosa je xpoHu4Ha 3apa3Ha 6oiect OaKkTepHjcKe eTHOJIOTH]e, Koja moraha pa3nuyuTe BpCTe
KUBOTHUIA, Kao U Jbyze. [IpencraBipa 3Havyajan npoOieM 3a jaBHO 3[IpaBJbe U Y3POKYj€ BEIHKE
EeKOHOMCKe TyouTke y crodapctBy. IlpucycrBo Opyuenoze y bocam u  XepreroBuau
€BUICHTUPAHO j& MOYETKOM JEBEAECETUX TOJMHa, ¢ MoceOHUM xapuiuteM Ha (apmu Bojue
ycranoBe Mamada. Ox 2001. roguae ydecranoct ce nmoBehaBa Ko roBeia, oBana, Ko3a u JbyIu.
VY PenyOnumu Cprickoj ce, Ha OCHOBY 00aBE3HOI MpHjaBJbUBama 3apa3HUX 00JECTH, CIIPOBOAU
eMM300THOJIONIKA aHaNHu3a, Kopucrehn nmogatke MHUHHCTapCTBa MOJHONPUBPEE, IIyMapcTBa U
BOJIOIIPUBPE/IE U pe3yJITare 1abopaTOPHjCKUX UCIIUTHBAaka. MacoBHaA BaKIMHAIIMja OBalla U KO3a
3amoueta je 2009. ronune npuMjenom Rev-1 Bakuuue. Mnak, 0ojiecT U Jajbe MUPKYIIMIIE, IITO
3axTHjeBa aHaIU3y JAOocajallmux Mjepa. EnumunHanuja GoiecTH 3axTHjeBa KOHTPOIY KpeTama
KUBOTHA W HAA30p HAJ HOMAJICKUM crouapcTBoM. llutama ce Hamehy: KOIMKO Iyro
BaKIIMHHCAHa )KUBOTH»A OCTaje 3allITHNeHa ¥ KaKaB jOj j€ CTaTyC Mo UCTEeKy Tor nepuofa. [Ipekun
BaKIIMHAIIM]€ TOKOM jeJHE TOJIMHE OTBapa JMIIEMY O FheHOM yTULAjy Ha TepeHy. Kibydunu n3a3oBu
o0yxBarajy paznuke y epekTy Mjepa y OJHOCY Ha IMOYeTaK BaKI[MHAIM]e, YTUIA] HA POU3BOABY
cupa (anp. Bmammhku cup), pu3uk oJ1 MpeHoca BaKIIMHATHUX COjeBa, MOTPeOy 3a KanmaruTeTHMa
3a KOHTPOJIy KBaJIUTETa BaKIMHA, KA0 M pa3MaTpame NMpakce Kiamba MO3UTUBHUX KUBOTHHA KAo
y HEKUM JIpyruM 3emspama. [loTpedHo je kpuThuuku nmpercnuraTy nocrojehe Mjepe u yHanpeauTu
CTpaTeruje KOHTpoJIe 3apase.

Kibyune pujeun: Opyuenosa, emU300THONIONIKA CUTYalH]ja, 3apa3He O0IeCTH.
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ANALYSIS OF THE EPIZOOTIOLOGY SITUATION OF BRUCELLOSIS — PAST AND
PRESENT, SUGGESTIONS FOR THE FUTURE

Novalina MITROVICY*, Mladen ZELENQVI(’?l, Teodor MARKOVICl, Borisa IVANICY, Velemir
KADIRIC?, Slobodanka PANIC?

Veterinary Institute ,,Teolab®, Bijeljina, Bosnia and Herzegovina
*Corresponding author: Novalina Mitrovi¢, vzteolab@gmail.com

Summary

Brucellosis is a chronic infectious disease of bacterial origin that affects various animal species
and humans. It poses a significant threat to public health and causes substantial economic losses
in livestock production. The presence of brucellosis in Bosnia and Herzegovina was first recorded
in the early 1990s, with a notable outbreak at the Manjaca Military Facility. Since 2001, the disease
has become increasingly prevalent among cattle, sheep, goats, and humans. In the Republic of
Srpska, mandatory reporting of infectious diseases enables epizootiological analysis using data
from the Ministry of Agriculture, Forestry and Water Management and laboratory test results.
Mass vaccination of sheep and goats began in 2009 using the Rev-1 vaccine, applied
conjunctivally. Nevertheless, the disease persists, prompting a review of the implemented control
measures. Successful eradication requires strict control of animal movement and oversight of
nomadic livestock practices. Critical questions arise: How long are vaccinated animals protected,
and what is their status after the immunity period ends? A one-year interruption in vaccination also
raises concerns about its impact in the field. Key challenges include evaluating the effectiveness
of current measures compared to the early phase of vaccination, assessing risks for traditional
cheese production (e.g. Vlasi¢ cheese), managing cattle in contact with vaccinated small ruminants
(which may shed vaccine strains), the need for vaccine quality control facilities, and considering
the culling of positive animals, as practiced in some countries. Continuous presence of brucellosis
among cattle, sheep, and goats highlights the need for a more rigorous approach by authorities.
Existing measures should be critically reviewed, weaknesses identified, and improved strategies
developed for future control programs.

Keywords: brucellosis, epizootiological situation, infectious diseases.
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SEROLOSKA DIJAGNOSTIKA BRUCELOZE KOD PREZIVARA U BOSNI I
HERCEGOVINI: SESTOGODISNJI PODACI JAVNE USTANOVE ,,VETERINARSKI
ZAVOD HNZ/K* (2019-2024)

Lejla POBRIC-HADZIHASANOVIC!*, Luka LAURA!

1Javna ustanova ,,Veterinarski zavod HNZ/K“, Mostar, Bosna i Hercegovina
*Korespodentni autor: Lejla Pobri¢-Hadzihasanovié, lejlarm@gmail.com

Sazetak

Bruceloza je emergentna bakterijska zoonoza koja naj¢esée zahvata ovce, koze i goveda, a na
covjeka se prenosi izravnim ili neizravnim kontaktom sa zaraZzenim zivotinjama ili njihovim
produktima. Procjenjuje se da se globalno godiSnje zabiljezi izmedu 1,6 i 2,1 milijuna novih
slucajeva humane bruceloze, $to ovu bolest svrstava medu najrasprostranjenije bakterijske
zoonoze. Uzroénici iz roda Brucella su Gram-negativni, fakultativno unutaréelijski Stapiéi ili
kokobacili, od kojih je Brucella melitensis naj¢esce izdvojena vrsta u Bosni i Hercegovini (BiH)
te ujedno najpatogenija za ljude. Dijagnostika se u veterinarskoj praksi temelji prvenstveno na
seroloskim testovima zbog jednostavnosti, osjetljivosti i moguénosti masovnog probira. Seroloski
laboratorij Javne ustanove ,,Veterinarski zavod HNZ/K* u razdoblju od 2019. do 2024. godine
obradio je ukupno 49.086 uzoraka krvi i seruma metodom aglutinacijskog Rose Bengal testa
(RBT), od kojih su 43 bila pozitivna. Referentni laboratorij BiH Veterinarski institut Sarajevo
potvrdio je 39 uzoraka metodom reakcije vezanja komplementa (RVK), seroloskim testom vece
specificnosti, ali slabije prikladnosti za rutinski probir zbog tehnickih zahtjeva. Uzorci su pristigli
sa Sireg podru¢ja Hercegovine i Sredisnje Bosne, kroz sluzbeni program monitoringa bruceloze u
BiH, dijagnosti¢ke programe za male preZivare financirane od strane HNZ/K (Hercegovacko-
neretvanske Zupanije/kantona), te na zahtjev vlasnika u svrhu oznacavanja, prodaje ili potrebe
vjerskih obreda. Pozitivni nalazi su evidentirani tijekom cijele godine, s najveéim brojem
pozitivnih uzoraka zabiljeZenim kod ovaca (28), dok je najmanji broj utvrden kod goveda (5).
Dobiveni rezultati ukazuju na kontinuiranu prisutnost bruceloze na Sirem podrucju Hercegovine,
S povremeno seroloski potvrdenim sluc¢ajevima, Sto dodatno opravdava potrebu za kontinuiranim
nadzorom i primjenom preventivnih mjera.

Kljucne rijeci: bruceloza, seroloska dijagnostika, Rose Bengal test, RVK, ovce.
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SEROLOGICAL DIAGNOSIS OF BRUCELLOSIS IN RUMINANTS IN BOSNIA AND
HERZEGOVINA: SIX-YEAR DATA FROM THE PUBLIC INSTITUTION
»VETERINARY INSTITUTE OF HERZEGOVINA-NERETVA CANTON* (2019-2024)

Lejla POBRIC-HADZIHASANOVIC!*, Luka LAURA!

Public Institution ,,Veterinary Institute of Herzegovina-Neretva Canton*, Mostar, Bosnia and Herzegovina
*Corresponding author: Lejla Pobri¢-Hadzihasanovi¢, lejlarm@gmail.com

Summary

Brucellosis is an emergent bacterial zoonosis that most commonly affects sheep, goats, and cattle,
and is transmitted to humans through direct or indirect contact with infected animals or their
products. It is estimated that between 1.6 and 2.1 million new human brucellosis cases occur
globally each year, making it one of the most widespread bacterial zoonoses. The causative agents
belong to the genus Brucella, comprising Gram-negative, facultative intracellular rods or
coccobacilli. Brucella melitensis is the most frequently isolated and most pathogenic species for
humans, particularly in Bosnia and Herzegovina (B&H). In veterinary practice, diagnosis
primarily relies on serological tests due to their simplicity, sensitivity, and suitability for large-
scale screening. The Serological Laboratory of the Public Institution “Veterinary Institute of
Herzegovina-Neretva Canton” processed a total of 49,086 blood or serum samples between 2019
and 2024 using the Rose Bengal agglutination test (RBT), of which 43 tested positive. The
National Reference Laboratory the Veterinary Institute Sarajevo confirmed 39 of these samples
using the Complement Fixation Test (CFT), a serological method with higher specificity but
limited suitability for routine screening due to its technical complexity. Samples originated from
the wider regions of Herzegovina and Central Bosnia, submitted through the official brucellosis
monitoring program in B&H, diagnostic programs for small ruminants funded by the Herzegovina-
Neretva Canton, or at the request of owners for purposes such as identification, sale, or religious
slaughter. Positive results were recorded throughout the year, with the highest number detected in
sheep (28) and the lowest in cattle (5). These findings indicate the continued presence of
brucellosis across the wider Herzegovina region, with occasional serologically confirmed cases,
supporting the need for sustained surveillance and preventive measures.

Keywords: brucellosis, serological diagnosis, Rose Bengal Test, CFT, sheep.
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BRUCELOZA PREZIVARA U TUZLANSKOM KANTONU U PERIODU 2020-2024.
GODINE

Amela JAMAKOVIC'*, Maid HALILCEVIC?, Asmir SALIHOVIC!

LJavna ustanova Veterinarski zavod Tuzlanskog kantona, Tuzla, Bosna i Hercegovina
*Korespodentni autor: Amela Jamakovi¢, amelajamakovic@gmail.com

Sazetak

Bruceloza je jedna od naj¢es¢ih zoonoza na podruc¢ju Bosne i Heregovine, pa tako i u Tuzlanskom
kantonu, te godinama predstavlja javno zdravstvenu prijetnju. Ovo istrazivanje je sprovedeno kako
bi se dao prikaz epizootioloske situacije bruceloze na podru¢ju Tuzlanskog kantona u periodu
2020-2024. godine. Istrazivanje je sprovedeno na uzorcima seruma prezivara, primjenom Rose
Bengal metode kao screening testa, a konfirmacija seropozitivnih uzoraka radena je reakcijom
vezivanja komplementa (RVK). Od 94.371 testiran uzorak, 205 (0,22%) uzoraka je bilo Rose
Bengal pozitivno, od kojih je kod 110 (0,12%) potvrdena Brucella spp. RVK testom. Rezultati
ovog istrazivanja ukazuju na ograni¢enja trenutne politike kontrole, suzbijanja i iskorjenjivanja
ove bolesti 1 potrebu za dodatnim dijagnostickim metodama neophodnim za efikasniji program
kontrole bruceloze.

Klju¢ne rijeci: bruceloza, prezivari, Rose bengal, RVK.
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RUMINANT BRUCELLOSIS IN TUZLA CANTON IN THE PERIOD 2020-2024

Amela JAMAKOVIC!*, Maid HALILCEVIC?, Asmir SALIHOVIC!

Weterinary Institute of Tuzla Canton, Tuzla, Bosnia and Herzegovina
*Corresponding author: Amela Jamakovi¢, amelajamakovic@gmail.com

Summary

Brucellosis is one of the most common zoonoses in Bosnia and Herzegovina, including Tuzla
Canton, and has been a public health threat for years. This research was conducted in order to
present the epizootic situation of brucellosis in the area of Tuzla Canton in the period 2020-2024.
The research was conducted on ruminant serum samples, using the Rose Bengal method as a
screening test, and the confirmation of seropositive samples was done by the complement fixation
reaction (CFT). Out of 94,371 samples tested, 205 (0.22%) samples were Rose Bengal positive, of
which 110 (0.12%) were confirmed to be Brucella spp. CFT test. The results of this research
indicate the limitations of the current policy of control, suppression and eradication of this disease
and the need for additional diagnostic methods necessary for a more effective brucellosis control
program.

Keywords: brucellosis, ruminants, Rose Bengal, CFT.
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ENMMMIAEMHUOJIOIIKE KAPAKTEPUCTUKE MEJIMTOKOKO3E Y OJJHOCY HA
CITPOBOBEILE ITPOI'PAMA BAKIIMHAIIMJE MAJIUX ITPEZKUBAPA Y
PENIYBJIMIIUA CPIICKOJ U BOCHU U XEPLHEI'OBUHU

Napxo JECIIOTOBUR™, [lejana KPHETA?, Jeniena MAPURY, Iparan KACAT'h!, Usona
CYBUR!, Coma HUKOJIURY, Iparan KHEXKEBUR'!

JaBHa ycranoBa Betepunapcku uncruryt Penyonuke Cprcke ,,[lp Baco byrosan®, bama Jlyka, bocna u
XepuerosuHa
*Kopecmoaentuu aytop: apko ecmorosuh, darko.despotovic@virs-vh.com

Caxerak

V Peny6aunu Cprckoj u bocuu n Xepuerosunu (buX) Opynenosza y3pokoBana ca Brucella
melitensis 6uoBap 3 je enmemcka 300H03a, npucytHa ox 2001. rommue. Jo 2008. rommue,
HETIOCTOjamke a/IeKBaTHE KOHTPOJIE KpeTama )KUBOTHHA M BeOMa Jionia HHPOPMHICaHOCT papmepa
0 MOJMYKJIOj TIPUPOAU MEIUTOKOKO3€, MPOU3BEIH Cy HEMOTyhHOCT HEeHE KOHTpOJE KOI
JKUBOTHIHA, BUCOKY MPEBANCHIIN]Y Mel)y MajiuM ImpeKuBapruMa U BEeIUKU Opoj 000JbeIuX JbYIH.
OBo je 2009. roguHe A0BETO 10 OUTyKE Ja ce CTpaTeruja cy30rjama MEIUTOKOKO3¢E ,,TECTHPAj U
YKJIOHH 3aMHjeHHU CTPATETHjOM BaKIMHAIM]e MaJHX MpexuBapa BakunHoM REV-1 koja caapxu
arenyupany Brucella melitensis, y3 mojauan ceposomiku Hag3op roema. HoBa crpateruja je
npeaBubana MacoBHY BaKUMHALM]Yy MalMX [peXuBapa, 0€3 TPETXOJHOT TECTHpama
NOjeITMHAYHUX KUBOTHIGA, a IIOTOM JYTOTOAMIIBY KaMIlakby BaKIMHAIM]E MPUILUIOIAHOT
noamiarka. L{uip oBOr pajga je mokaszaTH y3pOYHO-TIOCICOUYHY Be3y u3Mmely HemocimemHor
cnpoBolera BaKIMHALIMjE MaJMX INpPEXHBapa IMPOTHB MEJIUTOKOKO3e W ToBehama meHe
MHIUACHIMjEe KOJ >KUBOTHIA M KoX Jbyaun y buX. IlomroBameM crpareruje BakUUHALHje
Tpebasio ce mocTUhM MOTIMYHO UMYHO CTaJI0, U3 KOT OM ce BPEMEHOM H3ITyYHIIe CBE )KHUBOTHIHE
KOje Cy HOCHOLHM ,,JJUBJbe* maToreHe Opyuene. MelyTum, aHaIM30M TpEHYTHE CHUTyalHje,
YTBPAMIU CMO J1a KJbYYHE CIIA0OCTH KOje Cy JIOBEJIE 10 IleHOT mupema y buX, Hu HaKOH 4eTBPT
BHUjeKa IPUCYTHOCTHU OBE OIIACHE 300HO3€, HUCY MpeBa3ul)eHe HU OTKIOmkeHe. Mjepa BakIMHaluje
jé KOMIIpOMHUTOBAaHa HEOJaroBpeMEHMM CHpOBOhEHEM WM TOBPEMEHHM MOTITYHHM
HecnpoBohemeM Ha HHBOY buX, WM Ha MOjeJMHUM JIOKadWTeTHMa. TUMe Cy cTpareruja
BaKIMHAIMjE ¥ TPOTPaMH KOjU CYy U3 Hhe MPOU3AILIH, YIIPKOC MOYETHOM yCIjexy, ocyhenn Ha
HEyCIjexX y epajuKallju MeIUTOKOKo3e. CHCTEeMCKO cIpoBoleme Mjepe BaKIMHALMje MajIux
NpeXnBapa UMa JTUPEKTaH yTHIA] Ha CMambemhe MOJaBHOCTH MEITUTOKOKO3€ KO JbYIH, JOK
NPOIYCTH Y BaKIIMHALIU]U yTUYy Ha nmoBehame meHe HHIHICHIIT]E.

Kibyune pujeun: Opyuenosa, Brucella melitensis, Bakuunanmja, Pemmy6nuka Cpricka, Bocna u
XepueroBuHa.
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EPIDEMIOLOGY OF MELITOCOCCOSIS IN RELATION TO THE
IMPLEMENTATION OF SMALL RUMINANT VACCINATION PROGRAMS IN THE
REPUBLIC OF SRPSKA AND BOSNIA AND HERZEGOVINA

Darko DESPOTOVIC'*, Dejana KRNETA!, Jelena MARIC?, Dragan KASAGICY, Ivona SUBIC',
Sonja NIKOLIC?, Dragan KNEZEVIC!

public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Darko Despotovi¢, darko.despotovic@virs-vb.com

Summary

In the Republic of Srpska and Bosnia and Herzegovina (B&H), brucellosis caused by Brucella
melitensis biovar 3 is an endemic zoonosis, present since 2001. Until 2008, the lack of adequate
control of animal movements and very poor awareness among farmers about the insidious nature
of melitococcosis made it impossible to control this diseasse in animals. This produced high
prevalence among small ruminants and a large number of people affected. All this led to the
decision in 2009 to replace the “test and eliminate™ strategy for controlling melitococcosis with a
strategy of vaccinating small ruminants with the REV-1 vaccine containing attenuated Brucella
melitensis, along with increased serological surveillance of cattle. The new strategy envisaged
mass vaccination of small ruminants, without prior testing of individual animals, and then a long-
term vaccination campaign of breeding stock. The aim of this paper is to demonstrate the causal
relationship between the inconsistent implementation of small ruminant vaccination against
melitococcosis and the increase in the incidence of this disease in animals and humans in B&H.
The vaccination strategy aimed to achieve a completely immune herd from which all animals
carrying the “wild” pathogenic brucella would be eliminated over time. However, by analyzing
the current situation, we have determined that the key weaknesses that led to its spread in B&H,
even after a quarter of a century of the presence of this dangerous zoonosis, have not been
overcome or eliminated. The vaccination measure has been compromised by untimely
implementation, or occasional complete failure to implement this measure at the level of B&H,
or in individual localities. Thus, the vaccination strategy and the programs that emerged from it,
despite their initial success, are doomed to failure in eradicating melitococcosis. Systematic
implementation of the small ruminant vaccination measure had a direct impact on reducing the
incidence of melitococcosis in humans, while vaccination failures contributed to an increase in its
incidence.

Keywords: Brucellosis, Brucella melitensis, vaccination, Republic of Srpska, Boshia and
Herzegovina.

International Scientific Meeting. Proceedings, 2025.
26



30. 'ognmme caBjeToBame NOKTOpa BeTepuHapcke MeaumuHe Perry6mke Cprcke (bocHa n Xepuerosnna)

1-14
OPRAVDANOST CIJEPLJENJA MALIH PREZIVACA CJEPIVOM REV-1

Perica ROMIC!, Petar DZAJA2, Ermina NOGIC**

Yeterinarska stanica Perica d.0.0., Kupres, Bosna i Hercegovina
2Sveudiliste u Zagrebu, Veterinarski Fakultet, Zagreb, Hrvatska
3Javna ustanova ,,Veterinarski zavod* Biha¢, Biha¢, Bosna i Hercegovina
*Korespodentni autor: Ermina Nogi¢, ermina_nogic2010@hotmail.com

Sazetak

U jednom obiteljskom poljoprivrednom gospodarstvu na podrucju Kupresa, cjepivom REV-1
procijepljena su 22 janjca u dobi od 9 do 10 mjeseci, 20 muskih i dvije Zenske zivotinje.
Gospodarstvo ukupno broji 920 ovaca i sva su grla cijepljena cjepivom REV-1. Janjci koji su
predmet istrazivanja ciljano su ostavljeni za cijepljenje u navedenoj dobi zbog Cinjenice da se
velika vecina zivotinja koje se cijepe u Bosni i Hercegovini cijepe upravo u dobi od 8 do 12
mjeseci. Dobiveni rezultati pokazuju da cjepivo u organizmu izaziva imunosni odgovor, i to u
100% ucinku. Naime, svih 22 janjaca 6. dan nakon cijepljenja bilo je seroloSki negativno, a 13.
dan seroloski pozitivno, §to je jasan pokazatelj da je to reakcija na primjenu cjepiva. Treba
napomenuti da su janjci bili izolirani u posebnom objektu i nije postojala mogucnost izazivanja
reakcije vanjskim ¢imbenikom. Prilikom posljednjeg uzorkovanja, 4 mjeseca i 14 dana nakon
cijepljenja, svi su uzorci bili negativni, §to znaci da cjepivo u organizmu izaziva reakciju koja je i
opisana u uputstvu, u kojemu se navodi da konjuktivalna primjena uzrokuje blag i kratkoro¢an
seroloSki odgovor kojim se izbjegava interferencija, a konvencionalnim seroloskim testovima na
brucelozu 4 mjeseca nakon cijepljenja. Ovi rezultati potvrduju ucinak cjepiva koji deklarira
proizvodac, ¢ak i uz odstupanja u primjeni zbog specificnih epizootioloSkih uvjeta ovcarstva
Bosne 1 Hercegovine, 1 otvaraju pitanje u¢inkovitosti sveukupnih odrednica propisanog programa
nadzora bruceloze u Bosni i Hercegovini jer se, bez obzira na dokazani postignuti deklarirani
ucinak cijepljenja, bolest 1 dalje pojavljuje 1 $iri u Zivotinja 1 ljudi.

Kljuéne rije¢i: bruceloza, cijepljenje, program nadzora.
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THE JUSTIFICATION OF VACCINATION OF SMALL RUMINANTS WITH REV-1
VACCINE

Perica ROMIC!, Petar DZAJA? Ermina NOGIC?

Veterinary Station Perica, Kupres, Bosnia and Herzegovina
2University of Zagreb, Faculty of Veterinary Medicine, Zagreb, Croatia
3Public Institution ,,Veterinary Institute” Biha¢, Biha¢, Bosnia and Herzegovina
*Corresponding author: Ermina Nogi¢, ermina_nogic2010@hotmail.com

Summary

A single family farm in the area of Kupres vaccinated a total of 22 lambs, 20 male and 2 female,
aged 9-10 months, with REV-1 vaccine. The farm has a total of 920 sheep and all the animals are
vaccinated with the REV-1 vaccine. The lambs that were the subject of the study were targeted for
vaccination at the indicated age due to the fact that the vast majority of animals vaccinated in
Bosnia and Herzegovina are vaccinated at the age of 8-12 months. The results obtained show that
the vaccine in the organism elicits an immunological response, with 100% effect. Specifically, all
22 lambs were serologically negative 6 days after vaccination, and serologically positive after 13
days, which is a clear indication that they reacted to administration of the vaccine. It should be
noted that the lambs were isolated in a separate facility and there was no possibility of the reaction
being caused by any external factor. At the last sampling, 4 months and 14 days after vaccination,
all samples were negative, which means that the vaccine had elicited the reaction in the organism
described in its instructions, which state that conjunctival administration produces a mild and
short-term serological response, avoiding interference with conventional serological tests to
brucellosis, 4 months after vaccination. These results confirm the effectiveness of the vaccine as
declared by the manufacturer, even with the deviations in application due to the specific
epizootiological conditions of sheep farming in Bosnia and Herzegovina, and question arises of
the effectiveness of the practices involved in the brucellosis control program as prescribed in
Bosnia and Herzegovina because, despite the proven, declared and achieved effect of the
vaccination, the disease continues to occur and spread in animals and humans.

Keywords: rucellosis, vaccination, monitoring plan.
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SEROLOSKA DIJAGNOSTIKA BRUCELOZE SVINJA — LABORATORIJSKO
ISKUSTVO

Zorana ZUROVAC SAPUNDZIC", Milan NINKOVIC?, Dragica VOJINOVIC!, Vesna
MILICEVIC?, Ljubi¥a VELJOVIC?, Dimitrije GLISIC?, Sofija SOLAJA®, Oliver RADANOVIC?,
Nemanja ZDRAVKOVICY, Jadranka ZUTIC!

INau¢ni institut za veterinarstvo Srbije, Beograd, Srbija
“Korespodentni autor: Zorana Zurovac Sapundzié¢, zorana.zurovac@nivs.rs

SaZetak

Bruceloza predstavlja jednu od najznacajnijih zoonoza, prisutnu Sirom sveta. Dugogodis$nji napori
1 velika sredstva ulaZu se u eradikaciju bruceloze na prostoru Srbije, pa ipak nasa zemlja jo$ uvek
nije zvani¢no slobodna od ove zaraze kod goveda i malih preZivara. Kod svinja, bolest se
prijavljuje sporadi¢no. Brucelozu kod svinja izaziva Brucella suis, a pobacaji, orhitis i
reproduktivni poremecaji glavni su simptomi bolesti. Jedan od glavnih izazova seroloske
dijagnostike bruceloze kod svinja predstavljaju lazno pozitivne reakcije, koje najcesce nastaju kao
posledica infekcije sa Yersinia enterocolitica O:9, ali i sa drugim bakterijama sli¢nih antigenskih
determinanti. Upravo zato, cilj ovog istraZivanja bio je da se ispitivanjem 50 seruma svinja
poreklom sa farme na kojoj je bruceloza potvrdena (izolovan Brucella suis), uporede razli¢ite
metode seroloske dijagnostike. Ispitivanja su obuhvatala Rose Bengal test (RB), reakciju vezivanja
komplementa (RVK) i kompetitivni enzimski imunosorbentni test (cCELISA) (dva kita razli¢itih
proizvodaca). Procenat seropozitivnih zivotinja upotrebom ovih testova je iznosio redom: 64%,
54%, 62% 1 66%. lako je u oba cELISA testa koriS¢en isti antigen, neusaglasenost rezultata
primecena je kod dve svinje. Manji broj seropozitivnih dobijen screening testom (RB) u odnosu
na cELISA, rezultat je lazno pozitivnih reakcija, koje nisu izuzeci u ELISA testovima. Najmanji
broj pozitivnih uzoraka detektovan je metodom RVK, najverovatnije usled medusobne interakcije
komplementa svinja sa komplementom zamorca, Sto umanjuje osetljivost testa. Rezultati
istrazivanja pokazuju da su RB kao screening i konfirmatorni cELISA test pouzdani u seroloskoj
dijagnostici bruceloze svinja. Usled ogranicenja seroloskih testova, kada je to moguce, treba
pristupiti izolaciji uzro¢nika, Sto predstavlja zlatni standard u dijagnostici bruceloze svinja.

Kljuéne redi: bruceloza, svinje, Rose Bengal, RVK, ELISA.

Zahvalnica: Istrazivanje je podrzano od strane Ministarstva nauke, tehnoloskog razvoja i inovacija
Republike Srbije (Ugovor br. 451-03-136/2025-03/ 200030).
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SEROLOGICAL DIAGNOSTICS OF SWINE BRUCELLOSIS - LABORATORY
EXPERIENCE

Zorana ZUROVAC SAPUNDZIC", Milan NINKOVIC?, Dragica VOJINOVIC!, Vesna
MILICEVIC?, Ljubi¥a VELJOVIC?, Dimitrije GLISIC?, Sofija SOLAJA®, Oliver RADANOVIC?,
Nemanja ZDRAVKOVICY, Jadranka ZUTIC!

IScientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
*Corresponding author: Zorana Zurovac SapundZié, zorana.zurovac@nivs.rs

Summary

Brucellosis is one of the most important zoonotic diseases, worldwide. Long-term efforts and
financial resources are made in eradicating brucellosis in Serbia. However, our country has not
achieved brucellosis-free status for cattle and small ruminants. In pigs, the disease is sporadically
reported. Brucellosis in pigs is caused by Brucella suis, with abortions, orchitis and other
reproductive failures being the main disease characteristics. One of the key issues of swine
brucellosis serological diagnostic are false positive reactions as a result of Yersinia enterocolitica
0:9 infection, but also with other bacteria sharing similar antigenic determinants. Therefore, this
study aimed to compare several serological methods by testing 50 swine sera, originating from a
farm with confirmed brucellosis (isolated Brucella suis). The investigations included Rose Bengal
(RB), complement fixation test (CFT) and Competitive Enzyme-Linked Immunosorbent Assay
(cELISA) (two kits from different manufacturers). Percentages of positive samples were: 64%,
54%, 62% and 66%, respectively. Although same antigens were used in both cELISA Kits,
discrepancy within the results were observed for two samples. Smaller proportion of seropositives
obtained with screening (RB) test versus CELISA, is a result of false positives that are not
exceptions in ELISAs. The minimum of positive samples were detected by CFT, probably due to
interaction of swine complement to guinea-pig complement, thus reducing sensitivity of CFT. The
study results showed that RB as screening and confirmatory CELISA tests are reliable in
serodiagnostics of swine brucellosis. Implying serology tests limitations, when possible, it is
recommended to perform pathogen isolation, being gold standard in diagnostics of swine
brucellosis.

Keywords: brucellosis, swine, Rose Bengal, CFT, ELISA.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No 451- 03-136/2025-03/ 200030).
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AHAJIM3A PE3YJITATA CEPOJIOIIKUX UCIIUTUBAILA HA Y3POUHUKE
ABOPTYCA KOJI JIOMARUX MAIIKAPA ¥ PENYBJIULM CPIICKOJ TOKOM 2024.
TOJVHE

Topan BACUJIMRY, Jeaena MAPUR?Y, Oimuep CTEBAHOBURY, Kemko CIATOJEBUR?,
Nejana KPHETAL, Cphan IJIMTOPURY, Coma HUKOJIUR?!

1JaBHa ycranosa Berepunapcku nnctutyt Peny6aunke Cprcke ,, JIp Baco Byrozan®, Bama Jlyka, bocHa u
XepuerosuHa
*Kopecmoaentau ayrop: ['opan Bacumuh, goran.vasilic@virs-vh.com

Caxerak

PenpomyKTHBHO 31paBibe JKMBOTHEbA TPEACTaBba jelaH OJ KJbBYYHUX (DakTopa y OJPIKUBO]
CTOYapCKO] MpOM3BOAKU. AOOpPTyCcHM HW3a3BaHU HMH(EKTHBHUM areHCHMa 3ay3uMajy MOCeOHO
MjecTo 300r WITETHOI YTHIAja Ha IUIOJHOCT, 3/paBJbe CTand, CEKOHOMCKY HCIUIATHBOCT
MIPOU3BOJIHE, TC TOCIBEANIA TI0 jaBHO 31paBibe. Tokom 2024.romauHe, ¢ muJbeM yTBphuBama
MpUCYCTBa CeUU(UYHUX AaHTHTH]ENIa TPOTUB y3pOYHUKA 1M00avaja KO/ NpexuBapa U CBUA,
aHAJIM3MpaHo je 25 y3opaka cepyma roema, 96 cepyma oBama, 16 cepyma ko3a u 318 cepyma
cBUmba. McruTuBameM cy 00yxBaheHH camo y30pIiv MMOPUjEKIOM M3 CTa/Ia Y KOjJUMa Cy KIIMHUYKA
eBUJICHTHPAHU adopTyCcH WK MpTBopolema. 3a ucnuTHuBame Ha Opyneno3y kopuinhen je Rose
Bengal tect, a motBpaa pesynrarta o6aBibeHa je PBK TectoMm (peakiiija Be3rBama KOMILICMEHTA).
CrendriuHa aHTUTHjEIa IPOTHB Pa3IMYMTUX cepoBapujeTera Leptospira spp. geTekroBaHa Cy
TecToM MuKpockoricke arnytunanuje (MAT), nok je ELISA (eH3uMcku IMyHOCOPOEGHTHU TECT)
kopuiiheHa Kao TecT u300pa 3a ocTajia ucnuTuBama. O YKYITHO aHaIM3UpaHKX, Ha OpyIeno3y je
MO3UTHUBHO pearoBaiO 54 y3opka oBama u 9 y3opaka ko3a. Kaja je y mutamy JIenTocnuposa,
aHTHUTH]EJIa Cy YTBpl)eHa y JIBa y30pKa cepyma roeea. Y ciyuajy jeaHe papMe CBUmbA, TPUCYCTBO
cneun(UYHUX aHTUTHjena je yTBpheHo koxa cBux 40 mcnuranux jenuHku. Ha Q rposnuny je
MO3UTHUBHO pearoBasio 17 oBara, 10k ¢y antutyjena npotus Chlamydophila abortus ycranosibena
y 15 cepyma oBana u 6 cepyma rosena. Koa cBumba MoCTOjU BHCOKA CEpOJIOLIKA MpeBaICHIIH]a
napBo (87,34%) um uumpko Bupyca tHn 2 (72.44%). AntutHjena mpotuB Bupyca PRRS
(penpOyKTHBHO PEeCHHPaTOpHH CHHIPOM CBHUHA) cy yTBpheHa kon 34,49% a mpoTuB Bupyca
6onectu Ayjeuxor koa 11,15% ucnuranux yzopaka. ¥Y3umajyhu y 003up cBe HaBeIeHO, epuKacHa
IIPEBEHIMja EKOHOMCKUX I'yOMTaKa U OYyBame 37paBJba )KUBOTHHA U JbYAU Moryhe je camo Kpo3
KOOP/IMHHUCAHO JIjeI0Bamkh¢ BETEPUHAPCKE CTPYKE U HAJIISKHUX UHCTUTYIIH]ja.

Kibyune pwujeun: undextuBHu aboprycu, mnankapu, PemyOmuka Cprcka, ceposomika
UCIHUTUBAA.
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ANALYSIS OF THE RESULTS OF SEROLOGICAL TESTING ON THE CAUSES OF
ABORTION IN DOMESTIC UNGULATES IN THE REPUBLIC OF SRPSKA DURING
2024

Goran VASILICY, Jelena MARIC?, Oliver STEVANOVIC?, Zeljko SLADOJEVIC?, Dejana
KRNETA!, Srdan GLIGORIC?, Sonja NIKOLIC!

Public Institution Veterinary Institute of the Republic of Srpska ,, Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Goran Vasili¢, goran.vasilic@virs-vb.com

Summary

Animal reproductive health is one of the key factors in sustainable livestock production. Abortions
caused by infectious agents occupy a special place due to the harmful effect on fertility, herd
health, economic profitability of production and consequences for public health. During 2024.,
with the aim of determining the presence of specific antibodies against the causative agents of
abortion in ruminants and pigs, 25 samples of bovine serum, 96 sheep serum, 16 goat serum and
318 pig serum were analised. The examination included only samples originating from herds in
which abortions or stillbirths were clinically determined. The Rose Bengal test was used to test for
brucellosis and the results were confirmed with the CFT test (Complement fixation test). Specific
antibodies against different serovars of Leptospira spp. were detected by the microscopic
agglutination test (MAT), while ELISA (Enzyme-Linked Immunosorbent Assay) was used as the
test of choice for other tests. Of the total analyzed, 54 sheep samples and 9 goat samples tested
positive for brucellosis. When it comes to leptospirosis, antibodies were found in two bovine serum
samples. In the case of one pig farm, the presence of specific antibodies was determined in all 40
examined individuals. 17 sheep reacted positively to Q fever while antibodies against
Chlamydophila abortus were detected in 15 sheep sera and 6 cattle sera. In pigs, there is a high
serological prevalence of parvo (87,34%) and circovirus type 2 (72,44%). Antibodies against
PRRS virus (Porcine reproductive and respiratory syndrome) were found in 34,49% and against
Aujeszky's disease virus in 11.15% of the tested samples. Taking into account all the above,
effective prevention of economic losses and preservation of the health of animals and people is
possible only through the coordinated action of the veterinary profession and competent
institutions.

Keywords: infectious abortions, ungulates, Republic of Srpska, serological tests.

International Scientific Meeting. Proceedings, 2025.
32


mailto:goran.vasilic@virs-vb.com

30. 'ognmme caBjeToBame NOKTOpa BeTepuHapcke MeaumuHe Perry6mke Cprcke (bocHa n Xepuerosnna)

1-17

IMPUKA3 CJIYYAJA BUPYCHE JUJAPEJE 'OBEJA KO ABEP/IUH AHI'YC
TEJIETA: HATOMOP®OJIOHKE ITPOMJEHE U MOJIEKYJIAPHA IIOTBPJIA
BUPYCA

Cphan TJIMTOPURY", Coma HUKOJIUR?, /iparan KHEXXEBUR!, Usona CYBUR?, /Iparan
KACATHR?, lejana KPHETA?, XKebko CJIATOJEBUR?Y, Baagucias MAHJIUH?

!JaBna ycranosa Berepunapcku nnctutyt Peny6auke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, Bocna n
XepuerosuHa
?Betepunapcka craHuna ,,Pyauh®, Mpxowuh I'pan, Bocha u Xepieropusa
*Kopecmogentau ayrop: Cphau [muropuh, srdjan.gligoric@virs-vb.com

Caxkerak

Bupychua aujapeja rosena (Bovine viral diarrhea, BVD) npencrasiba 0007beH€ FOBE/1a 01 BETUKOT
€KOHOMCKOT 3Hauaja. BupycHa aujapeja ropesa u 00JIECT CIIy30K0Xka Cy JBa MATOJOMIKA CHTHTETA
ucre BUpycHe etrosoruje. Y3pounuk je RNK Bupyc, u3 pamunuje Flaviviridae, poma Pestivirus.
[IpujemunBa cy ToOBea CBUX CTapOCHUX KaTteropuja. HajBaxxHuju u3BOp HHPEKIHUje Cy
nep3ucteHTHO nHpuupane ([11) ;xuBoTHbE, KOje H3IIydyjy BUPYC CEKPETHMa U €KCKPETHUMa, Te
OCHOBHE KOHTPOJIHE Mjepe Cy yCMjepeHe Ka crpedaBamy yBohema [11 xuBotuma. Kpajem 2024,
roJMHE W3BpIIEHA je 00AyKlMja TeneTta, pace AdGepAauH AHTYC, CTapOCTH 5 Mjeceld, MYIIKOT
1oJia, yMjepeHo JoOpor KOHIUIIMOHOT cTama. [IpeMa aHaMHECTHYKUM Mojanuma, Ha GpapMu of
oko 100 rpna nemaBana cy ce criopaaudHa yruayha Tenaam, Koja cy TOKOM KMBOTa UCIOJbaBaa
CHMIITOME TIOMYT BHCOKE TeMIepaType, Oujapeje U MporpecuBHE ciabocTH. JomuHaHTHE
MaKPOCKOIICKE MPOMjEHE Cy OMJie TIPUCYTHE Ha CIY3HHIIM TAHKHX IpUjeBa y GOPMHU XHUIIEPEMHU]e
U elleMa, Ka0 U OTPaHUYCHUX HEKPOTHYHO-(OMOPMHO3HUX MPOMjeHa, YHja ce CTPYKTypa Hazupe
Kpo3 ceposy IpujeBa. Takole, KoHCTaTOBaHO je moBehame CBUX JUM(PHUX YBOPOBA, TayKacTa
KpBaBJb€Ha Ha CpIly, a Ha OyOpe3uMa CHBKAcTO-Ojennyacta TMoJpydja, MyJITH(OKAIHOT
KapakTepa. XHUCTOMATOJIOUIKUM TperieoM yTBpheH je GpuOpHHO-XeMOparuuHu eHTEPUTHC, KOJU
ce KapaKTepucao mpoMjeHaMa y WHTECTHHAIHO] MYKO3H Y BHLy AECTPYKIHMje KPUITHA U PECHIla,
y3 oOMJIaH 3amnajbeHCKHM MOHOHYKJeapHu uHpuiaTpar. Ha mojennHuM Mjectuma, Ha MOBPLIMHU
CIly3HHLIE KOHCTaToBaHa je edy3uja @uOpuHa, ca HEyTPOQUIHUM TpaHyJIOLUTHMA U
eputporutuMa. Y IlajepoBuM Iuiodama je KOHCTATOBaHA MOTIYHAa JECTPYKIMja U HEKPO3a
aumdoruTa. Y miyhnma je KoHCTaTOBaH OPOHXHOIUTHC ca xurnepruiazujom BALT (OponxujamHo
TUMGOUIHO TKHBO), a y OyOpe3uma, AUCTPOPUIHO-HEKPOTHYIHO MPOMjeHe Ha TyOysmuma, Te
MacHBHA KpBaBJbeHa. Y ITUM(PHHM YBOPOBHMA Cy KOHCTATOBaHA KpBaBJbEHa M JICTUICLIHjA Y
TepPMHHATUBHUM LIEHTPUMA. Y30pLHM TKHBA CJIE€3MHE U ME3CHTEPHjaTHUX JIMM(HUX YBOPOBA CY
TECTUpAaHU Ha TPHUCYCTBO BHpyca roehe BHUpPyCHE [Wjapeje MPHUMjEHOM JIaHYaHE peaKIlHje
nonumepaze (PCR). Pesynraru PCR ananuse gokasaiau Ccy MPHUCYCTBO HYKJIEMHCKE KHCEITUHE
BHpyca roeeh)e BUpyCHE iMjapeje y HICTUTHBAHUM y30pIMa.

Kibyune pujeun: tene, Abepaun Auryc, BVD, enteputuc.
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BOVINE VIRAL DIARRHEA IN ABERDEEN ANGUS CALF:
PATOMORPHOLOGICAL CHANGES AND MOLECULAR CONFIRMATION - CASE
REPORT

Srdan GLIGORICY, Sonja NIKOLIC?, Dragan KNEZEVIC, Ivona SUBIC?, Dragan KASAGIC,
Dejana KRNETA!, Zeljko SLADOJEVIC?, Viadislav MANDIC?

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
2V/eterinary Station ,,Rudic*, Mrkonji¢ Grad, Bosnia and Herzegovina
*Corresponding author: Srdan Gligori¢, srdjan.gligoric@virs-vb.com

Summary

Bovine viral diarrhea (BVD) is a bovine disease of high economic importance. Bovine viral
diarrhea and mucosal disease are two distinct pathological entities of the same viral etiology. The
causative agent is an RNA virus belonging to the family Flaviviridae, genus Pestivirus. Cattle of
all ages are susceptible. The most important source of infection are persistently infected (PI)
animals that shed the virus through their secretions and excreta. Therefore, critical control
measures are aimed at preventing the introduction of Pl animals. In the end of 2024, an autopsy of
a 5-month-old Aberdeen Angus male calf was performed. The condition score of the calf was
moderately high. According to the anamnestic data, a number of sporadic deaths of calves were
recorded in a 100-cattle large farm. The calves exhibited clinical symptoms such as high
temperature, diarrhea and progressive weakness. Dominant macroscopic were hyperemic and
edematous changes on the mucosal surface of the small intestines, as well as limited necrotic-
fibrinous changes, readily visible by inspection of the serous surface. Also, enlargement of all
lymph nodes, pinpoint heart hemorrhages and grayish-whitish multifocally distributed foci on
kidneys. Histopathological examination revealed fibrino-hemorrhagic enteritis, characterized by
destruction of crypts and villi in the intestinal mucosa followed by abundant inflammatory
mononuclear infiltrate. Fibrin effusion, with neutrophil granulocytes and erythrocytes, were
observed in some areas of the mucosa. Complete destruction and necrosis of lymphocytes were
observed in Payer's patches. Bronchiolitis with BALT (bronchus-associated lymphoid tissue)
hyperplasia was found in the lungs, and dystrophic-necrotic changes in the tubules with massive
bleeding in kidneys. Bleeding and depletion in the germinal centers were noted in the lymph nodes.
Spleen and mesenteric lymph node tissue samples were tested for the presence of bovine viral
diarrhea virus using the polymerase chain reaction (PCR). The results of the PCR analysis proved
the presence of bovine viral diarrhea virus nucleic acid in the tested samples.

Keywords: calf, Aberdeen Angus, BVD, enteritis.
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Predavanje po pozivu

KONTROLA PROIZVODNJE MESA: MODERNI | FLEKSIBILNI PRISTUPI
ZASNOVANI NA RIZIKU U SISTEMIMA OSIGURANJA BEZBEDNOSTI MESA

Dragan ANTIC™

tUniverzitet u Liverpulu, Institut za infekcije, veterinarstvo i ekologiju, Ujedinjeno Kraljevstvo
*Korespodentni autor: Dragan Anti¢, Dragan.Antic@liverpool.ac.uk

SaZetak

Pre vise od deset godina Evropska agencija za bezbednost hrane (EFSA) je u nizu svojih nau¢nih
miSljenja predlozila modernizaciju inspekcije mesa 1 njeno unapredenje u sistem osiguranja
bezbednosti mesa, koji se zasniva na oceni rizika. EFSA je takode predlozila i okvir i komponente
novog modernizovanog i fleksibilnog sistema, zasnovan na prioritetnim bioloskim i hemijskim
opasnostima koje se moraju kontrolisati u lancu mesa. Novi sistem bi trebao da longitudinalno
integriSe niz preventivnih kontrolnih mera na nivou farme i klanice, gde su zvani¢na inspekcija
mesa i sistem upravljanja bezbednosti mesa samog proizvodaca integrisani u jedinstvenu celinu.
Glavne komponente sistema bi bile kategorizacija farmi i klanica na osnovu nivoa bioloskih 1
hemijskih rizika koje predstavljaju, unapredene informacije iz lanca hrane, sama inspekcija mesa
koja bi se bazirala na najbitnijim rizicima za zdravlje i dobrobit Zivotinja, upotreba
intervencija/dekontaminacija za meso trupova, digitalizacija proizvodnje i kontrole mesa, kao i
postojanje centralnog menadZera rizika koji bi imao odgovornost da balansira rizike i donosi
odgovarajuc¢e odluke. Ocekuje se da ¢e veterinarske sluzbe i ovlaSéeni veterinari imati klju¢nu
ulogu u razvoju, implementaciji i odrzavanju novog sistema, tako da je njihov trening veoma bitan
kako bi uspeSno ispunjavali ulogu menadZera rizika u novom sistemu. Medutim, proces
implementacije novog sistema se jo$§ uvek nalazi u pocetnoj fazi. Dalji napredak, koji ¢e dovesti
do njegovog punog razvoja i implementacije, zavisi od buducih detaljnih nau¢nih istrazivanja, kao
i razmeni znanja i iskustava izmedu svih strana ukljucenih u ovaj sistem, nau¢nih institucija,
agencija za bezbednost hrane i industrije.

Kljuéne redi: inspekcija mesa, kategorizacija rizika, osiguranje bezbednosti mesa.
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CONTROLLING MEAT PRODUCTION: MODERN, FLEXIBLE AND RISK-BASED
APPROACHES TO MEAT SAFETY ASSURANCE SYSTEMS

Dragan ANTIC™

tUniversity of Liverpool, Institute of Infection, Veterinary and Ecological Sciences, United Kingdom
*Corresponding author: Dragan Anti¢, Dragan.Antic@liverpool.ac.uk

Summary

More than ten years ago, the European Food Safety Authority (EFSA) issued a series of scientific
opinions proposing the modernization of meat inspection and its transition into a risk-based meat
safety assurance system. EFSA also proposed the framework and components of a new
modernized and flexible system, based on priority biological and chemical hazards that must be
controlled in the meat chain. The new system should longitudinally integrate a series of
preventative control measures at the farm and abattoir level, where official meat inspection and
the producer's own meat safety management system are integrated into a coherent whole. The main
components of the system would be the risk categorization of farms and abattoirs based on the
level of biological and chemical risks they pose, improved food chain information, meat inspection
per se which would tackle the most important animal health and welfare risks, use of carcass
interventions/decontamination, digitalization of meat production and controls, as well as the
presence of a central risk manager who would have the responsibility to balance risks and make
appropriate decisions. Veterinary profession and official veterinarians are expected to play a key
role in the development, implementation and maintenance of the new system, so their training is
essential in order to successfully fulfil the role of the risk managers in the new system. However,
the implementation of the new system is still in an initial phase. Further progress, leading to its
full development and implementation, depends on future extensive scientific research, as well as
on exchange of knowledge and experience between all stakeholders, academia, food safety
authorities and industry.

Keywords: meat inspection, risk categorization, meat safety assurance.
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IIpenaBame 110 MO3UBY

AJITEPHATHUBHA XPAHA 3A )KUBOTHUIHE Y HOPBEIIKOJ CTOYAPCKOJ
MMPOU3BOAIBLU U YTUIIAJ HA KBAJIMTET MECA

Baanana TPABEK AATPEHY, Mapraper OBEPJIAH/I?, Jlus Topyn MUAJIAH? Xuane
IIOJEHY, Bjopr ETEJAHJICIAJI?

Fiska Mglle, Poze, Hoppemixa
2HopBeInKn YHUBEP3UTET KUBOTHUX Hayka, Ac, HopBerka
*Kopecnionentu aytop: Bramana ['pabex-Aarpen, vladana.grabez@fiska.no

Caxkerak

OpnpxuBa Mpou3BoOAKa Meca y HopBenikoj cBe BHINE HaryiamaBa yrnorpeOy alTepHATUBHHUX U
JIOKaJIHO TIPOM3BEACHUX CacTojaka xpaHe 3a xkuBoTumbe. Lnsp Bnane Hopgerke je mobosbmame
CaMO/IOBOJBHOCTH XpaHOM (KHTapHIle M MaXyHapKe y3rajane y HopBemkoj, MUKpoaire 1 MOpCKe
anre, HyCIIPOM3BOJM MHIYCTpHUje Meca, OpalIiHo O]l MHCEKaTa M IIyMcKa Ouomaca) u noBehame
OJIp’)KMBE TIPOU3BOIEH-C TTpoTenHa 3a 15% y crogapckom cektopy no 2034. rogune. Tpu cryamje
HCTUYY YTHIA] HOBUX CacTOjaka XpaHe 3a XXHBOTHIbE, Kao 1mTo ¢y kBacar] Cyberlindnera jadinii u
Mopcke anre Saccharina latissima, Ha kBanuTeT Meca, Te MOTEeHIMjan TwiaBux aarmu (Mytilus
edulis) kao oJp>KUBOT U3BOPA MPOTEHHA 3a MIPOM3BO/ILY JKUBHHE. Y MPBOj CTYAUjH, 3aMjeHa COje
kBaciiem Cyberlindnera jadinii y ucxpanu opojiepa (Ross 308) y3 momatak 10%, 20% u 30%,
pe3yiTyje cMambelmeM TeKHHE Tpyla, caapikaja JMHOJHE KHCeIWHEe W apoMe nuieher Oaraka.
Amnanuza metabonmuTa Meca OaTaka TMOKa3yje MOBHIICHE OMOMapKepe MOBE3aHe ca pa3rpajmboM
NPOTENHA, Kao aJalTHBHU OJrOBOP HA CMamkeHU yHOC xpaHe. OBo je moBehano notaMmUBame U
METaJIHU YKYC Meca TOKOM CKJIaJMIITEHa y (prokuaepy. ¥ Ipyroj CTyauju, KOPUCHH epeKTu
J0/laBakba MOPCKUX il Y HCXpaHy INpexXuBapa IMPHUIHCY]y ce OoraToM cacTaBy Makpo HU
MHUKpOHyTpHjeHaTa. McTpaxkeH je ytumaj Saccharina latissima na kBamurer meca Hopsemke
jarmanu (paca bujena oBia) ca HICXpaHOM y3 J0AAaTaK OCYIIEHUX MOPCKUX airu oX 2,5% u 5% u
OMKOBa MjelllaHala JUMY3UHCKE pace ca UCXPaHOM y3 Jojaatak ol 1% OlaHIMpaHuX MOPCKHX
anru. OBO je JOBeJO 0 MOOOJbIIamka KBajluTeTa Meca. peha cTyauja uctpaxyje MmoTeHIM]jal
IJIaBUX Jarky y ucxpanu nuwinha Ross 308. IlporenH narsyu MMa KOMEpLUjalIHy MPUMjEHY y
MCXpaHU HOCHJIMIIA Y IIBEJCKO] OPraHCKO] MPOU3BOAKBH jaja. Caapku 3Ha4ajHe KOJIMYUHE COJIH
(Nau Cl), mrto orpanu4daBa meroBy ynorpedy Kao 3aMjeHy 3a cojy, YIPKOC BUCOKO] CBAPJbUBOCTH
U JIOKAJIHO] JIOCTYNMHOCTU. VcTpakuBame ykaszyje Ha mHoTpely IuBep3u(UKaIlUje JIOKAIHO
MIPOU3BEACHNX M3BOpa IMPOTEHHA ONTHUMH3AIMjOM TPOHU3BOIIBE XpaHE YKJbYUHBAHEM HOBUX
cacTojaka, pa3Boj TEXHOJIOTHj€ Mpepaje, Tj. YKIambamke COJIM U IITeTHUX KOMIIOHEHaTa, pacTa
KUBOTHIHA, 3/[PaBJba M KBATUTETA MeCa, Ka0 ¥ XOJUCTHYKH TMPHUCTY ,,0/1 OKEaHa JI0 1MoJba“.

KibyuHe pujedmn: noKagHa XpaHa 3a KMBOTHUHE, HOBH NPOTEHHHU, CTOYAPCKA MIPOU3BO/AMA,
KBaJIUTET Meca.

3axBannuna: Pax je moapkan cpencreuma Foods of Norway m BlueMusselFeed (Research Council of
Norway, rpant 237841/030 u 6p. 337261), xao u npeanpojexra Mapping aroma challenges in Norwegian
lamb and sheep meat, originating from the animal's microbiota (Fondet for forskningsavgift pa
landbruksprodukter, 6p. 121395).
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ALTERNATIVE FEEDS IN NORWEGIAN LIVESTOCK PRODUCTION AND
IMPACTS ON MEAT QUALITY

Vladana GRABEZ-AGRENY", Margareth @VERLAND?, Liv Torunn MYDLAND?, Hilde
SCH@YEN?, Bjerg EGELANDSDAL?

Fiska Mglle, Rade, Norway
2Norwegian University of Life Sciences, As, Norway
*Corresponding author: Vladana Grabez-Agren, vladana.grabez@fiska.no

Summary

Sustainable meat production in Norway increasingly emphasizes the use of alternative and locally
produced feed ingredients. The Norwegian Government's goal is to improve food self-sufficiency
(Norwegian-grown cereals and legumes, microalgae and seaweed, meat industry by-products,
insect meal and forest biomass) and to increase sustainable protein production by 15% in the
livestock sector by 2034. These studies highlight the impact of new feed ingredients, such as the
yeast Cyberlindnera jadinii and the seaweed Saccharina latissima, on meat quality, and the
potential of blue mussels (Mytilus edulis) as a sustainable source of protein for poultry production.
In the first study, replacing soybean meal with Cyberlindnera jadinii yeast in the diet of broiler
chickens (Ross 308) at 10%, 20% and 30% supplementation resulted in reduced carcass weight,
linoleic acid content and warm-over flavor in chicken leg meat. Metabolite analysis of drumstick
meat showed elevated biomarkers associated with protein degradation, as an adaptive response to
reduced feed intake, when yeast was added to the diet. Addition of yeast increased browning and
metallic flavour of meat during refrigerated storage. In the second study, the beneficial effects of
seaweed supplementation in ruminant diets were attributed to its rich macronutrient composition
as well as micronutrients. The effect of Saccharina latissima on meat quality was investigated in
Norwegian White lambs fed diets supplemented with 2.5% and 5% wilted seaweed and in
crossbred Limousin bulls fed diets supplemented with 1% blanched seaweed. This resulted in
improved meat quality. In the third study, potential of blue mussel meal as a high-quality protein
source in the diet of Ross 308 chickens was investigated. Mussel meal is already used
commercially in Swedish organic egg production. Preliminary data indicate that, with current
technology, mussel meal contain significant amounts of salt (Na and CI), which may limit its use
as a high-level replacement of soybean meal, despite its high digestibility and local availability.
Present data indicates a need for diversification of locally produced protein sources, feed
optimization and production with respect to inclusion rates of the new ingredients, development
of processing technology, i.e. removal of salt and contaminants, assessment of performance, health
and quality of animal meat and a holistic approach "from ocean to field" in terms of safety.

Keywords: local feed, novel protein, animal production, meat quality.

Acknowledgements: The work was financed by Foods of Norway and BlueMusselFeed (Research Council
of Norway; grant 237841/030 and No. 337261) and Preproject Mapping aroma challenges in Norwegian
lamb and sheep meat, originating from the animal's microbiota (Fondet for forskningsavgift pa
landbruksprodukter, No. 121395).
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PARAMETRI PROCENE KVALITETA SENA

Stamen RADULOVIC", Dragan SEFER, Dejan PERIC?, Branko PETRUJKIC?, Jelena
NEDELJKOVIC TRAILOVIC?, Aleksandra IVETIC? Bojan STOJANOVIC?

tUniverzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
2Institut za primenu nauke u poljoprivredi, Beograd, Srbija
3Univerzitet u Beogradu, Poljoprivredni fakultet, Beograd, Srbija
*Korespodentni autor: Stamen Radulovi¢, stamen.radulovic@gmail.com

SaZetak

Zbog razli¢itog sastava, hrana za zivotinje stalno se ispituje, a najéesce u cilju utvrdivanja vrste i
koli¢ine hranljivih materija, prisustva Stetnih materija, kao i1 svih vidova kvarenja. Posebnu
opasnost predstavlja ¢injenica da upravo Stetne materije (organski i neorganski toksini, raspadni
produkti kvarenja, teSki metali, pesticidi, hormoni i dr.) mogu uéi u lanac hrane i dospeti u
namirnice animalnog porekla, a zatim ugroziti zdravlje ljudi. Smatra se da ni jedna vrsta hraniva
ne pokazuje vece variranje hranljive vrednosti kao seno. Tako se ona moze se kretati u Sirokom
rasponu od hranljive vrednosti slame, pa sve do vrednosti slabijeg koncentrovanog hraniva. U
analizi kvaliteta sena koriste se organolepticki pregled, pregled lupom i mikroskopom,
mikrobioloski pregled, brojne fizicko-hemijske analize, kao i bioloski ogled ishrane. Na osnovu
dobijenih rezultata vrsi se poentiranje sena, a zatim donosi odluka o na¢inu njegove upotrebe u
ishrani razli¢itih vrsta i proizvodnih kategorija zivotinja.

Kljuéne redi: seno, kvalitet hrane, ishrana prezivara.

Zahvalnica: Rad je podrzan sredstvima Ministarstva nauke, tehnoloskog razvoja i inovacija Republike
Srbije (Ugovor broj 451-03-136/2025-03/200143).
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HAY QUALITY ASSESSMENT PARAMETERS

Stamen RADULOVIC", Dragan SEFER, Dejan PERIC?, Branko PETRUJKIC?, Jelena
NEDELJKOVIC TRAILOVICY, Aleksandra IVETIC? Bojan STOJANOVIC?

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
3Institute for the Application of Science in Agriculture, Belgrade, Serbia
*Corresponding author: Stamen Radulovi¢, stamen.radulovic@gmail.com

Abstract

Due to the different composition, feed is constantly tested, most often in order to determine the
type and amount of nutrients, the presence of harmful substances, as well as all types of spoilage.
A particular danger represents the fact that harmful substances (organic and inorganic toxins,
decay products, heavy metals, pesticides, hormones, etc.) can enter the food chain and end up in
foods of animal origin and then endanger human health. It is believed that no forage shows greater
variation in nutritional value than hay. Thus, it can range from the nutritional value of straw, all
the way to the value of a weaker concentrated nutrient. In the analysis of hay quality, organoleptic
examination, examination with a magnifying glass and microscope, microbiological examination,
numerous physical and chemical analyses, as well as a biological examination of nutrition are
used. Based on the obtained results, the hay is scored, and then a decision is made on how to use
it in the nutrition of different species and production categories of animals.

Keywords: hay, feed quality, ruminant nutrition.

Acknowledgments: The study was supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143).
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YTUIAJ ITIPABUJIHE ITPUITPEME KOH3EPBUCAHE KABACTE XPAHE HA
IMPOU3BOJHE PE3YJITATE BUCOKOMJIEYHHHUX I'PJIA

Hparan BYPCARY, Anekcanagpa UBETUR?, Munan MAJIETURY, Iiparan KHE)KEBUR®

'Vuusepsurer y Beorpany, ®akynter BeTepuHapcke Meaunune, beorpan, Cpouja
2MucTuTyT 32 NIpUMEHY Hayke y noJbonpuspeny, beorpan, Cpouja
%JaBHa ycranosa Berepunapcku uHCTUTYT Pery6nuxe Cprcke ,,Jip Baco Byrosan®, bama Jlyka, Bocha u
XepuerosuHa
*Kopecniomentau ayrtop: Jparau Bypcah, drbursac@gmail.com

Caskerak

Kabacra xpana npezacrtaBiba BakaH U3BOpP CTOYHE XpaHe 3a XKUBOTHUHe. OHa unHM mpeko 60%
yJiena o0poka KoJi BACOKOMIIEUHHUX Tpiia. Kabacta XxpaHa ce KOPUCTH y BUY 3€JIieHEe Mace, CUIIaxe
u ceHa. OJ1 HaBeIEHUX 110 KBAIUTETY ¥ CaJIPiKajy XpambUBUX MaTepHja, CUIIaXa je HajIpuOIKHIja
3eseH0j MacH. [1omToBameM CBUX MPOLEAypa Y NPUIIPEMH, CHIUPAlky U H3Y3UMamy HCTE, Y3
nocebaH OCBPT Ha €HEPreTCKU, KUCETMHCKH M MIPOTEHHCKU CAaCTaB, JUPEKTHO MOKEMO yTHULIATH
Ha OanaHcupame 00poka. HyTpuinoHucTi Koju ce 6aBe MCXpaHOM BUCOMJICUHUX KpaBa, HajBUIIIC
nocBehyjy maxiy OBOM KOH3EPBHCaHOM XpaHUBY. KoH3epBuCaHa XpaHHBa NPECTaBIbajy BaXKaH
JIe0 €HepreTCKOT U MPOTEUHCKOT OanaHca y Mpou3Boikbu Miieka. CBpxa kopuihema aguTiBa Kao
OMOTEXOJOMKUX JOoCTHUrHyha y mUpuIpeMd KOH3EpBHCAHMX XpaHHMBa jecTe Jaa y3 mnomoh
MUKpPOOpraHuW3aMa WIM Jojaraka (KHUCEeJIMHEe, CTa0WIu3aTop CHJIaXe) XpaHUBO Oyje
aepocTabuWiIHO U (epMEHTAMOHUM TpolecuMa oMoryhumo cHmxaBame pH 1 cipednMo pasBoj
HEMOBOJHHUX MUKpOOpraHu3ama. ¥ crpeMamy KOH3EepBHUCAHUX XpaHHBA, BEOMa je BakaH 0J1a0up
KBaJUTeTHUX XuOpuaa. [IpuHocu Tpeba ga Oyay BEIHMKH U J1a € Ha MECTY IIPUIIpEeMe XpaHe (CHIIO
OMMOBH), KpO3 HPOTOKOJ HCIOLITYjy TMpoleaype, koje he omMoryhutu KBaJuTeTaH MPOU3BOJ
(TpaBMITHO TaXKEHE Mace, aluIMKallija aJuTHBA, TIOKPHUBAKHE Mace U YIHMHAK MTyHEha CHII0CA).

Kiby4He peun: KoH3epBUCaHa XpPAaHUBA, aAUTUBH, EHEPTHja, CUIIAXKA.
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THE IMPACT OF PROPER PREPARATION OF CANNED ROUGHAGE FORAGE ON
PRODUCTION RESULTS OF HIGH-DAIRY CATTLE

Dragan BURSAC!, Aleksandra IVETIC?, Milan MALETIC?, Dragan KNEZEVIC?

tUniversity in Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Institute for Science Application in Agriculture, Belgrade, Serbia
SPublic Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Dragan Bursaé, drbursac@gmail.com

Summary

Roughage forage is an important source of animal feed. It makes up over 60% of the ration of
high-dairy cattle. Roughage is used in the form of green mass, silage and hay. Of the above, silage
is the closest to green mass in terms of quality and nutrient content. By following all procedures
in preparation, ensiling and removal, with special attention to the energy, acid and protein
composition, we can directly influence the balance of the ration. Nutritionists who deal with the
nutrition of high-dairy cows pay the most attention to this preserved feed. Preserved feeds
represent an important part of the energy and protein balance in milk production. The purpose of
using additives as biotechnological achievements in the preparation of preserved feeds is to make
the feed aerostable with the help of microorganisms or additives (acids, silage stabilizers) and to
enable the lowering of pH through fermentation processes and prevent the development of
unfavorable microorganisms. In the preparation of preserved feeds, the selection of quality hybrids
is very important. Yields should be high and at the place of food preparation (silos) procedures
should be followed through the protocol that will enable a quality product (proper trampling of the
mass, application of additives, mass coverage and silo filling efficiency).

Keywords: canned feed, additives, energy, silage.

International Scientific Meeting. Proceedings, 2025.
42


mailto:drbursac@gmail.com

30. 'ognmme caBjeToBame NOKTOpa BeTepuHapcke MeaumuHe Perry6mke Cprcke (bocHa n Xepuerosnna)

-5
CEH30PHA AHAJIM3A MECA ’)KUBUHE

Muaan K. BAJITHRY, Mapuja CTAPYEBUH2, Muauna JIAY JAHOBHURY, Harama
TJIAMOYWINJAY, Anekcanapa TACUR?, Bpanncaas BAJITUR?, Jenena JABBUR?

1Vuuepsurer y Beorpany, ®akynter BeTepuHapcke Meauiube, beorpaa, Cpbuja
2Bojcka Cpbuje, Beorpan, Cpbuja
SHayunu uHCTHTYT 3a BetepuHapcTBo Cpbuje, Beorpan, Cpbuja
“MHCTUTYT 3a XMTUjeHy U TEXHOJIOrujy Meca, beorpaa, Cpouja
“Kopecnonentnu aytop: Munan K. Baxruh, milanbaltic@gmail.com

Caxerak

YoBek je Meco y HMCXpaHH KOPUCTHO W Tpe HEero IITO Ce HWCIPaBHO M MOYEO0 Ja XOAaa
(bumnenanmsam), a pyke ociio00aH0 3a Ipyre paame, u3Mel)y ocTalior U 3a u3pay ajiara (KaMeHHX
Ce4rBa) 3a JIOB XHMBOTHHbA. Taza je Beh mocTao 4oBeK, HUINTA Mambe Pa3IMUUT O] JaHalImer. Beh
TaJa je eMIIMPUjCKH CTEKAO0 3Hamka O XpaHH KOja MOXKe J1a Oy/e MTEeTHA M0 HEroBO 31paBibe. Ta
ca3Hama CTeKao je Kopucrehu cBoja yyma (BUI, MHPHC, YKYC, TOJIHUP, CIyX) LITO 3HAYM Ja CE
ET0Ba OlleaHa yIOTPeO/LUBOCTH XpaHe 3aCHUBAJIA HAa CEH30pcKoj aHanm3u. Otyna ce Mmoxe pehu
Jla je CeH30pCcKa aHaIKM3a HajCcTapyuju MOCTYIaK aHAIM3e XpaHe U J1a je XUTHjeHa XpaHe HajcTapuja
TMCLIUIUIAHA BETepUHApCKe MenuiHe. M nanac je ceH30pcKa aHajan3a peoBaH MOCTYTaK aHaIH3e
XpaHe. Y ceH30pCKOj aHAJM3H YUECTBY]Y MOjeHHIH, CYOjeKTH I1a C MOTPEIIHO CYMEbANO y IeHY
o0jexTuBHOCT. [laHac je ceH30pCKa aHaiW3a y BEIUKO] MEpH CTaHaapau3oBaHa (ypeheme
IIPOCTOPHja 32 CEH30PCKY aHaK3y, N300p 00yKa M TPSHHUHT OLICHhHUBaYa, METO/IC HCIIUTHUBAbA) Ma
ca TpaBOM MMa aTpuOyTe O0jeKTHBHE aHAJIM3€ O YeMy TOBOPH M UHIHCHHUIA J]a CE KOPUCTH Y
Hay4YHUM HCTpakuBambuMa. CeH30pCcKa aHajiu3a Meca XMBHHE C€ PEJOBHO KOPHCTH Y OICHHU
KBaJIUTETa Tpyna (MHCIEKIM]CKU MIperien) Koju ce y Hajehoj Mepu 3acHMBA Ha BU3YEITHOM
nperyieny ¥ yrBphuBamy MaHa Tpymna (mpoMeHa 0oje, IpeloMHU KOCTH]Y, HIYallemha 3r1000Ba,
XEMaTOMH, MOJIPHIIE, MUOTIATH]€e, 3aITaJbeHCKH MPOIECH, IIPOMEHE Ha YHYTPAIIlbUM OpraHuMa). Y
1a00paTOpHUjCKUM yCJIOBHMA Hajyenrhe Cy MpeAMET HCIUTHBama AEJIOBU Tpyna (Meco Ipy.u,
Oatak ca kapabaTakoMm) W MPOU3BOJIA OJ] Meca >KUBHUHE, MIPU YEMY CE€ aHaJIu3upa u3rien, 0oja,
MHUpHUC, YKyC M TekcTypa. JlabopaTopujcka HCHOUTHBama MOTY Ja C€ HPUKAXy OIMCHO
(meckpuntuBHa aHanuza). McnutuBaHe ocoOMHE Meca >KMBHHE MOTy OpojyaHo Ja ce
KBaHTU(UKY]Yy (KBaHTUTATHBHA JIeCKpUNTUBHA aHann3a-QJIA), craTucTuuku oOpajie U KOpUCTE
Ce y HCTPaXHBAUKE CBPXE.

KibyuHe peun: MHCTIEKIIU]CKHU TIPETIIE, TaOopaTOpHjCcKa UCIIUTHBAaKa, MaHe TpyTa.

3axBanHuna: Pan je moxpikaH cpeiactBuma MUHHCTApCTBa HayKe, TEXHOJIOIIKOI pa3Boja M WHOBAIMja
Peny6nnke Cp6uje (Yrosop 6poj 451-03-136/2025-03/200143).
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2Army of Serbia, Belgrade, Serbia
3 Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
“Institute of Meat Hygiene and Technology, Belgrade, Serbia
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Summary

Man used meat in his diet even before he straightened up and began to walk (bipedalism) and freed
his hands for other actions, including making tools (stone blades) for hunting animals. At that time,
he had already become a man, no less different from today. Even then, he empirically acquired
knowledge about food that could be harmful to his health. He acquired this knowledge using his
senses (sight, smell, taste, touch, hearing), which means that his assessment of the usability of food
was based on sensory analysis. Hence, it can be said that sensory analysis is the oldest process of
food analysis and that food hygiene is the oldest discipline of veterinary medicine. Even today,
sensory analysis is a regular process of food analysis. Sensory analysis involves individuals,
subjects, so its objectivity was wrongly doubted. Today, sensory analysis is largely standardized
(arrangement of rooms for sensory analysis, selection and training of assessors, testing methods)
and therefore rightfully has the attributes of objective analysis, as evidenced by the fact that it is
used in scientific research. Sensory analysis of poultry meat is regularly used in carcass quality
assessment (inspection), which is largely based on visual inspection and determination of carcass
defects (color changes, bone fractures, joint dislocations, hematomas, bruises, myopathies,
inflammatory processes, changes in internal organs). In laboratory conditions, the most common
subjects of testing are carcass parts (breast meat, drumstick) and poultry meat products, where
appearance, color, odor, taste and texture are analyzed. Laboratory tests can be presented
descriptively (descriptive analysis). The tested properties of poultry meat can be numerically
quantified (quantitative descriptive analysis - QDA), statistically processed and used for research
purposes.

Keywords: inspection, laboratory tests, carcass defects.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract number 451-03-136/2025-03/200143).
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PROIZVODI RIBARSTVA INVADIRANI PARAZITIMA KAO RIZIK ZA ZDRAVLJE
LJUDI

Suzana VVID,AKOVIC KNEZEVICY, Jelena VRANESEVICY, Slobodan KNEZEVIC!, Stefan
DONCIC?, Dubravka MILANOV?Y, Brankica KARTALOVIC? Nikolina NOVAKOV?

!Nau¢ni institut za veterinarstvo ,,Novi Sad*, Novi Sad, Srbija
2Institut Biosens, Novi Sad, Srbija
SUniverzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, Srbija
*Korespodentni autor: Suzana Vidakovi¢ KneZevi¢, suzana@niv.ns.ac.rs

Sazetak

Zakon o bezbednosti hrane nalaze subjektima u poslovanju hranom da obezbede da hrana koju
stavljaju u promet bude bezbedna. Odsustvo vidljivih parazita u proizvodima ribarstva je jedan od
zahteva. Nakon ingestije, paraziti prisutni u proizvodima ribarstva, mogu izazvati infekcije kod
ljudi. Nematoda Anisakis spp. je jedan od najce$¢ih parazita povezanih sa konzumiranjem
proizvoda ribarstva, a izaziva anisakijazu, poremecaj digestivnog trakta sa nespecifi¢nim
simptomima ili alergijsku reakciju. Vizuelnim pregledom cele ribe lako se mogu uoditi larve
Anisakis spp., ucaurene u spiralnom obliku, preénika 4 do 5 mm. Cilj ovog rada jeste ukazivanje
na znacajne rizike po zdravlje ljudi, koje nosi stavljanje u promet proizvoda ribarstva vidljivo
invadiranih parazitima. Vizuelnim pregledom 202 uzorka proizvoda ribarstva poreklom iz uvoza,
u periodu od januara 2023. do marta 2025. godine, utvrdeno je prisustvo vidljivih parazita u
17,83% uzoraka. Paraziti su bili prisutni u uzorcima bele morske ribe i sitne plave morske ribe,
odnosno osli¢a (Merluccius hubbsi | Merluccius productus) (10,89%), skuse (Scomber scombrus)
(5,94%), skusice (Scomber colias) (0,50%) i haringe (Clupea harengus) (0,50%). Proizvodi
ribarstva vidljivo invadirani parazitima moraju pro¢i obradu zamrzavanjem ili biti podvrgnuti
termickoj obradi, kako bi se usmrtili za zivot sposobni paraziti, koji predstavljaju rizik za zdravlje
ljudi. Kako nalaz parazita izaziva gadenje potroSaca i uti¢e na senzorska svojstva, a pored toga se
alergijska reakcija moZe javiti ingestijom Zivih ili mrtvih parazita, nadlezni organi i1 subjekti u
poslovanju hranom treba da sprovode kontinuirano analizu rizika u cilju smanjenja opasnosti po
zdravlje potroSaca.

Kljuéne redi: bioloska opasnost, paraziti, riba, zdravlje ljudi.

Zahvalnica: Ovaj rad je podrzan sredstvima Ministarstva nauke, tehnoloSkog razvoja i inovacija Republike
Srbije (Ugovor broj 451-03-136/2025-03/20003).
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FISHERY PRODUCTS INFECTED BY PARASITES AS A HUMAN HEALTH RISK

Suzana VID,AKOVIC' KNEZEVICY, Jelena VRANESEVICY, Slobodan KNEZEVIC!, Stefan
DONCIC?, Dubravka MILANOV?Y, Brankica KARTALOVIC? Nikolina NOVAKOV?

!Scientific Veterinary Institute ,,Novi Sad“, Novi Sad, Serbia
2Institute Biosens, Novi Sad, Serbia
SUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*Corresponding author: Suzana Vidakovi¢ Knezevi¢, suzana@niv.ns.ac.rs

Summary

The Food Safety Law requires food business operators to ensure that the food they place on the
market is safe. The absence of visible parasites in fishery products is one of the requirements. After
ingestion, parasites present in fishery products can cause infections in humans. The nematode
Anisakis spp. is one of the most common parasites associated with the consumption of fish
products, and causes anisakiasis, a digestive tract disorder with nonspecific symptoms or an
allergic reaction. By visual inspection of the whole fish, Anisakis spp. larvae, cocooned in a spiral
shape, 4 to 5 mm in diameter, can be easily observed. The aim of this research is to highlight the
significant risks to human health caused by the fishery products infected with parasites. The visual
examination of 202 samples of imported fishery products, from January 2023 to March 2025,
revealed the presence of visible parasites in 17.83%. Parasites were present in samples of white
fish and blue fish, including hake (Merluccius hubbsi and Merluccius productus) (10.89%),
Atlantic mackerel (Scomber scombrus) (5.94%), Atlantic chub mackerel (Scomber colias) (0.50%)
and herrings (Clupea). Fishery products that are visibly infected with parasites must be frozen or
heat-treated to kill live parasites that pose a risk to human health. Since the presence of parasites
causes consumer disgust and affects sensory properties, and in addition, allergic reactions may
occur due to the ingestion of live or dead parasites, competent authorities and food business
operators should conduct continuous risk analysis to reduce risks to consumer health.

Keywords: biological hazard, parasites, fishery products, consumer health.

Acknowledgments: This study was funded by the Ministry of Science, Technological Development and
Innovation of Republic of Serbia (Contract No: 451-03-136/2025-03/20003).

International Scientific Meeting. Proceedings, 2025.
46


mailto:suzana@niv.ns.ac.rs

30. 'ognmme caBjeToBame NOKTOpa BeTepuHapcke MeaumuHe Perry6mke Cprcke (bocHa n Xepuerosnna)

-7

O MUHBA3UJE 10 THOBAIIMJE: IOTEHIHHUJAJI JECTUBUX MEZLIY3A Y
KOHTEKCTY OJAPKUBE UICXPAHE U BE3BE/ITHOCTH XPAHE

Harama KUJIUBAPJAY, Hehesbko KAPABACHJI?, Tama UJINR®, Jiparan KHEJKEBU'R?

'Vuupepsurer Cunrunynym, beorpan, Cp6uja
2yVuupepsuret y beorpany, ®akynter BeTepuHapcke MeauuHe, beorpaa, Cpbuja
%JaBHa ycranosa Berepunapcku uHCTUTYT Pery6nuxe Cprcke ,,Jip Baco Byrosan®, bama Jlyka, Bocha u
XepuerosuHa
“Kopecnonentnu ayrop: Harama Kunu6apaa, nkilibarda@singidunum.ac.rs

Caskerak

JectuBe BpcTe Memys3a ce cBe yemhe pa3marpajy Kao OJIp>KMB M alTepHATUBAH HM3BOP XpaHe,
HApO4HTO 300T OTpede 3a HOBUM U3BOPHMA IIPOTEHHA U ITPUTHCAKa HA TPAJULIMOHAIIHE Pecypce.
[IpekomepHO pa3MHOXaBamkbe Meay3a, MOACTAKHYTO KIMMATCKHM IPOMEHaMa, MPEKOMEPHHM
u310BOM puba M 3arahemeM Mopa, MOKE MMAaTH HETaTUBHE IOCIEIHUIE MO EKOCHCTEME U
aKBaKyJITYpy. YMECTO Jla c€ MOCMaTpajy Kao OMOJIONIKA CMETHA, BUIIAK MEAy3a MOXE MOCTaTh
OJP)KMB HYTPUTHBHHU pECypC, HAPOYUTO y KOHTEKCTY CUTYPHOCTH XpaHe. HyTpuTuBHO, Memys3e
caJip>ke BUCOK y/I€0 MPOTeHHA, MUHEPAITHUX MaTepHja M OMOAKTHUBHHX MENTH/IA, y3 HU3aK HUBO
macHoha M Kajopuja, IITO MX YMHH HYTPUTHBHO BpPEAHOM XpaHoM. Mako mpoTemHH Memysa
caJp)ke EeCCeHIMjalHe aMUHOKHCEIMHE, OHH Cy Yy MamOj MEpH KOMIUIETHH y mopehemy ca
npoTeMHHMa M3 Meca W puba. Mmak ucTpakuBama Hariamasajy HHXOB IOTCHIHjal Kao
JITEpHATHBHH M3BOP XpaHe, HAPOUUTO Y KOHTEKCTY oapkuBocTH. Kana je ped o xazapauma y
JEeCTHBUM Mejy3amMa, JOCa/Iallliba UCTPAKUBamka Cy IMOKa3ajia a Cy MUKPOOHOJIOIIKY PU3ULU Y
BehMHU cilydajeBa HUCKH, JIOK Cy XEMH]CKH PH3HUIM MOBE3aHW ¢ MOTyhoMm OHOakymyianujom
TEIIKMX MeTaja, MoceOHO aTyMHUHMjyMa, IPUCYTHOT 300T mpoleca npepajae. OU3HUKU pU3ULH
HUCY WACHTU(PUKOBAHM, JOK CYy 3a0elieKeHH CilIy4yajeBH aleprujCcKUX peakliija HaKOH
KOH3yMHpama, IMOCeOHO KOoJI ocoba Koje Cy NpeTXOoAHO Ouiie u3jloxkeHe yOony Menysa.
[TpuxBaT/EUBOCT MeAy3a KA0 XpaHe y EBPOTICKUM 3eMJbaMa je y mopacTy, HapouuTto Mehy mimahum
U eKoJomKH ocsemrheHuMm mnotpomaynma IloTporraun reHepanHo Oosbe MpHUXBaTajy MOpPCKE
OpraHM3Me Kao HOBY XpaHy y nopehemy ca HHCEeKTUMa, a MoceOHO ce MPUXBaT/bUBOCT noBehasa
KaJia je Mpou3BOJl PECTaB/beH y GOpPMHU Koja je nmoTpomaunma Beh mosnara (nmamrera, oyprep,
yurc). 3akJby4yHO, MeAy3e HMMajy IMOTEHIMjaJl Kao HOBa XpaHa, ajlld cy MOTpedHa JoJaTHa
UCTPaXMBama U cTaHAapan3anuja 6e30eJHOCHUX MPOTOKOJa Kako Ou ce 00e30e11I0 oBEpeHe
moTpoIraya.

KibyuHe peun: menyse, 01p>KMBOCT, HOBa XpaHa, 0€30€HOCT.
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FROM INVASION TO INNOVATION: THE POTENTIAL OF EDIBLE JELLYFISH IN
THE CONTEXT OF SUSTAINABLE DIETS AND FOOD SAFETY

Natasa KILIBARDAY, Nedeljko KARABASIL? Tanja ILIC3, Dragan KNEZEVIC3

1Singidunum University, Belgrade, Serbia
2 University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
SPublic Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Natasa Kilibarda, nkilibarda@singidunum.ac.rs

Summary

Edible jellyfish species are increasingly considered a sustainable and alternative food source,
particularly considering the growing demand for new protein sources and the pressure on
conventional resources. The overpopulation of jellyfish, driven by climate change, overfishing,
and marine pollution, may negatively affect ecosystems and aquaculture. Rather than being seen
as a biological nuisance, jellyfish biomass could serve as a sustainable nutritional resource,
especially in the context of food security. Nutritionally, jellyfish are rich in proteins, minerals, and
bioactive peptides, while being low in fat and calories, making them a valuable food item.
Although jellyfish proteins contain essential amino acids, they are less complete compared to those
from meat and fish. Nevertheless, research emphasizes their potential as an alternative food source,
particularly from a sustainability perspective. In terms of food safety, studies show that
microbiological risks in edible jellyfish are generally low, while chemical risks are primarily
related to the potential bioaccumulation of heavy metals, especially aluminium, commonly
introduced through processing methods. No physical hazards have been identified, although
allergic reactions have been reported, particularly among individuals previously stung by jellyfish.
Consumer acceptance of jellyfish as food is increasing in European countries, especially among
younger and environmentally conscious consumers. In general, consumers are more open to
marine organisms as novel foods compared to insects, and acceptance improves significantly when
jellyfish are presented in familiar formats such as péaté, burgers, or chips. In conclusion, jellyfish
hold promise as a novel food in Europe, but further research and standardized safety protocols are
necessary to ensure consumer trust.

Keywords: jellyfish, sustainability, novel food, food safety.
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KOH3YMUPAILE MJIEKA U IOBEPEIHE IIOTPOLIAYA: U3A30BU 3A CUCTEM
KOHTPOJIE KBAJIUTETA

Mapuja HAJURY, Pagocaasa CABUh PAJJOBAHOBUR?Z Muoapar PAITMUHOBUR?Y, Karapuna
IMAJUR?, Jopan CTAHOJEBUR!, Muaunua I'YTJIETA?, Anexca ITABJIUC!

'Vuugepsurer y Hosom Cany, ITossonpuspennu paxynrer, Hosu Can, Cpbuja
2yuupepsuret y beorpany, ®akynter BeTepuHapcKe Meauiube, beorpaa, Cpbuja
*Kopecnonaentau aytop: Mapuja [lajuli, marija.pajic@polj.edu.rs

Caxerak

Wudopmanuje o yTunajy Mieka Ha 37paBJbe YECTO Cy KOHTPAIMKTOPHE M HEPETKO JIMILICHE
HAy4YHOT YTEMEJbEHa, IITO JONPUHOCHU 30YHEHOCTH M HEemoBepemy mnorpomada. OcuM Tora,
bancuduroBame MIIeKa IPECTaBIba JOIII jeIaH Pa3jior 3a 3a0pUHYTOCT JaBHOCTH. Y CKJIATy C THM,
CIPOBECHO je UCTPaKMBambe 0 MHPOPMHUCAHOCTH U CTaBOBUMaA MoTpoInaya y Pemyonunu Cpouju
0 KOH3YMHUpamy MIIEKa, Ca aKIEHTOM Ha HHUBO MOBEPEHA Y CHUCTEM KOHTPOJE KBaJIMTETa U
6e30en1HOCTH MJIeKa. Y aHOHMMHO] aHKETH ydecTBoBalIO je 316 ucnuranuka on 18 go 77 roguna.
Pesynraru noka3syjy na 72,15% ucnuraHuka KOH3yMHpa MIIEKO O0ap jeTHOM HelesbHO, a 8,23% ra
YOIIIITEe He KOH3YMHUPA, HAKO j€ aleprujy Ha MIIEKO W/WJIM UHTOJIEPAHIIN]y Ha JTAKTO3y MPHjaBUIIO
wux 11,39%. Behuna ucrimtanmka cmarpa Jia je MJISKO HEOITXOHO 32 HOPMAJIaH PacT M Pa3Boj
Jere U Ja je KOH3yMHpame MileKa jeqaH off OMTHUX (akTopa y MPEBEHIUjU OCTEONOpO3e.
3a0puHYyTOCT MOTpOIIaYa n3a3uBa MOTYNHOCT J0/jaBama BOJE Y MIIEKO, HAKO HHUCY Y MOTITYHOCTH
nH(OpPMHCaHU O HETOBOM YTHIIA]y Ha O6e30enHocT mieka. [lopekiio mieka kKoje Kyiyjy OUTHO je
Behnan ucnuranuka (85,13%), a wux 17,40% Ou Hajpagmje KymoBalud MIIEKO IHPEKTHO OJ
npousBohaua. YoueHo je J1a MoCToju 3HayajaH HUBO CyMIbE MPeMa KBAIUTETY MJIeKa Ha TPIKUIITY.
[ToTmyHO noBepeme y KOHTPOIIy KBAJTUTETa MJIEKa y HaIllO] 3€MJbU UMa caMo 6,96%, nenuMuyHo
noBepemwe 57,28%, nok 31,01% ucnurtanuka yonire Hema noBepeme. Jla cy morpedHe cTpoxkuje
KOHTpoJsie cmatpa 75,95%, nmok camo 2,22% cmarpa ga cy moctojehe KOHTpoje T0BOJHHE.
KomenTapu ucnuranuka ykazyjy Ha ocehaj HECUTYPHOCTH, ald M Ha H3pakeHy HoTpedy 3a
nH(popmalrjamMa Koje Ou Moryie MO3UTHUBHO YTULIATH Ha KUXOB M300p nmpousBoza. [lorpedua je
WHTEH3WBHU]ja eayKallija MOoTpollaya W TPaHCIAPEHTHH)H MPUCTYN HH(OpManujama y JaHIly
KOHTPOJIE KBAIUTETA MJICKA.

Kibyuyne peum: KpaB/be MIIEKO, HCXpaHa, (ancuuKoBame MJICKa, CTAaBOBH IOTpOIIaya,
0e30eIHOCT MIIEKA.

3axBanuuia: Pax je moapkan cpeacTBuMa MHHHCTApCTBa HayKe, TEXHOJIOIIKOT pa3Boja M WHOBAIMja
Penyonuke CpoOuje (YroBop Opoj 451-03-137/2025-03/200117 u VYroop 0Opoj 451-03-136/2025-
03/200143).
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CONSUMPTION OF MILK AND CONSUMER CONFIDENCE: CHALLENGES FOR
THE QUALITY CONTROL SYSTEM

Marija PAJIC'*, Radoslava SAVIC RADOVANOVIC? Miodrag RADINOVIC!, Katarina PAJIC?,
Jovan STANOJEVIC?, Milica GUGLETA!, Aleksa PAVLIS!

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Marija Paji¢, marija.pajic@polj.edu.rs

Summary

Information regarding the impact of milk on human health is often contradictory and frequently
lacks scientific grounding, contributing to confusion and mistrust among consumers. Furthermore,
milk adulteration represents an additional cause for public concern. In light of this, a study was
conducted to assess the level of consumer awareness and attitudes towards milk consumption in
the Republic of Serbia, with a focus on the level of trust in the milk quality control and safety
system. A total of 316 respondents aged 18 to 77 participated in the anonymous survey. The results
show that 72.15% of respondents consume milk at least once a week, while 8.23% do not consume
milk at all, despite 11.39% reporting milk allergies and/or lactose intolerance. The majority of
respondents believe that milk is essential for the normal growth and development of children and
that milk consumption is a key factor in the prevention of osteoporosis. Consumer concern is raised
by the potential addition of water to milk, although they are not fully informed about its impact on
milk safety. The origin of the milk they purchase is important to the majority of respondents
(85.13%), and 17.40% would prefer to buy milk directly from the producer. A significant level of
doubt regarding the quality of milk on the market was observed. Only 6.96% of respondents have
complete trust in milk quality control in the country, 57.28% have partial trust, while 31.01% have
no trust at all. 75.95% believe stricter controls are necessary, while only 2.22% believe current
controls are sufficient. Respondent comments indicate a sense of insecurity, as well as a strong
need for information that could positively influence their product choices. Intensified consumer
education and a more transparent approach to information within the milk quality control chain
are necessary.

Keywords: cow's milk, nutrition, milk adulteration, consumer attitudes, milk safety.

Acknowledgements: This study was supported by Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-137/2025-03/ 200117 and Contract No. 451-03-
136/2025-03/200143).
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UPOTREBA INFORMACIONIH TEHNOLOGIJA U CILJU OSIGURANJA
ZDRAVSTVENO ISPRAVNOG SIROVOG MLIJEKA

Asmir BUDIMLICY, Arijana SPAHIC-BAJRIC!, Nata§a KOKOTOVIC?, Faruk MULABDIC?,
Sasa BOSKOVIC?

LJavna ustanova ,,Veterinarski zavod* Biha¢, Biha¢, Bosna i Hercegovina
2Ured za veterinarstvo Bosne i Hercegovine, Sarajevo, Bosna i Hercegovina
*Korespodentni autor: Asmir Budimli¢, asbubi@gmail.com

Sazetak

Cilj ovog rada je prikaz unapredenja sistema otkupa sirovog mlijeka i sluzbenih kontrola u sektoru
mljekarstva, koji je nastao u sklopu akcionog plana izradenog nakon posljednjeg audita
Generalnog direktorata za zdravlje i sigurnost hrane Evropske komisije (DG SANTE), koji je bio
proveden u Bosni 1 Hercegovini tokom 2023. godine. Kao jedna od tacaka akcionog plana je bila
obaveza donoSenja izmijenjenog Uputstva o pregledu sirovog mlijeka namijenjenog javnoj
potrosnji, kojim je definisan naéin postupanja sa sirovim mlijekom, obavljanje pregleda sirovog
mlijeka, te mjere koje se poduzimaju u cilju osiguranja zdravstvene ispravnosti mlijeka
namijenjenog javnoj potroSnji u sirovom ili preradenom stanju. Upotreba informacionih
tehnologija u implementaciji navedenog Uputstva ima veliki znacaj, pogotovo u osiguranju
postivanja propisanih kriterija u pogledu ispunjenja mikrobioloSkih kriterija (ukupnog broja
bakterija <100.000 i broja somatskih stanica <400.000 u ml sirovog mlijeka), na¢inu formiranja
listi farmera koji mogu predavati mlijeko u javnu potro$nju, nadin upozorenja i iskljucenja iz
javnog otkupa u slucaju neispunjenja navedenih kriterija, te isto tako nacin ponovnog vracanja u
sistem javnog otkupa. Pored navedenog, upotrebom informacionih tehnologija znatno se olaksava
rad nadleZnih inspekcijskih organa na svim nivoima vlasti, kao 1 lokalizacija proizvodaca kojima
je neophodna intervencija veterinarske profesije. Mljekarstvo zauzima posebno mjesto u
poljoprivrednom sektoru, te je od izuzetnog znacaja obezbijediti zdravstveno ispravno mlijeko na
primarnom nivou proizvodnje, kako sa aspekta zastite zdravlja potroSaca, tako 1 nastavka izvoza
mlijeka iz Bosne 1 Hercegovine na trziste tre¢ih 1 zemalja Evropske unije.

Kljuéne rijeci: mlijeko, informacione tehnologije, izvoz.
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THE USE OF INFORMATION TECHNOLOGIES TO ENSURE HEALTHY RAW
MILK

Asmir BUDIMLICY, Arijana SPAHIC-BAJRIC!, Nata§a KOKOTOVIC?, Faruk MULABDIC?,
Sasa BOSKOVIC?

Public Institution ,,Veterinary Institute” Biha¢, Biha¢, Bosnia and Herzegovina
2\/eterinary Office of Bosnia and Herzegovina, Sarajevo, Bosnia and Herzegovina
*Corresponding author: Asmir Budimli¢, asbubi@gmail.com

Summary

The aim of this paper is to present the improvement of the raw milk purchase system and official
controls in the dairy sector, which was created as part of the action plan created after the last audit
of the Directorate General for Health and Food Safety of the European Commission (DG SANTE),
which was carried out in Bosnia and Herzegovina during 2023. As one of the points of the action
plan was the obligation to adopt the amended Instructions on the inspection of raw milk intended
for public consumption, which defined the way of dealing with raw milk, performing the
inspection of raw milk, and the measures taken to ensure the healthiness of milk intended for public
consumption in raw or processed state. The use of information technology in the implementation
of the aforementioned Instructions is of great importance, especially in ensuring compliance with
the prescribed criteria regarding the fulfillment of microbiological criteria (total number of bacteria
<100,000 and number of somatic cells <400,000 in ml of raw milk), the method of forming a list
of farmers who can hand over milk for public consumption, the method of warning and exclusion
from public purchase in case of non-fulfillment of the stated criteria, and also the method of
returning to the public purchase system. In addition to the above, the use of information
technologies significantly facilitates the work of competent inspection bodies at all levels of
government, as well as the localization of producers that require the intervention of the veterinary
profession. Dairying occupies a special place in the agricultural sector, and it is extremely
important to provide healthy milk at the primary level of production, both from the aspect of
consumer health protection, and the continuation of milk exports from Bosnia and Herzegovina to
the market of third countries and European Union countries.

Keywords: milk, information technology, export.
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OCBPT HA AHAJIM3E MVIMJEKA CTAHJAPJIHOI' KBAJIMTETA Y PEITYBJIMIIU
CPIICKOJ Y IIEPUOAY 2022-2024. TOAUHA

Nlparana PYJEBURY, Anekcanapa BABUhY, Bojan FTOJIMR!

JaBHa ycTanoBa Berepunapcku unctutyt Peny6auke Cpncke ,,JIp Baco Byrtosan*, Bama Jlyka, BocHa u
XepuerosuHa
*Kopecmoaentnu aytop: Iparana Pyjesuh, dragana.rujevic@virs-vb.com

Caxerak

[Ipema IlpaBMIHHKY O KBAJUTETy CBjeXKEr CHPOBOI MIIMjeKa M YCIOBHMA 3a pajl oBiamheHe
naboparopuje (Cnyx6enu rnacauk Penybmmke Cprcke 81/15), o cBakor mpou3Bohaya, HajMamke
JIBa MyTa MjEeCEYHO HCMUTYyje ce Opoj MUKpOOpraHmszama, a jeJHOM MjecedyHO Opoj COMATCKUX
hemuja y cMpoBOM MIIMjEKy, a Ha OCHOBY I'€OMETPHjCKOT IMPOCjeKa BPIIH ce Kiachu(pUKaImja
miujeka. L{uss paga je mpuka3 npocjeuHor 6poja npousBolhada Miujeka Ha Teputopuju Pemybnuke
Cpricke, 4YWju KBaJUTET 3370BOJbaBa lIpaBMIIHHMK, Ka0 W MpHKa3 MPOCjEUYHUX BPHUjECTHOCTH
UCIUTUBAHUX Napamerapa y nepuoay 2020-2024. roguHa. Y30plu CHPOBOT MIIMjeKa MOTUYY ca
tepuropuje Permybnuke Cpricke. MciutuBame je BpIIEHO METOO0M ITPOTOYHE IUTOMETpH]je, Opoj
MHKpOOpraHu3amMa Ha MHCTpyMeHTy BactoScan (ymyrcTBo mpom3Bohjaua), a Opoj COMATCKHX
henwuja Ha nHCTpYMeHTYy FOsSsomatic (meron BAS I1SO 13366-2:2008). YV nocmarpanoM mnepuony,
npocjeyad Opoj mpom3Bohauya MIIHjeKa CTaHIAapaHOr KBajauteTa O6uo je 78,8% (2020.), 80,5%
(2021.), 78,7% (2022.), 80,4% (2023.) u 81,7% (2024.). Ilpocjeuna BpujeaHOCT OpOja
mukpoopranuzama (CFU/ml) 6una je 23.675 (2020.), 23.370 (2021.), 24.265 (2022.), 24.006
(2023.) u 23.259 (2024.), a npocjeuHa BpujeaHoct Opoja comarckux hemuja (ml) 6mna je 110.184
(2020.), 109.976 (2021.), 112.956 (2022.), 100.059 (2023.) u 101.185 (2024). Ilpocjeuyna
BpHjeAHOCT Opoja MUKpOOpraHu3aMa MjIijeKa HecTaHAapAHOT kBanuTeTa Ouna je 609.806 (2020.),
632.106 (2021.), 663.953 (2022.), 704.055 (2023.) u 643.313 (2024), a mpocjeyHa BpHjeTHOCT
Opoja comarckux henmuja 6mma je 559.003 (2020.), 547.492 (2021.), 509.830 (2022.), 474.169
(2023.) u 550.908 (2024). PemoBHUM MOHUTOPHHTOM ce 00e30jehyje KoHTposa KBaauTeTa
miujeka. Ilpocjeune BpujenHocTH Opoja MHMKpOOpraHM3amMa M COMATCKMX hendja Mmilnjeka
CTaHJapAHOT KBalIUTETa OWje Ccy YeTHPH IyTa HIKE O] MPOMUCAHUX BPUJEAHOCTH, IITO yKa3yje
Ha j00ap HUBO XUTH]JEHCKUX Mjepa U yCJIOBa MPOU3BOAH-E. MITHjeKO HECTaHAApIHOT KBAIUTETA
UMaJIo je MpOCjeuyHe BPHjeHOCTH 3Ha4yajHO M3HAJ MPONHCAHUX BPUJEAHOCTH, IITO yKazyje Ha
notpely moOosblIamba MPOU3BOJIHUX U XUTHJEHCKUX MTPAKCH.

KibyuHe pujedn: cupoBO MJIHjeKO, KBJIMTET, MUKPOOPTaHU3MHU, coMaTcke hemuje, NpaBUIHUK.
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REVIEW OF STANDARD QUALITY MILK ANALYSES IN THE REPUBLIC OF
SRPSKA IN THE PERIOD 2022-2024

Dragana RUJEVIC", Aleksandra BABIC!, Bojan GOLIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Dragana Rujevi¢, dragana.rujevic@virs-vb.com

Summary

According to the Regulation on the Quality of Fresh Raw Milk and the Conditions for the
Operation of an Authorized Laboratory (Official Gazette of the Republic of Srpska 81/15), from
each producer the number of microorganisms is tested at least twice a month, and once a month
for the number of somatic cells in raw milk, and milk is classified based on the geometric mean.
The aim of the paper is to present the average number of milk producers on the territory of the
Republic of Srpska, whose quality meets the Regulation, as well as the average values of the tested
parameters in the period 2020-2024. The raw milk samples originate from the territory of the
Republic of Srpska. The examination was performed using flow cytometry method, the number of
microorganisms on the BactoScan instrument (manufacturer's instructions), and the number of
somatic cells on the Fossomatic instrument (BAS ISO 13366-2:2008 method). In the observed
period, the average number of standard quality milk producers was 78.8% (2020), 80.5% (2021),
78.7% (2022), 80.4% (2023) and 81.7% (2024). The average value of the number of
microorganisms (CFU/mI) was 23,675 (2020), 23,370 (2021), 24,265 (2022), 24,006 (2023) and
23,259 (2024), and the average value of the number of somatic cells (ml) was 110,184 (2020),
109,976 (2021), 112,956 (2022), 100,059 (2023) and 101,185 (2024). The average value of the
number of microorganisms in milk of substandard quality was 609,806 (2020), 632,106 (2021),
663,953 (2022), 704,055 (2023) and 643,313 (2024), and the average value of the number of
somatic cells was 559,003 (2020), 547,492 (2021), 509,830 (2022), 474,169 (2023) and 550,908
(2024). Regular monitoring ensures control of milk quality. The average values of the number of
microorganisms and somatic cells of standard quality milk were four times lower than the
prescribed values, which indicates a good level of hygiene measures and production conditions.
Milk of substandard quality had average values significantly above the prescribed values, which
indicates the need to improve production and hygiene practices.

Keywords: raw milk, quality, microorganisms, somatic cells, regulations.
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YTHIAJ CUCTEMA MYKE HA IPUHOC U XEMUJCKHU CACTAB MJIEKA

Urop CYBAJAILY, Tujana JJEJUHA? Mapuja KOBAHIIUR?, Cuexana BYJIAJUR?Z, Jacna
JJOHUUHA?*

!Berepunapcka cranuna ,,Ctojunh®, IIpmasop, Bocna u Xepuerosuna
2yuupepsuret y beorpany, ®akynter BeTepuHapcKe Meauinbe, beorpaa, Cpbuja
*Kopecmoaentnu aytop: Jacua Jlonunna, jasna.djordjevic@vet.bg.ac.rs

Caxerak

Tumn My>xe nMa 3Ha4ajaH yTUIAj Ha TIPOYKTHBHOCT M KBAJIUTET MJICKA Y CABPEMEHOM MJICKapCTRY,
300r yera je Kb OBOT MCTPAKMBama OMO Jla ce MCIUTA YTHIA] PAa3IMUUTHX CHCTEMa MY’Ke Ha
NPUHOC W XEMHJCKH cacTaB MJjeka. AHamu3a je oOyxBarwia 432 y30pKa CHPOBOT MIIEKa
MPUKYIIJbEHA TOKOM TpH roguHe ca 12 dhapmu, paciopeheHux y 4eTHpH pa3inynTa CUCTEMA MyXKe
(cTabuinHM — TaHAEM, TOTYCTA0MIHU, IOKPETHH U ayTOMAaTU30BaHU — poOOT), MO Tpu (apme 3a
CBaKW CHCTeM. VcnuTHBaH je MPUHOC MIIEKa Kao M TapaMeTpH XEMHjCKOI cacTaBa: CaJpiKaj
MJICYHE MacTH, MPOTEHHA, JJAKTO3€, CyBe MaTepuje U cyBe Marepuje 0e3 mactu. Kopunihenu cy
JECKpUNITHBHUA CTaTUCTHYKHU TapameTpH, 3ajenHo ca ANOVA (aHanmu3a BapujaHce) 3a MPOLEHY
3HAYajHOCTHU pa3nuka u [ITupcoHOB KOePUIMjeHT Kopenalyje 3a UCIUTUBAakE Kopenaiuja uzmehy
paznuuuTuX mapameTapa. Hajsehu mpoceuan mpuHOC Miieka 3a0eliexeH je Ha ¢papmamMa ca poooT
MY)KOM, a HajMamU Ha (hapMama ca MOKPETHUM My3HHM amnaparoM. Caapikaj MIICYHE MAcTHU U
nporenHa O6uo je 3HadajHo HuxH (p<0,05) y y3opmuma ca gapmu ca poOOT CHCTEMOM MYXKE Y
nopehemy ca y3opuuma ca ¢GapMu KOHBEHIIMOHAIHUM cHCTeMHMa Myxe. Canapikaj JaKTo3e
MI0Ka3a0 je CTaTUCTHYKY 3HaYajHe pa3nuke u3mel)y yzopaka ca ¢papMu ca pa3iHduTHM CHCTEMHMA
MYy’Ke, Ka0 U BPeIHOCTH CyBe MaTepuje U cyBe MaTepuje 6e3 macTu. JJoOujeHn pe3yaTaTu yKasyjy
Ha 3Hayaj u30opa cuctemMa My’ke y [IMJbY ONTUMH3AIje IPUHOCA U OJIp’KaBarba KBaJIUTETa MIIEKa.

KibyuHe peun: My’xa, KBaJIUTET MJIEKa, IPUHOC MJIEKA.

3axBannuina: Pan je moapikaH cpeiactBuma MUHHCTApCTBa HayKe, TEXHOJIOIIKOT pa3Boja M WHOBAIMja
Peny6iiike Cpouje (Yrosop 6poj 451-03-136/2025-03/200143).
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EFFECT OF MILKING SYSTEMS ON MILK YIELD AND COMPOSITION

Igor SUVAJACY, Tijana LEDINA?, Marija KOVANDZIC?, Snezana BULAJIC?, Jasna

LONCINA?*
YVeterinary Station ,,Stoj¢i¢*, Prnjavor, Bosnia and Herzegovina
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Jasna Lon¢ina, jasna.djordjevic@vet.bg.ac.rs

Summary

Milking mechanization has a significant impact on milk productivity and quality in modern dairy
farming. Therefore, the aim of this study was to examine the effect of different milking systems
on milk yield and chemical composition. The analysis included 432 raw milk samples collected
over three years from 12 dairy farms, categorized into four different milking systems (pipeline —
tandem parlor, semi-mobile, mobile, and automated — robotic), with three farms per system. The
analyzed parameters included milk yield, milk fat content, protein, lactose, total solids, and solids
non-fat. Descriptive statistical parameters were used, along with ANOVA (Analysis of Variance)
to assess the significance of differences, and Pearson's correlation coefficient to examine
correlations between the various parameters. The highest average milk yield was recorded on
farms with robotic milking systems, while the lowest yield was found on farms using mobile
milking machines. The fat and protein contents were significantly lower (p<0.05) in samples from
farms with robotic milking systems compared to those with conventional systems. Statistically
significant differences were also observed in lactose content, as well as in total solids and solids-
not-fat among samples from farms using different milking systems. A strong positive correlation
was found between several parameters of the chemical composition. The results highlight the
importance of selecting an appropriate milking system to optimize milk yield and maintain milk
quality.

Keywords: milking, milk quality, milk yield.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143).
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OJAPEBUBAILE TAYKE CMP3ABAIbA Y INJbY KOHTPOJIE KBAJIMTETA U
OTKPUBAIBA ®PAJICUPUKOBAIbA MJIMJEKA TOJABAILEM BOJE

Buwbana IERAHAIY, Jlparan KHE)KEBUR!, Jerena AHUUW R, Muaujana TOJIMR?

JapHa ycranosa Berepunapcku unctutyT Peny6auke Cprcke ,,Jp Baco Byrosan*, bama Jlyka,
BbocHa u Xepuerosuna
*Kopecmoaentuu aytop: busbana [Nehanan, biljana.pecanac@virs-vb.com

Caxerak

Tauka cMp3aBama MIIMjeKa MpeACcTaB/ba GU3MUKY 0COOMHY Koja oapelyje Temmneparypy Ha Kojoj
MJIH]EKO TIpeJia3y U3 TEUHOT Y YUBPCTO arperaTHo crame. Mako je yrmaBHOM o1 yTuiajem akropa
Kao IITO Cy UCXPaHa KpaBa, CIIOJbHU YCIOBH U (ha3a JaKTAIH]je, 10/IaBakhe BOJIC Y CUPOBO MIIH]EKO
¥Ma 3Ha4yajaH yTUIaj Ha OBy Tauky. Yak u nomaBame camo 1,7% Bojie MOXKe IPOMHjEHUTH OBY
tauky 3a oko 0,01°C. OBaj napamerap je Hajroy3JaHHjU METOJ 3a OTKpUBame (haicudukoBama
MIIMjEKa, jep J0JaTak BOJE yTHUE Ha CMAmbEeHhe KOJIMYMHE MACTH M MPOTEHHA, IITO JOBOAU IO
nosehama TemIiepatype cMp3aBama Miidjeka. [Ipema nponucuma, Tauka cMp3aBama He Ou cMjera
owrtn Buma oy -0,517°C 3a cupoBO MIIHjEKO, a 32 KOH3YMHO MJIH]EKO MOKE OUTH BHIIIA 32 HAjBUIIIC
2% on -0,517°C. Llusb oBOT UCTpaxkuBama OHO je J1a ce UCIIUTHBAKBEM TaukKe CMp3aBama YTBPAU
KBAJIUTET CUPOBOT M TEPMHUUKU 0Opal)eHOT MiIHjeKa, Te ycarjiameHoCT ca PEeryjIaTuBOM, YUME ce
oTKpuBa MoryhHoct ¢ancupukoBama MiIHMjeKa IyTeM J0jaBama Boje. Mcnurano je 240 y3opaka
MIIHjeKa, of yera je 230 cupoBo Mimjeko, a 10 macrepu3oBaHo u crepmimsoBano (Y XT) mumjexo.
3a oapeljuBame Tauke MpXKbeba je Kopuiher kpuockor npoussohada Advanced Instruments. O
YKYITHO UCTIMTAaHUX y30paka, 52% HUCY HCIyHaBajia MponrcaHe BpUjeqHOCTH, ¢ THM n1a 113 ox
230 y3opaka CHpPOBOT MIIMjeKa W TPU OJf YCTUPH Y30pKa IACTEPU30BAHOT MJIMjeKa HUCY
3aj0BoJbaBanu, ok YXT MiMjeka HHUCYy MMana He3anoBosbaBajyhux pesynrara. Pesynraru
MOKa3yjy 3HauajHO BUCOK MPOIEHAT Y30paka KOjU HUCY OWIM y CKIaay ca MpONUCaHUM
BPHjETHOCTUMA, IITO YKa3yje Ha MPUCYCTBO Jlo/aBama Boje. OnpehuBame Tauke CMp3aBama ce
CTOra IMOKa3zajo Kao KJbydHa MeTOoJa 3a KOHTPOJYy KBAINTETa MIIMjeKa U CIpedyaBame
dancupukoBama, MTO MMa BEIUKM 3HAYa] 3a 3aIUTUTY 3[paBJba IMOTpOIIada M EKOHOMCKE
UHTepece UHAYCTPHje MIIH]jeKa.

KibyuHe pujeun: Miujexo, KBaJIUTET, TaUKa MPKIEHba, J0AATaK BoJie, (pancupuKoBame.
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DETERMINATION OF THE FREEZING POINT FOR THE PURPOSE OF QUALITY
CONTROL AND DETECTION OF MILK ADULTERATION BY WATER ADDITION

Biljana PECANACY, Dragan KNEZEVIC?, Jelena ANICIC, Milijana GOLIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Biljana Peéanac, biljana.pecanac@virs-vh.com

Summary

The freezing point of milk is a physical property that determines the temperature at which milk
transitions from a liquid to a solid aggregate state. Although it is primarily influenced by factors
such as the cows' diet, external conditions, and the lactation phase, the addition of water to raw
milk has a significant impact on this point. Even adding just 1.7% of water can change this point
by approximately 0.01°C. This parameter is considered the most reliable method for detecting milk
adulteration, as the addition of water reduces the amount of fat and protein, leading to an increase
in the freezing point of milk. According to regulations, the freezing point of raw milk should not
exceed -0.517°C, and for consumer milk, it can be up to 2% higher than this value. The aim of this
research was to examine the point of freezing to determine the quality of raw and thermally
processed milk, as well as compliance with regulations, thereby revealing the possibility of milk
adulteration through the addition of water. A total of 240 milk samples were examined, of which
230 were raw milk and 10 were pasteurized and sterilized (UHT) milk. The freezing point was
determined using a cryoscope manufactured by Advanced Instruments. Out of all the tested
samples, 52% did not meet the prescribed values, with 113 out of 230 raw milk samples and 3 out
of 4 pasteurized milk samples failing to meet the standards. No unsatisfactory results were
observed in the UHT milk samples. The results showed a high percentage of samples not in
compliance with the prescribed values, indicating the presence of water addition. Thus, the
determination of the freezing point proved to be a key method for milk quality control and the
prevention of adulteration, which is crucial for protecting consumer health and the economic
interests of the dairy industry.

Keywords: milk, quality, freezing point, water addition, adulteration.
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AHAJIM3A TIPOCJEYHOT CAJIPKAJA MJIMJEYHE MACTH 1 IIPOTEWHA Y
CHPOBOM MJIMJEKY HA TIOJPYYJY PENYBJMKE CPIICKE V IEPHOJY O/
2020. IO 2024. TOJIMHE

Nparana PYJEBURY, Bubana IERAHAILL, Cama JOBPUR?!

1JaBna ycranosa Betepunapcku nnctutyt Peny6inke Cprcke ,,JIp Baco Byrtosan®, Bama Jlyka, BocHa n
XepuerosuHa
*Kopecnoaentuu aytop: dparana Pyjesuhi, dragana.rujevic@virs-vb.com

Caxerak

[Ipema IlpaBUIHHKY O KBAaJUTETy CBjeXKEr CHPOBOI MIIMjeKa M YCIOBHMA 3a paj oBiamiheHe
naboparopuje (CiyxOenu rinacHuk Peny6nuke Cprcke 81/15), ompehuBame mpocjedHor
caJipkaja MJIMjedHe MAacTH W MPOTEWHA y CUPOBOM MIIMjEKy BPIIM C€ HAa OCHOBY JIBHjE aHAIIN3E
MjeceuHo. [[usb OBOT paja je mpuKa3aTh MPOCjedaH caaprkaja MIIMjEYHEe MACTH U MPOTEUHA Y
CHUPOBOM MIIHjeKy Ha moapy4jy Pemyomuke Cpricke y nepuoay ox 2020. mo 2024. roause, Kao u
MOPEIUTH A00HjeHe pe3yaTare ca nojanuma u3 Xpearcke u Lpae [ope y nepuony ox 2020. mo
2023. romuHe. McnuTHBame je BpPIICHO METOJOM HHQpAIpBEHE CHEKTpohOTOMETpHje, Ha
unctpymenty MilkoScan (meron BAS ISO 9622:2015). V Peny0nunu Cprickoj, mpocjedas
caipkaj MilMjedHe MacTu u3Hocuo je 4,12% (2020. u 2021.), 4,07% (2022.), 4,10% (2023.) u
4,04% (2024.), nok je caapxaj mporenna 6uo 3,36% (2020.), 3,35% (2021.), 3,31% (2022.),
3,32% (2023.) u 3,33% (2024.). Iloganm n3 XpBaTcke MOKa3yjy CIWYaH TPEHJ y CaapKajy
mirjeune Mactu: 4,02% (2020.), 4,05% (2021.), 4,04% (2022.) u 4,07% (2023.), y3 Hemto Behu
cajipkaj mpoTenHa, y pacnony ox 3,42% (2020.) no 3,49% (2023.). V Lpuoj ['opu youeH je
MOCTETIeHHU MopacT MiidjeuHe MacTH ca 3,92% (2020.) na 4,05% (2023.), nok je canprkaj mpoTeHHA
6maro Bapupao oxn 3,30% (2020.) mo 3,36% (2023.) roguHe. Tokom mocMaTpaHOT MepuoAa,
IpocjeyaH caap:kaj MIMjedyHe MacTu U npoteuHa y PemyOnuuun Cprickoj ocTtao je ctaOuial, y3
onaru man y 2024. roguau. [lopehemem ca pesynraruma y Xpsarckoj u Llpuoj I'opu youene cy
Maje pasjiuKe, alld Cy MOCMaTpaHW MapaMeTpu CTaOWUIHU Yy CBE TPU 3eMJbe, ITO yKa3yje Ha
yjeaHaueH KBAJIUTET MJIMjeKa Y OBUM PErHOHUMA.

KibyuHe pujeun: cupoBO MIIMjEKO, MIIHjE€YHA MACT, TPOTEHHH, KBAJTUTET.
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ANALYSIS OF THE AVERAGE CONTENT OF MILK FAT AND PROTEIN IN RAW
MILK IN THE REPUBLIC OF SRPSKA IN THE PERIOD FROM 2020 TO 2024

Dragana RUJEVIC", Biljana PECANAC!, Saja LOVRIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
* Corresponding author: Dragana Rujevi¢, dragana.rujevic@virs-vh.com

Summary

According to the Regulation on the quality of fresh raw milk and the conditions for the operation
of an authorized laboratory (Official Gazette of the Republic of Srpska 81/15), the determination
of the average content of milk fat and protein in raw milk is carried out on the basis of two analyses
per month. The aim of this paper is to present the average content of milk fat and protein in raw
milk in the territory of the Republic of Srpska in the period from 2020 to 2024, as well as to
compare the obtained results with data from Croatia and Montenegro in the period from 2020 to
2023. The test was performed using the infrared spectrophotometry method, on the MilkoScan
instrument (BAS 1SO 9622:2015 method). In Republic of Srpska, the average milk fat content was
4.12% (2020 and 2021), 4.07% (2022), 4.10% (2023) and 4.04% (2024), while the protein content
was 3.36% (2020), 3.35% (2021), 3.31% (2022), 3.32% (2023) and 3.33% (2024). Data from
Croatia show a similar trend in milk fat content: 4.02% (2020), 4.05% (2021), 4.04% (2022) and
4.07% (2023), with a slightly higher protein content, ranging from 3.42% (2020) to 3.49% (2023).
In Montenegro, a gradual increase in milk fat was observed from 3.92% (2020) to 4.05% (2023),
while protein content varied slightly from 3.30% (2020) to 3.36% (2023). During the observed
period, the average milk fat and protein content in Republic of Srpska remained stable, with a
slight decrease in 2024. Comparison with the results in Croatia and Montenegro revealed small
differences, but the observed parameters were stable in all three countries, indicating uniform milk
quality in these regions.

Keywords: raw milk, milk fat, proteins, quality.
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IIpenaBame 110 MO3UBY

AKTYEJIHA U3A30BH Y KOHTPOJIA IPEKOI'PAHNYHUX BOJIECTH
AKUBOTHUIBA Y EBPOIIN: CINHABKA U AT, AOPUYKA KYI'A CBUIbA "
KYTI'A MAJIUX ITPEKUBAPA

Tlennc KOJTBACOB*

!DenepanHy MCTPAKUBAYKHU LIEHTAP 32 BUPYCOJIOTHjy M MUKpoOuosorujy, Bonruncku, Pycuja
*Kopecnomentru ayrtop: Jlennc Konbacos, kolbasovdenis@gmail.com

Caskerak

EBporma ce cyodaBa ca m3a3oBuMa OHOJIONIKE 0€30jeTHOCTH TPH TIIaBHE IPEKOrpaHUYHE O0ecTH
*uBOoTUMA: cinuHaBka U man (FMD), appuuka kyra cBuma (ASF) n kyra mManux mpexuBapa
(PPR). OHe mpencTaBibajy pa3liMuuTe CHMUIESMHOJIONIKE MPOQUIe U KOHTPOJIHE M3a30BE KOje
BETEpPUHAPCKE BJIACTH pjellaBajy npuiaroeHum crparerujama. Mako cy Ha iauctu 6onectu Koje
MOJUTHjeXKy 00aBE3HOM XMTHOM 00aBjemTaBamy CBjeTCKOj OpraHU3aluju 32 3paBJbe )KUBOTHHA
(WOAH), 3nauajuo ce pasnukyjy. [lopen pasymujeBama OHOIOTHje U MEXaHH3aMa [IPEHOIIICHa,
TJIaBHU orpaHu4vaBajyhu ¢aktop y mjenoBamy je perynaruBa. ASF je HajjeqHocTaBHHUja 3a
KOHTpOIY, O0JIEeCT je HUCKO 3apa3Ha, a Mjepe Ce 3aCHHBajy Ha IMOIITOBAKY 3aXTjeBa OHOJIOIIKE
0e30jemHOCTH, OJIarOBpEeMEHOM OTKPUBaWky M KOHTPOJHM KpeTama IKHBOTHEA. YTIPKOC
JOCTYMHOCTH BaklMHA U IIHPOKO] yHmoTpedu, muxoBa epUKACHOCT U 0e30jeaHocT mokpehy
MUTamka, jep Cy CBE TPEHYTHO JOCTYITHE BaKIMHE )KMBE aTeHyHpaHe. BakuuHanmja je mocrymak
MacoBHe HH(QEKIHje KUBOTHHA BHPYCOM, MAKO j€ TO BaKUMHAIHMU cOj. VIMyHHTET Tpaje mer
Mjecelu, )KUBOTHIE Cy 3amTuhene o yrunyha, anu e u o nadexyje. PaznukoBame 3apakeHnx
Y BaKIIMHUCAHMX KUBOTHHA CEPOJIOIIKUM MeTo1aMa Huje Moryhe. CTpaTeruja BakliMHaIHje HUje
nedunncana. PPR je 1oOpo mpoydeHa y cMUCITy Mjepa KOHTPOJIE H UCKOpjeHhHBamka. 3apazHuja je
ol ASF 1 n3a3uBa M3y3eTHO TEIIKE CIy4ajeBe KO/ OCETJbUBUX IMOIyJIallija y HOBUM PErHOHUMA.
300r Mase BeIWYHHE, OBIIE U KO3€ YECTO CY MPEAMET IIBEPIIa, IITO OTEKaBa KOHTPOITY WIICTaTHOT
TpaHcnopTa. JlujarHoctmuku anatu cy npoctynHd u eduxacHu (PCR-peakumja saHvane
MoJIMMEPa3e, Kao M CEpOJIONIKY, YKIbY4dyjyhu Op3e TectoBe). Bakiune cy jeptuHe, mpuctynavse,
BeoMa edukacHe, O6e30jeHe M MpyXkajy UMyHHTET KOJU Tpaje HajMame 36 mjeceuu. M3a3oBu
HacTajy 300T HOMAJCKOT CTOYapCTBAa, BaKIMHAIIMja Y CYCJEIHUM JIp)KaBaMa U 3axTjeBa Ja HUBO
umyHuterta craga npehe 80% y nmiby epukacHe konTpose. XKusotumwe nomnoxuae PPR cy oBue u
KO3€, IMBJbY NpexuBapu, Mmoryhe u ceume. Orpanndasajyhu GpaxkTop je J0KaJIHO 3aKOHOJAaBCTBO,
Koje MOke orpaHuuuTH BakuuHauujy. FMD je nobpo npoydeHa OosiecT y CMHUCITy KOHTpOJIE,
yKJbYuyjyhu nocTymnHa v Beoma ehpuKacHa IMjarHoCTHYKA M BaKI[MHAIIMOHA cpeicTBa. Mely oBum
uHoexmjama, FMD je Haj3apa3Huja, ciocoOHa 3a Op3 MPEHOC Ba31yXOM Ha BEJIHMKE y/1aJbeHOCTH.
bnaroBpemena npcreHacTa BakLMHaIMja j€ HAJUCIUIATUBHU]U HAYUH 3a KOHTpOdy Oonectu. OBO
3axTHjeBa OJaroBpeMeHO yCBajame MPOoIKca 3a KOHTPOIy U UCKopjemuBambe FMD, perucrpatujy
BaKIIMHa MPOTUB LIMUPKyIUIIyhux cojeBa BUpyca u 06e36jeheme J0BOJbHUX KOJUYHHA Y KPATKOM
poky. MHpopmammje o enuaemMujama y CycjeIHUM JAprKaBaMa, IMOAALM O BEIMYMHM U JIOKAIMjH
OCjeTJPMBHX TIOITyJIaIija, OJaroBpeMeHa CyMiba M IMjarHo3a, Kao U JOCTYITHOCT IMPaBHOT OKBUPA,
yKJbY4yjyhu akTyenHa Hay4Ha ca3Hama 0 MHPEKIMjU U BaKIMHAIIM]H, OJ] BEJIMKOT Cy 3Hauaja.

Kibyune pujeun: xxuBotuma, 6onect, FMD, ASF, PRRS.
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CURRENT CHALLENGES IN CONTROLLING TRANSBOUNDARY ANIMAL
DISEASES IN EUROPE: FOOT AND MOUTH DISEASE, AFRICAN SWINE FEVER
AND PESTE DES PETITS RUMINANTS

Denis KOLBASOV*

'Federal Research Center for Virology and Microbiology, Volginsky, Russian Federation
*Corresponding author: Denis Kolbasov, kolbasovdenis@gmail.com

Summary

Europe faces the biosecurity challenges of three major transboundary animal diseases: foot-and-
mouth disease (FMD), African swine fever (ASF) and peste des petits ruminants (PPR). They
present different epidemiological profiles and control challenges that veterinary authorities address
with tailored strategies. Although they are on the list of diseases subject to mandatory urgent
notification to the World Organisation for Animal Health (WOAH), they differ significantly. In
addition to understanding the biology and transmission mechanisms, the main limiting factor in
action is regulation. ASF is the easiest to control, the disease is low in transmissibility, and
measures are based on compliance with biosecurity requirements, timely detection and control of
animal movements. Despite the availability of vaccines and their widespread use, their efficacy
and safety raise questions, as all currently available vaccines are live-attenuated. Vaccination is a
procedure for mass infection of animals with a virus, even though it is a vaccine strain. Immunity
lasts for five months, the animals are protected from death, but not from infection. Differentiation
between infected and vaccinated animals by serological methods is not possible. The vaccination
strategy has not been defined. PPR is well studied in terms of control and eradication measures. It
is more contagious than ASF and causes extremely severe cases in susceptible populations in new
regions. Due to their small size, sheep and goats are often subject to smuggling, which makes it
difficult to control illegal transport. Diagnostic tools are available and effective (PCR-polymerase
chain reaction, as well as serological, including rapid tests). Vaccines are cheap, accessible, highly
effective, safe and provide immunity that lasts at least 36 months. Challenges arise from nomadic
herding, vaccination in neighbouring countries and the requirement for herd immunity levels to
exceed 80% for effective control. Animals susceptible to PPR include sheep and goats, wild
ruminants and possibly pigs. A limiting factor is local legislation, which may limit vaccination.
FMD is a well-studied disease in terms of control, including available and highly effective
diagnostic and vaccination tools. Among these infections, FMD is the most contagious, capable of
rapid airborne transmission over long distances. Timely ring vaccination is the most cost-effective
way to control the disease. This requires timely adoption of regulations for the control and
eradication of FMD, registration of vaccines against circulating virus strains and provision of
sufficient quantities in a short time. Information about epidemics in neighboring countries, data on
the size and location of susceptible populations, timely suspicion and diagnosis, as well as the
availability of a legal framework, including current scientific knowledge about infection and
vaccination, are of great importance.

Keywords: animal, disease, FMD, ASF, PPR.
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Osusep CTEBAHOBURY, Jlparan KACATUR?, lparan KHE)KEBU'h!, Usona CYBUR?

JaBHa ycTanoBa Berepunapcku unctutyT Peny6nuke Cprcke ,,Jip Baco Byrosan*, bama Jlyka, Bocna u
XepuerosuHa
*Kopecmogentau ayrop: Onusep Cresanosuh, oliver.stevanovic@virs-vb.com

Caxerak

Kyra Manux npexuBapa je oracHo, BUPYCHO 000JbEHE MATUX U JMBJBHX MTPEKUBAPA, Y3POKOBAHO
MopOwH BUpycoM. [Tocneamux geceT roguHa 0BO 000JbEHE j& JT0XKHB)EII0 3HAYajHO SKCITAH3H]Y
y mupemy u3 Asuje Ha bamkancko monyocTpBo. KimHHMuka ciiMka HUje crenuduyuHa, a
Y30PKOBamkhe MPUIUKOM CyMEbE 3aXTjeBa jJEAMHCTBEHO MOCTyname. OCHOBHU 1a00paTopHjCKH
MIPHUHIUI 3aXTHjeBa MPUMjEHY BHIIIE METOJIA Y JIMjarHOCTHIIM OBE 00JieCTH U 00pajy BUIIIE BPCTa
y30paKa 0] CYMIbUBUX JXKUBOTHHA. Y PemyOnumu Cprickoj ce cpoBOJAM MOHUTOPHHI Ha OBY
0oject, Ka0 aKTMBAaH KJIMHUYKK HAJ30p OBala W Ko3a, 1Mo mporpamy mjepa. Jla 6u ce 6ospe
pasyMjeia KOHTaruo3HOCT Kyre MalluX NpexuBapa, GpopMupaHa je cuMmynanuja y Gopmu IBa
CIICHapHja TojaBe y €KCTe3MBHOM y3rojy omama. Cumynamuje ykasyjy Aa cy Op3wHa INpHjaBe
CYyMHb€ U CIpoBohema Mjepa 3Ha4YajHu MOMEHTH Y e(hUKACHO] KOHTPOJIU OOJIECTH.

KibyuHe pujeun: kyra Manux npexunapa, Bupyc, Pemy6nuka Cpricka.
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PESTE DES PETITS RUMINANTS: MONITORING AND SIMULATION OF THE
OUTBREAK

Oliver STEVANOVIC'*, Dragan KASAGIC!, Dragan KNEZEVIC!, Ivona SUBIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Oliver Stevanovié, oliver.stevanovic@virs-vb.com

Summary

Peste des petits ruminants is a dangerous, viral disease of small and wild ruminants caused by the
morbillivirus. In the last ten years, this disease has experienced a significant expansion in its spread
from Asia to the Balkan Peninsula. The clinical picture is not specific, and sampling in case of
suspicion requires a unique approach. The basic laboratory principle requires the use of multiple
methods in the diagnosis of this disease and the processing of multiple types of samples from
suspicious animals. In the Republika Srpska, monitoring for this disease is carried out as active
clinical surveillance of sheep and goats according to a program of measures. In order to better
understand the contagiousness of peste des petits ruminants, a simulation was created in the form
of two scenarios of occurrence in extensive sheep breeding. The simulations indicate that the speed
of reporting suspicion and implementing measures are important moments in effective disease
control.

Keywords: Peste des petits ruminants, virus, Republic of Srpska.
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CJIMHABKA U LIAII - PE3YJITATH HAJI30PA Y PENTYBJIMLU CPIICKOJ Y 2024.
TOJVHU

Nparan KACATUR'*, Jiparan KHE)KEBUR!, Jeaiena MAPUR?

!JaBna ycranosa Berepunapcku nnctutyt Peny6auke Cpricke ,,Jlp Baco Byrosan®, bama Jlyka, Bocha n
XepuerosuHa
*Kopecnoaentnu aytop: Jparan Kacaruh, dragan.kasagic@virs-vb.com

Cakerak

CrunaBka u man (FMD) je jemna on Haj3apa3HUjuX OOJECTH KHBOTHE-A KOja MPOY3POKYje
3HaYajHe eKOHOMCKe TyOuTke. bonect nmoraha roeesa, cBume, oBIle, K03€ U JIpyre mamkape. To je
npekorpannyHa Oomnect xuBoTHma (Transboundary Animal Diseases, TAD) koja ny0oko ytuue
Ha CTOYAapCKy IMPOHM3BOJbY M OMETa PErHOHANHY M Mel)yHapoaHy TProBUHY >KHBOTHE-aMa M
MIPOU3BOIMMA KUBOTHILCKOT nopujekina. FMD HakoH mojaBe u nmotBpae Oonectu y Fbemaukoj y
janyapy Mmjecerry 2025. roaure, a 3aTuM y MapTy Mjeceny 2025. ronuHe u npujaBe y Mahapckoj
Ha ¢apMu MIIMjJEYHHMX TOBE€/a y HemocpeaHoj O0au3uHu rpanuue ca CiaoBaukoM, oBa 0oJiecT je
norBphena 21. mapra 2025. roqune y CnoBaukoj y Om3unu rpanuiie ca Mahapckom. Pedepentaa
nabopatopuja EBpornicke ynuje 3a FMD je notBpauna na Bupyc u3 y3opaka ysetux y CioBaukoj
y TOTIYHOCTH OJroBapa BUPYCY OTKpuBeHOM y Mabhapckoj. ¥ PenyGmumu Cprckoj y 2024.
TO/IMHY CIIPOBOlEH je akTHBHU M nacuBHU Haa30p Ha FMD kox roena, oBana u Ko3a, mponucas
ol ctpaHe MUHHCTapCcTBa MOJHONPUBpPENE, IIyMapcTBa M Bopomnpuspene PemyOimke Cpricke
(ITpaBuiTHUK O yCIIOBMMA M HAUMHY OCTBAapHBarbha HOBUAHHX TOCTHIIAja 32 Pa3BOj MOJHOIIPUBPE/E
u cena, Cnyx6enu rinacauk PemyOnuke Cpricke 18/24). Haazop ce cnpoBoAwO Ha I1Hj€II0]
teputopuju Penybiuke Cprcke, Ha ¢apmama U gjoMahuHCTBMMA KOjU ce 6aBe y3rojem rosena,
oBalla M Ko3a. BerepuHapcke opraHm3aiyje Cy BpIIWIE y30PKOBAWmE M JOCTABJbABE y30paKa y
pedepentny naboparopujy PenyOmmke Cprcke 3a FMD, JaBna ycranoBa Betepunapcku
unctutyTt Penmybnuke Cpncke ,,/Ip Baco byro3an® bama Jlyka. Ananmsupano je ykynHo 1.528
y30paka roeefa, oJ dera je 955 y3opaka myHe KpBU U 274 y3opka KpBHHUX cepyma. Taxobe,
aHAIM3UPaAHU Cy y30pIIH OBala, oj ueraje 129 yzopaka nysne kpsu u 170 y3opaka KpBHUX cepyMma.
3a aHanmm3e Cy KOpHUILITEHEe METO/Ie JIAaHYaHe peakiiyje mojiuMepase y pearHom Bpemeny (real time
PCR) u Huje 6mto mo3uTHBHUX pe3yirata. Takohe, anamuszupanmu cMo MeTooM ELISA (en3nmMckn
MMYHOCOPOEHTHH TECT) Ha MPUCYCTBO aHTUTH]jea poTuB Bupyca FMD ykynHo 514 y3opaka, oz
yera je 344 y3opka kpBu roBena u 170 y3opaka KpBU oBalla, a CBU pe3yJITaTh aHaIu3a Cy OWin
HETraTUBHH.

KibyuHe pujeun: cnuHaBka u 1mar, rosena, osie, PCR, ELISA.
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FOOT AND MOUTH DISEASE - RESULTS OF MONITORING IN THE REPUBLIC OF
SRPSKA IN 2024

Dragan KASAGICY, Dragan KNEZEVIC?, Jelena MARIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan“, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Dragan Kasagi¢, dragan.kasagic@virs-vb.com

Summary

Foot and mouth disease (FMD) is one of the most contagious animal diseases that causes
significant economic losses. The disease affects cattle, pigs, sheep, goats and other ungulates. It is
a transboundary animal disease (TADs) that has a profound impact on livestock production and
disrupts regional and international trade in animals and animal products. FMD after the appearance
and confirmation of the disease in Germany in January 2025, and then in March 2025 and reported
in Hungary on a dairy cattle farm near the border with Slovakia. This disease was confirmed on
21 March 2025 in Slovakia near the border with Hungary. The Europian Union Reference
Laboratory for FMD confirmed that the virus from samples taken in Slovakia fully corresponds to
the virus detected in Hungary. In the Republic of Srpska in 2024, active and passive surveillance
for foot and mouth disease in cattle, sheep and goats was carried out, as prescribed by the Ministry
of Agriculture, Forestry and Water Management of the Republic of Srpska (Rules on Subsidies in
Agriculture, Official Gazette of the Republic of Srpska, No. 18/24). Surveillance was carried out
on the entire territory of the Republic of Srpska on farms and households engaged in cattle, sheep
and goat breeding. Veterinary organizations carried out sampling and delivery of samples to the
reference laboratory of the Republic of Srpska for FMD, the Veterinary Institute of the Republic
of Srpska "Dr. Vaso Butozan" Banja Luka. A total of 1,528 samples of cattle were analyzed, of
which 955 were whole blood samples and 274 were blood serum samples. Also, sheep samples
were analyzed, including 129 whole blood samples and 170 blood serum samples. Real-time
polymerase chain reaction (real-time PCR) methods were used for the analysis and there were no
positive results. We also analyzed the presence of antibodies against the FMD virus using the
ELISA method (Enzyme-Linked Immunosorbent Assay) - a total of 514 samples, of which 344
samples came from cattle blood and 170 samples from sheep blood, and all analysis results were
negative.

Keywords: foot-and-mouth disease, cattle, sheep, PCR, ELISA.
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3HAYAJ IINTAHA XUTHUX MJEPA 3A CIIPEYABAIBE ITIOJABE U CY3BUJAIBE
C/IMHABKE 1 ITAITA

Jparo H. HEJIM'h'?*, Herocnas IYKWR®, iparan KHEXKEBURZ, Baagumup MUJIAJEBUR?,
Ounuep CTEBAHOBUR?, Jlejana KPHETA? Bojan TOJIMR?, Iparan KACAT'UR?, Kebko
CJAIOJEBUR? Coma HUKOJINR?, lapko JECIIOTOBUR?Z, Beanoop KECUR®, CiaBen

I'PBURS, Hopaniuaa MUTPOBUR’

1Vuugepsurer y beorpany, ®akynter BeTepuHapcke Meauiune, beorpaa, Cpbuja,

2JaBna ycranosa Berepunapcku uacTHTYT Peny6nuke Cprcke ,,JIp Baco Byrozan®, Bama Jlyka, BocHa u
XepuerosuHa

SMuHHCTapCTBO MOJBLONPUBPEIE, IITyMapCTBa U Boonpuepene Penyonuke Cpricke, bama Jlyka, BocHa u
XepuerosuHa

“Pemy6mnmuKa ympasa 3a HHCIIEKIH]cKe TTocnoBe Pemy6muke Cpricke, bama Jlyka, bocha u Xepuerosuna

°Berepunapcka komopa Penry6imuxe Cpiicke, bama Jlyka, Bocna u Xepuerosuna
®Berepunapcku 3aBoz ,,CJIJABEH® 1.0.0., Bama Jlyka, Bocha u Xeplerosuna
"Berepunapcku 3asox ,,TEOJIAB* 1.0.0, Bujessuna, bocHa n Xepuerosuna
*Kopecnonentnu aytop: Jparo Heauh, drago.nedic@gmail.com

Caxkerak

CnunaBka u man (FMD) je jenna ox HajomacHHjUX W HAJIITCTHUJUX OOJIECTH TMamkapa, ca
rI00aTHUM HMIUTMKAIMjaMa Ha 3/paBJbe IKMBOTHIbA, CKOHOMHJY M 0€30jeHOCT XpaHe.
N3sjemtaju CBjeTcke opranusaimje 3a 3apaBibe xuBoTHma (WOAH) mokasyjy na Gosect y
MOCJICIHUM JICIICHHjaMa h3a3uBa OpOjHE CIHIEMHje IIIMPOM CBHjeTa, MoceOHO y A3uju, Adpuiiy,
JyxkHoj Amepunn u EBporin. Ha riiobaiHoM HUBOY youeHo je Buie o 200 enuiemMuja roIuIbe,
ca XHibagaMa 00OJbENIMX W YTUHYNIUX KUBOTHEA. Y 2019. rommHH, y caMO HEKOJIMKO 3eMasba
A3suje, 3a0ubexeno je npeko 10.000 060penux KUBOTHILA, OPOj YHUIITEHHX je 3HaTHO Behw, a
CKOHOMCKE HITETE MPOLjerby]y Ce Ha CTOTHHE MIJIMOHA aMEPHUKHX JoJiapa roauiime. EnunemMuja
y Benukoj bpuranuju 2001. ronune y3pokosana je mrety o npeko 10 muinjapau gonapa. lllrere
YKJbY4yjy TYOWTKE y MPOHM3BO/H, TPOIIKOBE KOHTpPOJIE, TPTOBHHCKA OTpaHUYCH-a U 3a0paHy
u3Bo3a. EukacHo cy30ujame 00JiecTH 3aXTHjeBa PaBOBPEMEHY U KOOPANHUCAHY PEaKIIH]y, ITO
je Moryhe camo y3 aJieKBaTHO MPUIPEMIBCH U PEIOBHO axkyprpaH [lnan xuTHux mjepa. Y paay ce
UCTUYC 3HA4a] U3pajie TAKBOT IUIAHA KA0 KJbYYHOI ajiaTa 3a MUHHMH3AIM]y IITETa, HAPOUUTO Y
KOHTEKCTY TPCHYTHHX MpHUjeTHH. AHaln3a OCHOBHHX eleMeHaTa [lmaHa ykibydyje MpoljeHy
pH3HKa, IPEBEHTUBHE Mjepe, PEakKiiu]jy, JJOTUCTHKY, KOMyHHKAIH]y U 00yKy ocoOsba. [ToceOHO je
Ba)kaH MO IJIaHa ONepaTUBHH MPOTOKOJ, OPraHU3aIOHa CTPYKTYpa U PECYPCH, TE TECTUPAE U
cuMynanuje, koje 06e30jehyjy cnpemHocT Ha mojaBy Ooniectd. Y bocHu u XeplieroBuHu Hema
notBpheHux ciydajeBa OonecTH, ajau 300T BUCOKOT PH3HKa, pa3BOj W MMILIeMeHTanuja [lnana
XUTHHX Mjepa MOCTajy HEOMXOIHH 3a 3aIITUTY MOJFOIIPUBPE/IC U JaBHOT 31paBiba. Kpo3 oBaj pan
ce yKasyje Ha TJ00ajHe TPEHJOBE, MCKYCTBAa M BAXKHOCT NMPOAKTHBHUX Mjepa, Kako OM ce
00e30mjearia cHara U CIpeMHOCT Ha Oyyhe n3azoBe nzaszpane FMD.

KibyyHe pujeun: civHaBKa U 1Ia1, JIaH XUTHUX Mjepa, eNUAeMHUja.
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THE IMPORTANCE OF EMERGENCY MEASURES PLANS FOR THE PREVENTION
AND CONTROL OF FOOT AND MOUTH DISEASE

Drago N. NEDIC?*, Negoslav LUKIC?, Dragan KNEZEVIC?, Vladimir MILIJEVIC*, Oliver
STEVANOVIC?, Dejana KRNETAZ Bojan GOLIC?, Dragan KASAGIC?, Zeljko SLADOJEVIC?,
Sonja NIKOLIC? Darko DESPOTOVIC? Velibor KESIC®, Slaven GRBIC?, Novalina
MITROVIC’

tUniversity 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

3Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska, Banja Luka, Bosnia and
Herzegovina

“4Republic Inspection Authority of the Republic of Srpska, Banja Luka, Bosnia and Herzegovina
SVeterinary Chamber of the Republic of Srpska, Banja Luka, Bosnia and Herzegovina
8Veterinary Institute ,,SLAVEN®, Banja Luka, Bosnia and Herzegovina
"Veterinary Institute ,, TEOLAB*, Bijeljina, Bosnia and Herzegovina
*Corresponding author: Drago Nedi¢, drago.nedic@gmail.com

Summary

Foot and Mouth Disease (FMD) is one of the most dangerous and contagious diseases affecting
ungulates, with global implications for animal health, the economy, and food safety. Reports from
the World Organisation for Animal Health (WOAH) indicate that the disease has caused numerous
epidemics worldwide over recent decades, especially in Asia, Africa, South America, and Europe.
Globally, more than 200 outbreaks are recorded annually, affecting thousands of animals that
become ill and die. For example, in 2019, over 10,000 animals were reported sick in just a few
countries in Asia; however, the number of animals destroyed is significantly higher. The economic
damages from FMD outbreaks are estimated to reach hundreds of millions of US dollars annually,
including production losses, control costs, and export bans. The 2001 FMD epidemic in the United
Kingdom caused economic damages exceeding $10 billion, encompassing control expenses, trade
restrictions, and productivity losses. Effective disease control requires a timely and coordinated
response, which is only achievable with an adequately prepared and regularly updated
Contingency Plan. This paper emphasizes the importance of developing such a plan as a vital tool
for minimizing damage, especially given current threats. The analysis of the core elements of the
plan includes risk assessment, preventive measures, response strategies, logistics, communication,
and staff training. Particular attention is given to operational protocols, organizational structure,
resources, as well as testing and simulation exercises that ensure preparedness for disease
emergence. In Bosnia and Herzegovina, where there are currently no confirmed cases of FMD, the
development and implementation of an Contingency Plan are becoming essential for protecting
agriculture and public health. This paper underscores global trends, experiences, and the
importance of proactive measures to ensure resilience and preparedness for future challenges
posed by FMD.

Keywords: FMD, Contingency plan, epidemic.
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YJOI'A TEPEHCKE BETEPUHAPCKE CJIYKBE U 3HAYAJ BUOCUT'YPHOCTHU
HA ®APMU Y CIIPEYABABY IIOJABE U IUPEIBA CJIMHABKE U IIAITA

Jlejana KPHETA, [iparo HEJWhY, Herocnas IYKUR? Bojana BAJATHHR? XKemko
CJAJTIOJEBURY, Jiparan KACATUR?, Oausep CTEBAHOBHURY, Bojan FTOJINRY, Jeaena
MAPHRY, Jlapko JECIIOTOBUR?Y, Comsa HUKOJIMR?, Cama TOBPUR!, Usona CYBUR?,
Cphan TJINTOPHRY, T'opan BACHJIMRY, [iparan KHEXKEBHR'

!JaBna ycranosa Berepunapcku nnctutyt Peny6auke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, Bocha n
XepuerosuHa
MunucTapCTBO MOJBONPUBPEJIE, IITyMapCTBa M Bozonpuepene Penyonuke Cpricke, bama Jlyka, BocHa u
XepuerosuHa
*Kopecnoaentnu ayrop: Jlejana Kpuera, dejana.krneta@virs-vb.com

Cawxerak

VY cnpedaBamy I10jaBe BUCOKO KOHTarno3HUX OO0JIECTH CBE BUILIE CMO y MOTPEOH J1a OAY3UMaMo
Mjepe 3a OuyBame 37paBJba KUBOTHUHA U CMAIbEHE PU3HMKA O] YHOIICHA M IIHUpema 0ojecTu
YHyTap KUBOTUI-CKUX MOIyJIAIMja U, y clIydajy 300H03a, O] IPEHOILIEHha Ca )KUBOTHHA HA JbY/IE.
KonTpoma, mpeBeHIMja U HCKOPjeHUBAKBE OOJIECTH Y JKUBOTHEH-CKO] TOIMYJIANMjH 3aXTHjEBAjy
N100po MO3HaBamke EMU300THOJIOTHjE 3apa3HUX M He3apa3HUX Oo0JIeCTH, IUTO HaM Mpyxka
MOTyhHOCT HMCTpaKMBama 0OJECTH HEMO3HATe ETHOJIOTHje, HHXOBOT MpPENo3HaBama, H3Paje
3/IpaBCTBEHUX Iporpama, cHpoBohewa Haja3opa OosecTH, Te pa3Boja U cIpoBohema
onocuryprocHux Mmjepa. Ctora je oBa JUCIUIUITHHA OUTHA KOMIIOHEHTa KOHTPOJIE, PEBEHITH]E U
HCKOpjemHBamba 0051eCTH, a OMOCUTYPHOCT Ha (papMM HeH HajBRXKHU]U IMO Y CIPEYaBamy M0jaBe
OoJiecTH MOMYT CIMHABKE U mara. OBUM pagoM HCTHYEMO BaXKHOCT OMOCHTYPHOCTH Y OJIP’KaBarby
cTaja ci000aHUX 0] 00JIECTH, TE KOPAKe KOj€ je HEOIXOAHO MPey3UMaTH U IPUMjEHUBATH, KaKO
Ou ce TakaB CTaTyC M 33JpKao, Te HAYMH paja JOKTOpa BETEpUAHPCKE MEAMIIMHE TPU MOjaBU
CYyMHI€, WJIM Cllydaja BUCOKO KOHTarmo3HMX OosecTH. AKTyelHa CUTyalfja ca CIMHABKOM H
iarnoM, KyroM Majiux IpeXHBapa U aBHjapHOM HMH(QIIYEeHIIOM, Koje cy oapeheHH BpeMEeHCKU
NIEPUOJT IPUCYTHE Y OKPYXKEY, Te ahpUUKOM KYTrOM CBUHEA M OpyIesI030M, Koje cy Koj Hac Beh
MIPUCYTHE, TPAXXH KOHCTAHTaH OIpe3. 3aT0 CMaTPaMO HEONXOJHUM CTATHO MCTHUIAFkE BAKHOCTH
OMOCUTYpHOCHHMX Mjepa Ha (papMama U HauWHa MOCTyINama JOKTOpa BETepUaHpCKe MEULIMHE Ha
CYMHIbUBO] UJIH 3apakeHo] hapmu. OBUM paJIoM >KEITMMO MPEHU]EeTH UCKYCTBa cTeueHa Ha o0ykama
U CHUMYJIALIMjCKUM BjerkOaMa cIpedaBama I0jaBe U CaHHparma JKapulliTa BUCOKO KOHTAarMO3HUX
0oJecTH KUBOTHHA. AKIIEHAT j€ CTaBJbE€H Ha MOCTYyMame y Cilydajy MOTEHIMjaTHOT U30ujama
00JIeCTH CIMHABKE U IlIana Ha HallleM reorpa)ckoM nojpy4jy.

KibyuHe pujeun: enu3o0TnoI0THja, IPEBEHIN]a, OMOCUTYPHOCT, CIMHABKA U IIAIl.
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THE ROLE OF THE FIELD VETERINARY SERVICE AND THE IMPORTANCE OF
ON-FARM BIOSECURITY IN PREVENTING THE OCCURENCE AND SPREAD OF
FOOT AND MOUTH DISEASE

Dejana KRNETAY, Drago NEDIC!, Negoslav LUKIC?, Bojana BAJAGIC?, Zeljko SLADOJEVIC,
Dragan KASAGICY, Oliver STEVANOVIC?, Bojan GOLIC?, Jelena MARIC!, Darko
DESPOTOVICY, Sonja NIKOLICY, Sa§a LOVRICY, Ivona SUBIC!, Srdan GLIGORIC!, Goran
VASILIC?, Dragan KNEZEVIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
2Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Dejana Krneta, dejana.krneta@virs-vb.com

Summary

In preventing the emergence of highly contagious diseases, there is an increasing need to
implement measures for preserving animal health and reducing the risk of disease introduction and
spread within animal populationsand, in the case of zoonoses, the transmission from animals to
humans. The control, prevention, and eradication of diseases in animal populations require a solid
understanding of the epizootiology of infectious and non-infectious diseases, wich enables us to
investigate diseases of unknown etiology, recognize them, develop health programs, conduct
disease surveillance, and design and implement biosecurity measures. Therefore, this discipline is
a crucial component of disease control, prevention, and eradication, with on-farm biosecurity being
its most important aspect in preventing the emergence of diseases such as foot-and-mouth disease.
This paper highlights the importance of biosecurity in maintaining disease-free herds, the
necessary steps to be taken and applied to preserve such a status and the role of Doctor of
Veterinary Medicine in cases of suspicion or confirmed outbreaks of highly contagious diseases.
The current situation with foot-and-mouth disease, peste des petits ruminants, and avian influenza
all of which have been present in the surrounding region for a certain period as well as African
swine fever and brucellosis, which are already present in our country, require constant vigilance.
For this reason, we consider it essential to continuously emphasize the importance of biosecurity
measures on farms and the procedures Doctor of Veterinary Medicine should follow when dealing
with suspected or infected farms. Through this paper, we aim to share the experiences gained from
training and simulation exercises conducted to prevent the emergence and mitigate outbreaks of
highly contagious animal diseases. The focus is placed on procedures in the event of a potential
outbreak of foot-and-mouth disease in our geographical area.

Keywords: epizootiology, prevention, biosecurity, foot-and-mouth disease.
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3HAYAJ YCIIOCTABJbAIbA AJJEKBATHHUX OIIEPATUBHUX
KAPAKTEPUCTUKA, BUBUJE U CTPATEI'MJE HAJUIEZKHOT TEJIA 3A
INOCJIOBE BETEPUHAPCTBA Y INJbY OBE3BEBEIHA BP30I' OTKPUBAIBA
BOJIECTU U EOUKACHOI' OATOBOPA HA ITOJABY HAPOUHUTO OITACHUX
3APA3ZHUX BOJIECTH ) KUBOTHUIbA U 300HO3A

Hejan KPEbAUR!*

1Vuuepsurer y Beorpany, ®akynter BeTepuHapcKe MeauiuHe, beorpaa, Cpbuja
Kopecnionentru aytop: Jejan Kpmauh, dejan.krnjaic@vet.bg.ac.rs

Caxerak

HannexxHo Teno 3a mociioBe BeTepUHApCTBA UMA KJbYUHY YJIOTY Y 3aLUTUTH 3/1paBiba )KUBOTHHA U
JaBHOT 37]paBJba, HAPOYUTO TOKOM M30Hjarba EMU300TH]ja, eNHIeMHja U naHaeMuja. EQexTuBHOCT
Ha/IJISKHOT TeJia 3a 0CI0BE BETEPHMHAPCTBA Ce 3aCHMBA Ha TpU Mel)ycoOHO ncnperuiereHa cryoa:
OlepaTUBHE KapaKTEPHCTUKE, BU3Mja W CTpaTeruja. BpXyHCKe omepaTHBHE KapaKTEPUCTHKE
HaJJIeKHOT Tena 00e30ehyjy Op3o oTkpuBame OonecTH, epukacaH OArOBOp H aJeKBaTHO
yrnpaBJbambe pecypcuma. Heomxomna je Onucka capajima CBHX 3aMHTEPECOBAHUX CTpaHa, Koja
o0e30ehyje KOOpAMHHCAHO JENOBambe Yy KPU3HUM CHUTyalnMjama. JacHa BH3HMja MPOMOBHILIE
MIPOAKTUBHY CIIPEMHOCT, TIOACTUYE UHTETPAIN]y 3ApaBiba KUBOTUIHA, JbY/IU U )KUBOTHE CPEINHE,
OJTHOCHO NPUMEHY KOHIIENTa ,,JeJJHO 3/1paBibe’, a MOApKaBa U OJP)KUBE, HHOBATHUBHE IMPUCTYIIE
KoHTposie Oonectu. CTpaTeruja mpeTBapa BU3H]Y Yy CTBApHOCT, OAHOCHO Yy akiujy. Jloopo
neduHUCAH cTpaTelIKu OKBUp 00e30ehyje mpuoputusanujy pusmuka, ooezoehyje cnpeMmHocT Kpo3
IUTAHUPalke y KPU3HUM CHUTyallljaMa M KOHTHHYHWpaHe oOyke, Kao W yckiaheHoct ca
mehynaponuum cranpapauma (World Organisation for Animal Health — WOAH / Office
International des Epizooties - OIE, Food and Agriculture Organization - FAO, World Health
Organization - WHO). Ykparko, BpXyHCKe OlepaTHBHE KapaKTEPUCTUKE HA/JICKHOT Tela alli U
1leJie BETEpUHAPCKE CTPYKE, 3aCHOBAaHE HA jaCHO] BU3H]JU, KOja C€ CIPOBOJM KPO3 HAIIMOHAIHY
CTpaTerujy, peCTaBibajy rapaHunjy 3a ooe3oeheme epukacHOr 0;roBopa Ha cajialimbe 1 Oyayhe
enu30o0Tyje, enuaeMuje U na"aemuje. Huje Ge3 pasnora jereHAapHU T€HEPAIHU IUPEKTOP
WOAH/OIE opranusauuje ap bepnapa Bamat uctunao na paj BeTepUHApPCKE CTpYKe H
BETEPUHAPCKUX CITy>KOU MpeJCTaBsba II100aJIHO jJaBHO J00PO.

K.]'by‘{He pe4uM: HAIJIC)KHO TCJI0, BETCPUHAPCTBO, 3apa3HE Oonectn JKHBOTHHA, 300HO3C.
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THE IMPORTANCE OF ESTABLISHING ADEQUATE OPERATIONAL
CHARACTERISTICS, VISION AND STRATEGY OF THE VETERINARY
AUTHORITY IN ORDER TO ENSURE RAPID DETECTION OF DISEASES AND AN
EFFECTIVE RESPONSE TO THE EMERGENCE OF PARTICULARLY DANGEROUS
INFECTIOUS ANIMAL DISEASES AND ZOONOSES

Dejan KRNJAIC*

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
Corresponding author: Dejan Krnjai¢, dejan.krnjaic@vet.bg.ac.rs

Summary

The competent veterinary authority has a key role in protecting animal and public health, especially
during outbreaks of epizootics, epidemics and pandemics. The effectiveness of a competent
authority for veterinary affairs is based on three interrelated pillars: operational characteristics,
vision and strategy. The superior operational characteristics of the competent authority ensure
rapid disease detection, effective response and adequate resource management. Close cooperation
between all stakeholders is necessary, which ensures coordinated action in crisis situations. A clear
vision promotes proactive preparedness, encourages the integration of animal, human and
environmental health, i.e. the implementation of the ,,One Health concept, and supports
sustainable, innovative approaches to disease control. The strategy turns the vision into reality, i.e.
into action. A well-defined strategic framework ensures risk prioritization, ensures preparedness
through crisis planning and continuous training, as well as compliance with international standards
(World Organisation for Animal Health — WOAH / Office International des Epizooties - OIE, Food
and Agriculture Organization - FAO, World Health Organization - WHO). In short, the top
operational characteristics of the competent body and the entire veterinary profession, based on a
clear vision, implemented through a national strategy, are a guarantee for ensuring an effective
response to current and future epizootics, epidemics and pandemics. It is not without reason that
the legendary Director General of the WOAH/OIE organization, Dr. Bernard Vallat, emphasized
that the work of the veterinary profession and veterinary services represents a global public good.

Keywords: competent body, veterinary medicine, infectious animal diseases, zoonoses.
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IMNPUHIUIIN I'PYIIMCAIBA HECTUIIUJIA U 3HAYAJ ITIPOLEHE PU3UKA
PE3UAYA IECTULIHUIA Y XPAHHU

Aaexcanapa TACURY, Muian HUHKOBU'RY, Usan TABJIOBURY, Muaan BAJITUR?

'Hayunu unctutyt 3a Betepunapctso Cpbuje, Beorpan, Cpouja
2yVuusepsuret y beorpany, Berepunapcku paxynrer, beorpaa, Cpbuja
“Kopecnonentnu aytop: Anexcanapa Tacuh, alekstasic79@gmail.com

Caxerak

[IIupoko pacmpocTpameHa M E€KCTEH3WBHA YNoTpeda NecTuiuaa y OWJbHO] NMPOW3BOAKU 32
CMamemke IyOMTaka o]l KOpoBa, OOJECTH M MHCEKAaTa MOXKe MMAaTh O030MJbHE MOCIEIHIE TI0
€KOCHUCTEM M 31[paBJbe Jbyau. [lecTHIMIN ce KOPUCTE Ha CKOPO CBHM YCEBHMA (HIIP. JKUTAPHIIC,
noBphe, BUHOTpaau ¥ BOhmAIM) M MOTY C€ aKyMYJIHCATH Yy Pa3IHYUTHM MATPHUKCHUMA )KHUBOTHE
cpenune. [lojaBa M Hanaxeme pe3nya NECTUIUIA Y KUBOTHO] CPEIIMHHU PE3YJITAT j& HUXOBOT
IpeMelITamka 1 MATpaIyje ca HMbaHuX Ha MOApYYja BaH LNJbA, IITO JOBOAM J0 UXOBE YECTE
JIeTEKIMje Y 3€MJBHINTY, BOJAM W Ba3ayxy. EBporicka areHmmja 3a 6e3deqnoct xpane (EFSA)
pa3BWiIa je TPUCTYN O KyMYJAaTHBHO] MPOLEHH pH3MKa OJf TECTUIHIA J0/ACJbUBABEM
MOjeIMHAYHKUX TECTHIMIA y KyMyJIaTUBHE TIpyIe 3a mpoleHy. [IpolieHa pusmka je puropos3an
Hay4yHH nporuiec kKojum EFSA omoryhasa u momaske mpe cBera jaBHOCTH JJa OMOTyhu 1a )KUBOTHIbE,
OWJbKE W )KMBOTHA CpeinHa Oymy 0e30e/IHe 01 OITACHOCTH KOj€ CE MPEHOCE XpaHOM. Y TO3HABabe
ca KJacu(UKanujoM, IPOICHOM PH3UKA M 3HAa4ajeM OBE TEMAaTHKE caMoO je jelaH OMKH IyT
31paBoj U 0e30eqHO] XpaHU. 3a0pUHYTOCT 3a 0e30edHOCT je moTpeda 3a KOHTPOIHCAHEM
CaBpEMEHE OIIACHOCTU MO 3]paBJbe M3a3BaHWM mectuiuauma. EdukacHa uMIUIeMeHTanuja
MOHHUTOPHUHTA XpaHe UMa Kao KPajiH IUJb 3aIITHTY 3[[paBJba JbYIU U )KUBOTHE CPeIMHE. AHAIHM3a
pe3ynaTara Kpo3 KOpake HIAeHTH(UKAIMje, KapaKTepu3aldje, CTENeH W3JO0XKEHOCTH U
KapakTepH3alyjy pu3uKa je oJ 3Hauaja 3a carjieJlaBambe yTHIlaja Ha 3[paBJbe JbyIU U yHanpeheme
Opure o Oe3z0emnoctu. Ca npyre cTpane, cmpoBoheme mpomuca, oxaroBapajyha oOyka u
o0Opa3oBame MOTY yTHIIATH Ha yOJjakaBamke€ HETaTHMBHUX yTHIAja yHoTpebe MecTUIUaa u
MIPOMOBHCATH CUTYPHY U OJIPYKUBY MOJHOIPUBPETHY TIPAKCY.

Kibyune peum: necturuam, kiacuukaimja, nporeHa pusuka.

3axBanHuna: Panx je moapxaH cpeJcTBMMa MMHHCTapCTBA 32 HAyKy, TEXHOJIOIIKK Pa3BOj U WHOBAIIH]E
Peny6iiike Cpowuje (Yrosop 6poj 451-03-136/2025-03/200030).
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PESTICIDES GROUPING APPROACHES AND THE IMPORTANCES OF RISK
ASSESSMENT OF PESTICIDES RESIDUES IN FOOD

Aleksandra TASICY, Milan NINKOVIC?, Ivan PAVLOVIC!, Milan BALTIC?

IScientific Institute of Veterinary Medicine of Serbia, Belgrade, Republic of Serbia
2Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
*Corresponding author: Aleksandra Tasi¢, alekstasic79@gmail.com

Summary

The widespread and extensive use of pesticides in crop production to reduce losses from weeds,
diseases and insects can have serious consequences for the ecosystem and human health. Pesticides
are used on almost all crops (e.g. cereals, vegetables, vineyards and orchards) and can accumulate
in various environmental matrices. The occurrence and detection of pesticide residues in the
environment is the result of their translocation and migration from target to non-target areas,
leading to their frequent detection in soil, water and air. The European Food Safety Authority
(EFSA) has developed an approach to cumulative risk assessment of pesticides by assigning
individual pesticides to cumulative assessment groups. Risk assessment is a rigorous scientific
process by which EFSA enables and helps, above all, the public, to ensure that animals, plants and
the environment are safe from food-borne hazards. Becoming familiar with classification, risk
assessment and the importance of this topic is just one step closer to healthy and safe food. Safety
concerns are the need to control the modern health hazards caused by pesticides. The effective
implementation of food monitoring has as its ultimate goal the protection of human health and the
environment. Analysis of the results through the steps of identification, characterization, exposure
levels and risk characterization are important for understanding the impact on human health and
improving safety concerns. On the other hand, enforcement, appropriate training and education
can help mitigate the negative impacts of pesticide use and promote safe and sustainable
agricultural practices.

Keywords: pesticides, classification, risk assessment.

Acknowledgements: The study was supported by the Serbian Ministry of Science, Technological
Development and Innovation (Contract No. 451-03-136/2025-03/ 200030).
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BP3A ITPOLJEHA PU3UKA 3A XEMUJCKE OITACHOCTH Y XPAHHU
Cao6ogan JOJYUNHOBUR*, Canun TAHKOBUR?, /Iparan TOMOBHWh!
1Arenumja 3a 6e36jeaH0CT Xpane bocue u Xepuerosune, Mocrap, bocha u Xepieropuna
*Kopecnogentnu ayrop: Cno6osaan Jlojunnosuh, dojcinovic@fsa.gov.ba
Caskerak

be30jenHoct xpaHe jeaaH je o4 BaKHUX MpUOpHUTeTa EBporicke yHUje, a MpOU3BOIba CUTYPHE U
KBAJIUTETHE XpaHe jeHa je 0/ KIbyYHHUX NMPpUBpeIHHX JjenaTHocTy. [Tomutukom EBporicke yHmje
(EY) o 6e30jerHOCTH XpaHE JKeIH Ce TapaHTOBAaTH BUCOK HHUBO 3aITUTE JbYACKUX JKUBOTA U
3apaBiba, Te ce rpahanu EY Hacroje 3aluTUTUTH OJ TPU BPCTE ONMACHOCTH y XpaHU: (QU3HUYKHX,
OMOJIONIKMX U XEeMH]CKUX. bp3a mpoljjeHa pu3nka paau ce 3a OMOJIONIKE U XEMH]CKE OMAaCHOCTH.
Kako 6u onakmrana mpeyiokeHd MOCTyMNakK olijeHe pusmnka, EBporcka areHiuja 3a 6e30jeqHoct
xpane (EFSA) je pasBuia anare KOju KOPUCTE MOAATKE O MOTPOIIHU XpaHe U3 CBEOOYXBaTHE
eBporicke 0a3e mojaTaka O MOTPOLIBM XpaHE, 3a NpYyKame OLjeHe aKyTHE M XPOHUYHE
M3JI0KEHOCTH TMOjeIUHAYHUM HaMHUpHHUIIaMa W ynopehuBame pesynrare ca oarorapajyhum
TOKCUKOJIOIIKMM pedepeHTHUM Tadykama (Primo-Mopen yHoca ocraraka mectuimaa: bpsa
npoijeHa usnoxeHoctu konramuHantuma (RACE). Iuss oBor panma je aa ce, npumjemyjyhu
metononorujy EFSA 3a mpoujeny pusmka u mpexpamMOeHUX HaBUKAa CTaHOBHHMKA bocHe u
XepueroBuHe, MPOIHjeHN PU3HK O XEMH]CKHX OMACHOCTH y XpaHU. Y pajy je oopalhen npumjep
IpOIjeHe PU3KKA 32 MIECTHLIU OKCAaMIJI IETEKTOBaH y kpomnupy. [Ipumjenom mozena yreheno je
na je perekToBaHa konmuymHa okcammwia ox 0,012 m 0,011 mg/kg BucokoTokcHuyHa H ja
Ipe/CTaBIba 030MIbaH PU3UK 32 3/[PABJbE JbYIH.

Kiby4He pujeun: pusuk, okcCaMmil, TOKCHYHOCT, 3[PaBJbE.
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RAPID RISK ASSESSMENT FOR CHEMICAL HAZARDS IN FOOD
Slobodan DOJCINOVICY, Sanin TANKOVIC?, Dragan TOMOVIC!
'Food Safety Agency of Bosnia and Herzegovina, Mostar, Bosnia and Herzegovina
*Corresponding author: Slobodan Doj¢inovi¢, dojcinovic@fsa.gov.ba
Summary

Food safety is one of the important priorities of the European Union, and the production of safe
and quality food is one of the key economic activities. The EU food safety policy aims to guarantee
a high level of protection of human life and health, and EU citizens are sought to be protected from
three types of food hazards: physical, biological and chemical. Rapid risk assessment is done for
biological and chemical hazards. To facilitate the proposed risk assessment procedure, the
European Food Safety Authority (EFSA) has developed tools that use food consumption data from
a comprehensive European food consumption database and provide an assessment of acute and
chronic exposure to individual food items and compare the results with the relevant toxicological
reference points (Primo-Pesticide Residue Intake Model: Rapid Exposure Assessment to
Contaminants (RACE)). The aim of this paper is to assess the risk of chemical hazards in food by
applying the methodology of the European Food Safety Agency for risk assessment and food
consumption habits of the population of Bosnia and Herzegovina. The paper deals with the
example of risk assessment for the pesticide oxamyl detected in potatoes. Using the model, it was
determined that the detected amount of oxamyl of 0.012 and 0.011 mg/kg is highly toxic and poses
a serious health risk to humans.

Keywords: risk, oxamyl, toxicity, health.
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IIpenaBame 110 MO3UBY

NCIIMTUBAILE KAIMUJYMA Y MECY, PUBU U IIVIOJOBUMA MOPA:
IMPOLJEHA 3JPABCTBEHE UCITPABHOCTHU

buwbana IERAHAILY, Huna BUJIAHIIUR?Z, Pagosan JEOTEHUR!

!JaBna ycranosa Berepunapcku nnctutyt Peny6auke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, Bocna n
XepuerosuHa
ZXpBaTcKM BETEPMHAPCKM HHCTUTYT, 3arpe6, XpBarcka
*Kopecnionentau aytop: bibana Ilehanar, biljana.pecanac@virs-vb.com

Caxkerak

Kanmujywm je 3arahuBad ;kMBOTHE CpeUHE ca TyTUM OUOJIOMIKUM MOTyBHjekoM (0ko 20 roaunHa)
Y TOKCHYaH je 3a JbYACKO 3apaBibe. [loBehane KoHIIEHTpaIHje OBOT METalla y )KUBOTHO] CPEIUHH
MOT'Y JIOBECTH JI0 030MJPHHX 3JpaBCTBEHHX Mpoliema ycibel akyMyJanuje Kpo3 xpany. I 1aBHu
M3BOPHU KaJIMHjyMa y UCXPaHU JbYAH YKIbYUY]Y )KUTApHIIE, TOBphe, IKOJBKE, JINTHE U U3HYTPHULIE.
[Ipema MehynapoaHoj areniuju 3a uctpaxkupame kanuepa (IARC), kagmujym je kinacudukoBan
Kao KaHIIepOreH 3a Jbyne. Y EBpOICKO] yHHMjU yBeleHa Cy CTpOra OrpaHHYeha 32 KaaMHjyM Y
XpaHH, Kako OM Ce CMamMIO H3JIaramke IOoTpollaya OBOM omacHoM 3arahuBauy. lluse oBor
UCTpaXMBama OMO je MPOLMjEHUTH 3IPABCTBEHY HMCIPABHOCT Meca, pude M IUI00Ba MOpa Ha
OCHOBY MaKCHMAaJHO JI03BOJbCHMX KOHIIGHTpalMja KaJMHjyMa IpeMa BakehuMm mpomucuma.
Ananmmsupasno je 210 y3opaka Meca u mpou3Boja oJf Meca, Te 46 y3opaka pude U IJI0/I0Ba MOpa
(yxpyuyjyhu cBjexxy W 3amMp3HyTy puOy, KOH3epBE M IulofoBe Mopa). KopuinreHa je
akpenutoBaHa meroga BAS ISO 14084 3a onpehuBame kagmujyma. Hajsehe mpocjeune
KOHIICHTpallMje KaJMHujyMa 3a0uibexene cy y mnogoBuma mopa (0,281 + 0,319 mg kg™'), ca
MaKCUMaJTHUM HuBouMa y aurisu (0,863 mg kg). Hmwke npocjeune KoHIEHTpaldje ¢y HaheHe y
pubu (0,020 + 0,0144 mg kg ™) u mecy (0,012 £ 0,0109 mg kg ). Pesynraru yka3yjy Ha 3HauajHe
KOJIMYMHE KaJIMHjyMa Y TJI0JJOBUMA MOpa, HAPOUUTO Y JIUTHaMa, IITO MPEACTaBIba MOTSHIHjaTHY
OIacHOCT 3a 37paBJbe Jbyau. C 003UpOM Ha TO Aa AYroTpajHa M3J0KEHOCT KaJMUjyMy MOXeE
JIOBECTH 10 030MJbHUX 3/IPaBCTBEHUX Mpo0seMa 300T BeroBOT KaHIIEPOreHOT e(peKTa, KIbYUHO je
IPAaTUTH U KOHTPOJHMCATU MPUCYCTBO OBOI MeTaja y XpaHH, HAPOUUTO Yy IMPOU3BOAMMA KOjH
nokasyjy nosehaHe KOHIIEHTpaluje, MOIMyT JMIHbHU, Kako Ou ce 00e30ujenuina 37paBCTBEHA
HCIPAaBHOCT XpaHe 3a MOoTpoIlaye.

KibyuHe pujeun: xaamMujym, meco, pu0a, aoJ0BU MOpa, 3paBCTBEHA UCIPABHOCT.
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CADMIUM ANALYSIS IN MEAT, FISH, AND SEAFOOD: ASSESSMENT OF FOOD
SAFETY

Biljana PECANACY", Nina BILANDZIC?, Radovan JEFTENIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan“, Banja Luka, Bosnia and
Herzegovina
2Croatian Veterinary Institute, Zagreb, Croatia
*Corresponding author: Biljana Pe¢anac, biljana.pecanac@virs-vb.com

Summary

Cadmium is an environmental pollutant with a long biological half-life (about 20 years) and is
toxic to human health. Increased concentrations of this metal in the environment can lead to serious
health problems due to accumulation through food. The main sources of cadmium in the human
diet include cereals, vegetables, shellfish, squid and offal. According to the International Agency
for Research on Cancer (IARC), cadmium is classified as a carcinogen to humans. In the European
Union, stricter limits for cadmium in food have been introduced to reduce consumer exposure to
this dangerous pollutant. The aim of this study was to assess the safety of meat, fish, and seafood
based on the maximum permissible cadmium concentrations according to applicable regulations.
A total of 210 samples of meat and meat products, and 46 samples of fish and seafood (including
fresh and frozen fish, canned fish, and seafood) were analyzed. The accredited BAS 1SO 14084
method was used for the determination of cadmium. The highest cadmium concentrations were
found in seafood (0.281+0.319 mg/kg), with the maximum levels found in squid (0.863 mg/kg).
Lower concentrations were found in fish (0.020+£0.0144 mg/kg) and meat (0.012+0.0109 mg/kg).
The results indicate significant levels of cadmium in seafood, particularly in squid, which poses a
potential risk to human health. Since prolonged exposure to cadmium can lead to serious health
issues due to its carcinogenic effect, it is crucial to monitor and control the presence of this metal
in food, especially in products that show elevated concentrations, such as squid, to ensure the
safety and healthiness of food for consumers.

Keywords: cadmium, meat, fish, seafood, food safety.
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PROCENA RIZIKA OD MESECNOG UNOSA RIBE ULOVLJENE IZ DUNAVA U
SRBIJI

Marija STARCEVIC", Nenad JOVANOVIC?, Goran OPACIC?, Jelena CUK", Natasa
GLAMOCLIJA% Milica LAUDANOVIC?, Milan Z. BALTIC?

!Ministarstvo odbrane Republike Srbije, Beograd, Srbija
2Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
“Korespodentni autor: Marija Star¢evi¢, marijadok@gmail.com

Sazetak

Dunav, kao druga po duzini reka u Evropi, zagadena je razliitim hemijskim materijama, medu
kojima veliku zabrinutost izazivaju teski metali. U cilju ocuvanja zdravlja stanovnis§tva neophodno
je redovno procenjivati zdravstvene rizike povezane sa unosom teSkih metala, kao $to je
maksimalan bezbedni broj obroka ribe u toku mesec dana (CRmm). Za procenu CRmm uzet je
sadrzaj arsena (As), kadmijuma (Cd) i zive (Hg) u mesu Sarana, soma i tolstolobika ulovljenih iz
Dunava od 2010. do 2021. godine. CRmm je izracunat prema sledecoj jednacini: CRmm = (RfDo
x Tap x BW) / (C x MS), gde je RfD, referentna oralna doza, Tap je proseéno vreme izlaganja,
BW je prosecna telesna masa odraslih, C je prosecan sadrzaj teskih metala u mesu riba, a MS je
veli¢ina ribljeg obroka (0,150 kg). Kod Sarana najnizi CRmm pronaden je 2013. godine za As
(12,8), Cd (17,3) i Hg (3,0). Kod soma CRmm se za Hg kretao u 2013. godini od 2,29 do 6,83, a
vecée vrednosti su utvrdene 2021. godine (od 8,11 do 12,25), dok je za As i Cd CRmm bio veéi od
20. Kod tolstolobika je najnizi Crmm utvrden za Hg (8,88) 2013. godine, dok je za As bio veci od
17. Kad je Crmm nizi od 16, to ukazuje da konzumacija ribe predstavlja odredeni rizik po zdravlje
ljudi 1 da bi se izbegle hroni¢ne bolesti izazvane unoSenjem teSkih metala, potrebno je redovno
procenjivati zdravstvene rizike 1 po potrebi smanjiti broj obroka ribe mesecno.

Klju¢ne redi: saran, som, tolstolobik, procena zdravstvenih rizika.

Zahvalnica: Rad je podrzan sredstvima Ministarstva nauke, tehnoloSkog razvoja i inovacija Republike
Srbije (Ugovor broj 451-03-136/2025-03/200143).
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RISK ASSESSMENT OF THE MONTHLY INTAKE OF FISH CAUGHT FROM THE
DANUBE IN SERBIA

Marija STARCEVICY, Nenad JOVANOVIC?, Goran OPACIC!, Jelena CUK!, Natasa
GLAMOCLIJA?, Milica LAUDANOVIC?, Milan Z. BALTIC?

IMinistry of defence of Republic of Serbia, Belgrade, Serbia
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Marija Star&evi¢, marijadok@gmail.com

Summary

The Danube River, as the second longest river in Europe, is polluted with different chemicals
among which heavy metals represent a big concern. In order to preserve the health of the
population it is necessary to regularly assess health risks associated with the consumption of heavy
metals like maximum safe monthly consumption rate (CRmm). In order to assess CRmm the level
of arsenic (As), cadmium (Cd), and mercury (Hg) from meat od common carp, Wels catfish, and
silver carp caught from the Danube River from 2010 to 2021 was taken. CRmm was calculated
according to the following equation: CRmm = (RfD, x Tap x BW) / (C x MS), where RfD, is the
reference oral dose, Tap is the average exposure time, BW is the average body weight of adults, C
is the average content of heavy metal in fish meat, and MS is the fish meal size (0.150 kg). The
lowest CRmm in common carp was found in 2013 for As (12.8), Cd (17.3), and Hg (3.0). In Wels
catfish CRmm for Hg ranged in 2013 from 2.29 to 6.83 being the higher in 2021 (from 8.11 to
12.25), while for As and Cd CRmm was higher than 20. In silver carp the lowest Crmm was found
in 2013 for Hg (8.88), while for As and Cd was higher than 17. Crmm lower than 16 indicates that
consumption of fish presents some risk to human health and in order to avoid chronic diseases
caused by consumption of heavy metals, it is necessary to regularly assess health risks and reduce
the number of fish meals per month if necessary.

Keywords: common carp, Wels catfish, silver carp, health risk assessment.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143).

International Scientific Meeting. Proceedings, 2025.
80


mailto:marijadok@gmail.com

30. 'ognmme caBjeToBame NOKTOpa BeTepuHapcke MeaumuHe Perry6mke Cprcke (bocHa n Xepuerosnna)

V-5
IIpenaBame 110 MO3UBY
ZKUBA Y PUBU U TPOU3BOAUMA O/l PUBE

Pagosan JEOTEHURY, Busbana IERAHAILY, Jenena AHUUUR!

JaBHa ycTanoBa Betepunapcku unctutyT Peny6auke Cprcke ,,Jp Baco Byrosan*, Bama Jlyka, BocHa u
XepuerosuHa
*Kopecmoaentuu aytop: Pamosan Jedrenunh, radovan.jefteni¢@virs-vh.com

Caxerak

Kupa (HQ) je Temku MeTana KOju UMa CIIOCOOHOCT OMOaKyMyJalije Y OpraHu3My U M3y3€THO e
TOKCHYaH. 3axBasbyjyhu CB0joj NTUNOMUIHOCTH, JXMBa C€ JAKO Be3yje 3a MPOTEHHE H
aMUHOKHCENIMHE y OpraHu3My puda, IITO MOXE JOBECTH J0 TOKCHYHUX edeKkara Ha JbYJCKO
31paBibe. OHA UMa HEYPOTOKCHYHO JIEjCTBO U MOXKE OIITETHTH OyOpere U Be3MBHO TKUBO. LInb
OBOT pajia OMo je UCIUTATH MPUCYCTBO XKUBE y y30opLuMa pube, Mpou3BoAa o pude M JPyrux
IJI0JI0Ba MOpPA U YTBPAUTH HUXOBY YCarJIallleHOCT Ca 3aKOHCKOM PETyJIaTUBOM. Y TMEPHOIY O]
01.01.2023. go 31.12.2024. ronuHe ucnutaHo je ykynHo 114 y3opaxka, ox kojux je 107 y3opaka
MOPHUjEKIIOM O] TPaHUYHE UHCIEKIIM]e U CelaM y30paKa u3 mpoMeTa Uil npousBoame. Konnunna
KHMBE y y30pLMMa aHAJIU3MpaHa jé METOJIOM JUPEKTHOT CIaJbUBama y30paka Ha aHAIIM3aTOPY
AMA 254, Ge3 mperxomgHor Tpetupama. O CBUX y30paka, y jeAHOM y30pky pube (ocmuh)
yTBpheHo je mpucycTBo xuBe y Komumuuau o 0,766 mg/kg, mro npenazu 103BOJEHY IPaHHILY
(0,50 mg/kg). V Behunm ocramux y3opaka KOHIEHTpalldja HBE OWJIa je MCIOJ T03BOJHCHUX
rpanuna. Hajpuia koHeHTpanuja sxuse ouia je y tyuu (0,200 mg/kg), mok cy mpous3Boau o
pube, TOMyT KOH3EPBH, HMMald MpocjeuHe KouueHtpauuje on 0,032 mg/kg. Hako cy
KOHIIEHTpalvje kuBe y BehnHu y3opaka pube yHyTap J03BOJbEHUX TPaHUIlA U HE TIPEJICTABIbA]y
JTUPEKTaH PU3HK 32 JbYJICKO 3/[paBJbe, KOHTUHYHPAHU HAA30p je o/ KibyuHe BaxkHOCTH. C 003upom
Ha TO Ja cy puba M IPOU3BOAM O] prbe BakaH WU3BOp HyTpHUjeHaTa, HHXOBa 0€30jeTHOCT y
MOTJIely MPUCYCTBA KUBE MOpa OUTH peloBHO npaheHa, Kako OM ce 3alITUTHIIO JaBHO 3/IpaBJbe
ouyBaJId OEHEQUTH KOj€ OBU MPOU3BOAM MIPYKAJy.

KibyuHne pujeun: xuBa, OMoakymanaiyja, mpou3BOIHN O] prde.
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MERCURY IN FISH AND FISH PRODUCTS

Radovan JEFTENICY, Biljana PECANAC?, Jelena ANICIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Radovan Jefteni¢, radovan.jefteni¢@virs-vb.com

Summary

Mercury (Hg) is a heavy metal that has the ability to bioaccumulate in the body and is extremely
toxic. Due to its lipophilicity, mercury easily binds to proteins and amino acids in the body of fish,
which can lead to toxic effects on human health. It has a neurotoxic effect and can damage the
kidneys and connective tissue. The aim of this work was to examine the presence of mercury in
samples of fish, fish products and other seafood and determine their compliance with legal
regulations. In the period from 01.01.2023 to 31.12.2024, a total of 114 samples were tested, of
which 107 samples originated from border inspection controls and seven samples from trade or
production. The amount of mercury in the samples was analysed by the method of direct
combustion of samples on the AMA 254 analyzer, without prior treatment. Of all the samples, one
fish sample (hake) was found to contain mercury in an amount of 0.766 mg/kg, which exceeds the
permitted limit (0.50 mg/kg). In most other samples, the mercury concentration was below the
permitted limits. The highest mercury concentration was in tuna (0.200 mg/kg), while fish
products, such as canned goods, had average concentrations of 0.032 mg/kg. Although mercury
concentrations in most fish samples are within permissible limits and do not pose a direct risk to
human health, continued monitoring is essential. Given that fish and fish products are an important
source of nutrients, their safety in terms of the presence of mercury must be regularly monitored
in order to protect public health and preserve the benefits that these products provide.

Keywords: mercury, bioaccumulation, fish products.
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MIGRACIJA TESKIH METALA 1Z AMBALAZE OD RECIKLIRANOG POLIETILEN
TEREFTALATA KOJI DOLAZI U NEPOSREDAN KONTAKT S HRANOM

Jelena ANICICY, Tatjana BOTIC?, Aleksandra BORKOVIC?, Biljana PECANAC!

Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i Hercegovina
2Univerzitet u Banjoj Luci, Tehnologki fakultet, Banja Luka, Bosna i Hercegovina
*Korespodentni autor: Jelena Anici¢, jelena.anicic@virs-vb.com

Sazetak

Siroka upotreba polietilen tereftalata (PET) u prehrambenoj industriji zbog svojih izuzetnih
fizicko-hemijskih i mehanickih osobina, dostupnosti i niske cijene, uslovila je proizvodnju velikih
koli¢ina ovog plasticnog materijala na globalnom nivou. PET se pokazao kao materijal
najpogodniji za recikliranje na razli¢ite na¢ine. Evropska unija propisala je Regulativu 10/2011 za
kontrolu supstanci koje se koriste za proizvodnju plasti¢énih materijala koji dolaze u kontakt sa
hranom, kao i kontrolu finalnih proizvoda u pogledu specifi¢nih migracija. Sve navedene kontrole
odnose se i na reciklirane materijale. Cilj ispitivanja bio je analiza posuda od recikliranog PET (R-
PET) na specifi¢nu migraciju teSkih metala olova, kadmijuma, arsena i Zive i1 ocjena usaglasenosti
dobijenih rezultata sa zahtjevima Regulative. U tu svrhu ispitana su 73 uzorka R-PET nekoristenih
posuda, od kojih je 47 uzoraka porijeklom iz fabrike reciklaze d.0.0. Omorika iz Doboja,
namijenjenih za kontakt s hranom, poznatog procesa recikliranja termoformiranjem i 26 uzoraka
porijeklom iz lokalnog restorana brze hrane, nepoznatog procesa recikliranja. Ispitana je specifi¢na
migracija navedenih metala pod uslovima od 40°C i 60°C u periodu od 5 i 10 dana, a kao model
rastvori koriSteni su destilovana voda, 3 % (m/v) rastvor sircetne kiseline i biljno ulje. Analiza
elemenata je izvrSena na atomskim apsorpcionim spektrofotometrima i zivinom analizatoru.
Izmjerene koncentracije teSkih metala iz model rastvora nisu prelazile specifi¢ne granice migracije
propisane Regulativom. Dobijeni rezultati govore u prilog sigurnosti koris¢enja R-PET ambalaze
u kontaktu s hranom u pogledu ispitanih specifi¢nih migracija. Takode, procesom termoformiranja
dobija se kvalitetan reciklirani materijal, koji se moze ponovo koristiti u kontaktu s hranom.

Kljuéne rije¢i: polietilentereftalat, reciklirani materijali, R-PET, specificna migracija,
termoformiranje.
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MIGRATION OF HEAVY METALS FROM RECYCLED POLYETHYLENE
TEREPHTHALATE PACKAGING THAT COMES INTO DIRECT CONTACT WITH
FOOD

Jelena ANICICY, Tatjana BOTIC?, Aleksandra BORKOVIC? Biljana PECANAC!

Public Institution Veterinary Institute of Republic of Srpska ,,Dr. Vaso Butozan“, Banja Luka, Bosnia and
Herzegovina
2Faculty of Technology, University of Banja Luka, Bosnia and Herzegovina
“Corresponding author: Jelena Anici¢, jelena.anicic@virs-vb.com

Summary

The widespread use of polyethylene terephthalate (PET) in the food industry due to its exceptional
physicochemical and mechanical properties, availability and low cost has conditioned the
production of large quantities of this plastic material on a global level. PET has proven to be the
most suitable material for recycling in various ways. European Union has set the Regulation
10/2011 for the control of substances used in the manufacture of plastic materials that come into
contact with food, as well as the control of the final products with regard to specific migrations.
All of the above controls also apply to recycled materials. The aim of the test was the analysis of
recycled PET (R-PET) containers for the specific migration of heavy metals lead, cadmium,
arsenic and mercury and compliance of the results obtained with the requirements of the European
regulations. For this purpose, 73 samples of R-PET unused containers were examined, of which
47 samples were from the recycling factory d.o.0. Omorika from Doboj, intended for contact with
food, and of known thermoforming recycling process, and 26 sample from a local fast food
restaurant, of unknown recycling process. The specific migration of specified metals was
investigated under conditions of 40°C and 60°C in the period of 5 and 10 days, and distilled water,
3 % (w/v) acetic acid solution and vegetable oil were used as model solutions. Analysis of elements
was performed on atomic absorption spectrofotometers and mercury analyzer. The measured
concentrations of heavy metals from the model solution did not exceed the specific migration
limits set by the Regulation. The obtained results speak in favor of the safety of using R-PET
packaging in contact with food in terms of the specific migrations examined. Also, the
thermoforming process can give high-quality recycled material that can be reused in contact with
food.

Keywords: polyethylene terephthalate, recycled materials, R-PET, specific migration,
thermoforming.
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YTHUIAJ TEHIKUX METAJIA ¥ BOAU HA KOHOEHTPAIIMJE METAJIA Y KPBU U
MJIEKY BUCOKOMJIEYHUX KPABA

HBana JABUJOBY, Jiparuua CTOJAHOBHW R, Muoapar PAIMHOBURY, Josan
CTAHOJEBURY, Muxajno EPIE/bAH, Aunamapua TAJI®U BYKOMAHOBUR?, Hukosa
JABUJIOB!, Muauna BPAHEIIIEBUR!

'Yuugepsurer y Hosom Cany, ITossonpuspennu gpakynrer, Hosu Can, Cpouja
*Kopecnoaentuu ayrop: MBana Jlaunos, ivana.davidov@polj.edu.rs

Caskerak

[{usb oBOT HCTpaXkMBama je OMOo J1a ce UCITUTA IPUCYCTBO TEIIKUX METalla y BOAHU U IbUXOB YTHIIA]
Ha KOHIIEHTpallKje MeTaja y KpBU M MJIEKYy BUCOKOMJICUYHHX KpaBa. McTpakuBame je CipoBeCHO
Ha 1ecT ¢papmu Ha Teputopuju BojBonune, rae je ca cBake hapme HacyMU4aHO onabpano 20 kpasa.
V3etn cy y3opmu KpBM W MIIEKa KpaBa, Kao M y30puu Boje ca (apmu. Y CBHM y3opuuma
aHaJIM3MPaHU Cy HUBOU IET TeIIKUX Metana: ojosa (Pb), kanmujyma (Cd), mukia (Ni), xpoma (Cr)
u apceHa (AS). Pesynratu geckpunTHBHE CTaTHCTHKE ITOKA3aly Cy Jia Cy KOHLEHTpalje MeTaja
y BoaM OwWie penaTMBHO HHCKE, JIOK Cy y MJEKY M KpPBH KpaBa BapHpaie, ¢ HajBHIINM
KOHIIEHTpallKjamMa 3a 0JIOBO U HUKJI. [IpocTOM JHHEapHOM perpecujoM Cy MCHHUTaHe Kopesanuje
n3Mel)y KOHIIEHTpalija MeTaja y BOJU M HKUXOBUX HHMBOA y MIIEKy. Mako je 010BO mokasaio
BUCOKY Kopenaiujy (r=0,955), craTuctiuka 3Ha4ajHOCT OBe Be3e Ouiia je maprunainna (p=0,088).
Ocranu MeTanu, Kao IITOo Cy KaJAMH]jyM, HUKJI, XpOM U apCeH, HICY NIOKa3ali 3Ha4ajHy KOpeIalujy
n3mel)y KoHIeHTpanuja y Boau u Mieky. OBH pe3ynTaTd ykasyjy Ha TO Ja OJIOBO Y BOJIU MOXKE
MMaTH YTHIIA] Ha KOHIICHTPALKjy OBOT MeTajla y MJIEKY, JOK OCTaJIi TeIIKA METAJIN HE MOKa3yjy
3HaYajHy MoBe3aHocT. Jlajba NCTpakuBama cy MOTpeOHa Kako OW ce pa3jacHWIN MMOTEHIINjAITHU
ITYTOPOYHHU €PEKTH N3II0KEHOCTH TEIIKUM METaJIMMa Ha 3/IpaBJbe KpaBa U 0e30€JHOCT MJIeKa.

KibyuHe peum: Temku MeTajiu, Boja, KpB, MJIIEKO, KpaBa.
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THE INFLUENCE OF HEAVY METALS IN WATER ON THE CONCENTRATIONS
OF METALS IN THE BLOOD AND MILK OF HIGH-PRODUCTION DAIRY COWS

Ivana DAVIDOV", Dragica STOJANOVIC, Miodrag RADINOVIC?, Jovan STANOJEVIC,
Mihajlo ERDELJAN?, Annamaria GALFI VQKOMANOVICl, Nikola DAVIDOV?, Milica
VRANESEVIC!

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*Corresponding author: Ivana Davidov, ivana.davidov@polj.edu.rs

Summary

The aim of this study was to examine the presence of heavy metals in water and their influence on
metal concentrations in the blood and milk of high production dairy cows. The study was
conducted on six farms in the territory of Vojvodina, where 20 cows were randomly selected from
each farm. Blood and milk samples of cows were taken, as well as water samples from the farms.
The levels of five heavy metals were analyzed in all samples: lead (Pb), cadmium (Cd), nickel
(Ni), chromium (Cr) and arsenic (As). The results of descriptive statistics showed that metal
concentrations in water were relatively low, while in milk and blood of cows they varied, with the
highest concentrations for lead and nickel. Simple linear regression was used to examine the
correlations between metal concentrations in water and their levels in milk. Although lead showed
a high correlation (r=0.955), the statistical significance of this relationship was marginal
(p=0.088). Other metals, such as cadmium, nickel, chromium and arsenic, did not show a
significant correlation between water and milk concentrations. These results indicate that lead in
water may have an impact on the concentration of this metal in milk, while other heavy metals did
not show a significant association. Further research is needed to clarify the potential long-term
effects of heavy metal exposure on cow health and milk safety.

Keywords: heavy metals, water, blood, milk, cow.
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MNPUCYCTBO A®JIATOKCHUHA Bl Y XPAHMU 3A )KUBOTHUIBE HA ITOAPYYJY
PEIIYBJIMKE CPIICKE Y TOKY 2023 1 2024. TOAUHE

Tawa WJINRY, Camna JOBPURY, Bojan TOJIURY, Iparan KHE)KEBUR!

JaBHa ycranosa Berepunapcku Mucturyt Peny6auxe Cpncke ,,Jip Baco ByTtosan®, bama JIyka, BocHa u
XepuerosuHa
*Kopecnionentru aytop: Tamwa Wiuh, tanja.ilic@virs-vh.com

Caxerak

Adnarokcun Bl (AFB1) je cekyHaapHH MeTaOOIHUT KOjU MPBEHCTBEHO mpousBoje Aspergillus
flavus u Aspergillus parasiticus, te je jeman je oa HajKaHIIEPOTCHHM]HX MMO3HATHX MHUKOTOKCHHA.
HberoBo mpucycTBO y KOHTAMHHUPAHO] XpPaHW W XpaHHU 32 KXKUBOTHUHE TpEACTaB/ba 030MIbHE
rio0aHe 3/IpaBCTBEHE PH3UKE 300T HETOBUX MyTareHUX, TEPATOTCHUX U MMYHOCYIIPECUBHUX
cBojcTaBa. XpoHndHa mu3noxeHocT AFB1 je cHa)kHO moBe3aHa ca M0jaBOM XeMaToleNyJapHUX
KapIMHOMA, JIOK C€ aKyTHAa TOKCUYHOCT MaHU(ECTYje Kao XeraTHuyHa HEKPO3a U CMPT U KOJI JbYIH
1 KoJ xuBoTUba. Cpeama cmpronocHa o3a (LDsp) AFB1 kox marosa je 0,36 mg/kg TjenecHe
TEXHHE, MITO Ta KIacH(PHKyje Kao BHUCOKO TOKCHUYHO jEAMICHE. Y Ppaay je HCTPaXKHUBAHO
npucyctBo AFB1 y xpanu 3a xuBoTume y Toky 2023. u 2024. rogune Ha noapydjy PemyOmmke
Cprcke. Ananuse cy paheHe BamumupaHoM W akpenuToBaHoM MeTogoM ELISA (eH3umcku
umyHocopOenthu tect), ToxinFast AFLATOXIN B1 ELISA Test Kit. Opa crynuja nmpati HUBOE
koHTamuHanuje aguarokcunom AFB1 y xpanu 3a xuBotume mupoM Pernybnuke Cpricke TOKOM
2023-2024. rogune, Te cmo nerekroBa AFBL y 6,8% (2023) u 5,7% (2024) ananu3upanux
y30paka, IITO YKa3yje Ha JIOCJbEIHE, AU omajajyhe cTone KOHTaMHHAIH]e.

Kibyune pujeun: Adnarokcun Bl, ELISA, xpana 3a xKuBOTHEC.
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OCCURRENCE OF AFLATOXIN B1 IN ANIMAL FEED ACROSS THE REPUBLIC OF
SRPSKA DURING 2023-2024

Tanja ILIC™, Sa§a LOVRIC', Bojan GOLIC’, Dragan KNEZEVIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan“, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Tanja Ili¢, tanja.ilic@virs-vb.com

Summary

Aflatoxin B1 (AFBL1), a secondary metabolite produced primarily by Aspergillus flavus and
Aspergillus parasiticus, is one of the most carcinogenic mycotoxins known. Its presence in
contaminated food and animal feed poses severe global health risks due to its mutagenic,
teratogenic, and immunosuppressive properties. Chronic exposure to AFBL1 is strongly associated
with hepatocellular carcinoma, while acute toxicity manifests as hepatic necrosis and death in both
humans and animals. The median lethal dose (LDso) of AFB1 in rats is 0.36 mg/kg body weight,
classifying it as a highly toxic compound. The study investigated the presence of AFB1 in animal
feed during 2023 and 2024 in the territory of the Republic of Srpska. The analyses were performed
using a validated and accredited ELISA (Enzyme-Linked Immunosorbent Assay) method,
ToxinFast AFLATOXIN B1 ELISA Test Kit. This study monitors the levels of aflatoxin AFB1
contamination in animal feed throughout the Republic of Srpska during 2023-2024, and we
detected AFB1 in 6.8% (2023) and 5.7% (2024) of the analyzed samples, indicating consistent but
decreasing contamination rates.

Keywords: Aflatoxin B1, ELISA test, feed.
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ISPITIVANJE KONCENTRACIJE MIKOTOKSINA U HRANI BILINOG PORIJEKLA
U 2024. GODINI

Dragana POKIC VASIC!*, Irena ZARIC?, Aleksandar ELEZ*

YInstitut za vode d.o.0, Bijeljina, Bosna i Hercegovina
*Korespodentni autor: Dragana Poki¢ Vasi¢, draganadj07@yahoo.com

Sazetak

Mikotoksini kao sekundarni produkti metabolizma nekih vrsta filamentoznih gljiva, sinstetiSu se
od velikog broja biohemijskih jednostavnih meduprodukata primarnog metabolizma (acetata,
malonata, mavalonata i nekih aminokiselina: fenilalanina, serina, triptofana, alanina) usled
aktivnosti razli¢itih enzima. Postoji nekoliko objasnjenja uloge mikotoksina u zivotnom ciklusu
plesni, koji najverovatnije poseduju zastitnu i regulatornu ulogu. Cilj rada je da u jednoj detaljnijoj
analizi prikaze ucestalost detekcije specificnih grupa mikotoksina u uzorcima pSenice i kukuruza
koji se koriste u ishrani ljudi, kao dio sluzbene kontrole u Republici Srpskoj u 2024. Za potrebe
analiza u upotrebi je metoda od strane proizvodaca Shimadzu (Mycotoksin Screening System),
interna, validovana. Analiza na HPLC UV/PDA i LC MS MS na matriksima zitarice, proizvodi od
Zitarica, brasno 1 mlijeko. Radene su sljedece analize: aflatoksin (AFL) M1 u mlijeku, AFL B1,
AFL B2, AFL G1 i AFL G2 u kukuruzu, a ohratoksin, zearalenon, deoksinivalenol i nivalenol u
pSenici i slicnim Zitaricama i proizvodima. Ukupno je analizirano 118 uzoraka pSenice 1 96 uzoraka
kukuruza u toku 2024. Godine. Nije bilo uzoraka koji su bili van NDK (najvisa dozvoljena
koli¢ina) vrijednosti za pSenicu, 2 (1,7%) uzorka pSenice su bila dio posebnih provjera. Od
ukupnog broja uzoraka kukuruza 19 (19,8%) je bilo van NDK vrijednosti, a 8 (8,3%) je proslo
posebnu provjeru prema vazecoj regulativi (Sluzbeni glasnik Bosne i Hercegovine 68/14, 79/16,
9/17 i 84/18). U najveéem broju analiziranih uzoraka AFL B1 u kukuruzu ne prelazi propisane
vrijednosti, a posebna provjera u pSenici radena je za ohratoksin A 1 deoksinivalenol.

Kljucéne rijeci: mikotoksini, hrana biljnog porijekla, aflatoksin, ohratoksin, sluZzbena kontrola.
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INVESTIGATION OF THE CONCENTRATION OF MYCOTOXINS IN FOODS OF
PLANT ORIGIN IN THE YEAR 2024

Dragana POKIC VASIC!*, Irena ZARIC?, Aleksandar ELEZ*

Ynstitute for Water, Bijeljina, Bosnia and Herzegovina
*Corresponding author: Dragana Poki¢ Vasi¢, draganadj07@yahoo.com

Summary

Mycotoxins, as secondary products of the metabolism of some types of filamentous fungi, are
synthesized from a large number of simple biochemical intermediates of primary metabolism
(acetate, malonate, mavalonate and some amino acids: phenylalanine, serine, tryptophan, alanine)
due to the activity of various enzymes. There are several explanations for the role of mycotoxins
in the life cycle of molds, which most likely have a protective and regulatory role. The goal of the
work is to show in a more detailed analysis the frequency of detection of specific groups of
mycotoxins in wheat and corn samples that are used in human nutrition, as part of the official
control in the Republic of Srpska in 2024. For the purposes of analysis, the method used by the
manufacturer Shimadzu (Mycotoxin Screening System), internal, validated. HPLC UV/PDA and
LC MS MS analysis on cereal matrices, cereal products, flour and milk. The following analyzes
were performed: aflatoxin (AFL) M1 in milk, AFL B1, AFL B2, AFL G1 and AFL G2 in corn,
and ochratoxin, zearalenone, deoxynivalenol and nivalenol in wheat and similar grains and
products. A total of 118 wheat samples and 96 corn samples were analyzed during the year 2024.
There were no samples that were outside the NDK (maximum allowed quantity) value for wheat,
2 (1.7%) wheat samples were part of special checks. Of the total number of corn samples, 19
(19.8%) were outside the NDK value, and 8 (8.3%) passed a special check according to the current
regulation (Official Gazette of Bosnia and Herzegovina No. 68/14, 79/16, 9/17 and 84/18). In the
largest number of analyzed samples, AFL B1 in corn does not exceed the prescribed values, and a
special check in wheat was made for ochratoxin A and deoxynivalenol.

Keywords: mycotoxins, food of plant origin, aflatoxin, ochratoxin, official control.
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POJAVNOST OKRATOKSINA A | KVALITETE VINA BLATINA S PODRUCJA
MOSTARSKOG VINOGORJA, BERBA 2020.

Ana SESARY", Kristina DOKO', Bojan GOLIC?

'Federalni agromediteranski zavod, Mostar, Bosna i Hercegovina
2Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i Hercegovina
*Korespondentni autor: Ana Sesar, ana.sesar@faz.gov.ba

Sazetak

Blatina je autohtona crvena vinska sorta i jedna od najvaznijih u Hercegovini. Na kvalitetu vina
utjeCu brojni kemijski, mikrobioloski i okolisni ¢imbenici, dok sigurnost vina moze biti narusena
prisutnos¢u mikotoksina poput okratoksina A (OTA), koji se Cesto nalazi u grozdu i vinu. Cilj
ovog istrazivanja bio je utvrditi prisutnost i koncentraciju OTA, te utvrditi parametre kvalitete vina
Blatina iz berbe 2020. godine. Za analizu je odabrano deset uzoraka kvalitetnih i vrhunskih vina s
podrucja mostarskog vinogorja. Koncentracija OTA odredena je metodom tekucinske
kromatografije visoke djelotvornosti s fluorescentnim detektorom, dok su fizikalno-kemijski
parametri ispitani prema referentnim metodama iz Zbirke medunarodnih metoda analize vina i
mosta. Organolepticko ocjenjivanje vina provedeno je prema Pravilniku o postupcima i metodama
organoleptickoga ocjenjivanja vina (SluZbene Novine Federacije Bosne 1 Hercegovine 88/13).
Rezultati pokazuju da svi analizirani uzorci vina sadrze OTA u koncentracijama od 0,27 pg/L do
0,65 pg/L, Sto je ispod maksimalno dopuStene granice od 2 pg/L, propisane europskom
regulativom. Alkoholni sadrzaj iznosio je izmedu 12,0 1 13.5 vol.%, ukupna kiselost izmedu 51 7
g/L, a pH vrijednosti kretale su se od 3,3 do 3,6. Ostali enoloski pokazatelji takoder su bili u skladu
s ocekivanim vrijednostima za ovu sortu. Dobiveni podaci potvrduju da vina Blatina s podrucja
mostarskog vinogorja zadovoljavaju standarde kvalitete i zdravstvene ispravnosti. Redovito
pracenje koncentracije OTA, te analiza kemijskih svojstava, klju¢no je za oCuvanje sigurnosti i
trziSne vrijednosti ovog vina.

Kljuéne rije¢i: Blatina, kvaliteta vina, okratoksin A, HPLC-FLD.
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OCHRATOXIN A OCCURENCE AND QUALITY OF BLATINA WINES FROM THE
MOSTAR VINEYARD AREA, 2020 HARVEST

Ana SESARY", Kristina DOKO', Bojan GOLIC?

'Federal Agro-Mediterranean Institute, Mostar, Bosnia and Herzegovina
2Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Ana Sesar, ana.sesar@faz.gov.ba

Summary

Blatina is an autochthonous red wine variety and one of the most important in Herzegovina. The
quality of the wine is influenced by numerous chemical, microbiological, and environmental
factors, while its safety can be compromised by the presence of mycotoxins such as ochratoxin A
(OTA), which is commonly found in grapes and wine. The aim of this research was to determine
the presence and concentration of OTA and to determine the quality parameters of Blatina wine
from the 2020 vintage. Ten samples of quality and premium Blatina wines from the Mostar
vineyard were analyzed. OTA concentrations were determined using high-performance liquid
chromatography with a fluorescent detector, and the physicochemical parameters were analyzed
using reference methods from the Compendium of International Methods of Wine and Must
Analysis. Organoleptic evaluation of wine was carried out according to the Regulation on
procedures and methods of organoleptic evaluation of wine (Official Gazette of the Federation of
Bosnia and Herzegovina No. 88/13). The results showed that all analyzed wine samples contained
OTA in concentrations ranging from 0.27 pg/L to 0.65 pg/L, which is below the maximum
allowable limit of 2 pg/L set by European Union regulations. Alcohol content ranged from 12.0 to
13.5 vol.%, total acidity ranged from 5 to 7 g/L, and pH values ranged from 3.3 to 3.6. Other
enological parameters were also in line with expected values for this variety. The results confirm
that Blatina wines from the Mostar region meet quality and safety standards. Regular monitoring
of OTA levels and analysis of chemical properties is crucial for ensuring the safety and market
value of this wine.

Keywords: Blatina, wine quality, ochratoxin A, HPLC-FLD.
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POREDENJE RAZLICITIH NACINA APLICIRANJA EPRINOMEKTINA KOD
GOVEDA I OVACA I PRACENJE NJEGOVOG IZLUCIVANJA PUTEM MLIJEKA

Ermina NOGICY

LJavna ustanova ,,Veterinarski zavod* Biha¢, Biha¢, Bosna i Hercegovina
*Korespodentni autor: Ermina Nogié¢, ermina_nogic2010@hotmail.com

Sazetak

Kod dvije vrste domacih prezivara (goveda i ovce) izvrSen je parazitarni tretman preparatom, koji
je kao aktivnu komponentu sadrzavao eprinomektin, u dozama preporuc¢enim za prezivare. Ovaj
antiparazitik se aplicirao na dva nacina: pour-on metodom i subkutano. Za provodenje svakog
antiparazitarnog tretmana, za svaku vrstu zivotinje, bilo je ukljuceno 20 test grla i 20 kontrolnih
(80 goveda i 80 ovaca). Tretirane zivotinje su bile zdrave i nisu bile gravidne, te odvojene
ogradenim prostorima. Uzorci mlijeka za analizu prisustva rezidua epinomektina uzimani su 0.,
1., 7., 14., 21. 1 44. dana nakon aplikacije. Uzorci su obradeni metodom tekuée kromatografije s
fluorescentnim detektorom. Cilj ispitivanja je bio utvrditi da li se eprinomektin izlu¢uje mlijekom
u koncentracijama ve¢im od dozvoljenih. U uzorcima mlijeka tretiranih krava utvrdene koli¢ine
eprinomektina u prosjeku iznose 0,58 pg/kg. Pri tome je u mlijeku nakon pour-on aplikacije
zabiljezeno prosjecno 0,41 ug/kg, a nakon subkutane aplikacije prosjecno 0,76 ug/kg. U uzorcima
mlijeka tretiranih ovaca utvrdene koli¢ine eprinomektina u prosjeku iznose 0,60 pg/kg. Pri tome
je u mlijeku nakon pour-on aplikacije zabiljeZzeno prosje¢no 0,77 ug/kg, a nakon subkutane
aplikacije prosjecno 0,42 pg/kg. Koncentracije ostataka lijeka u svim pretrazenim uzorcima kretale
su se unutar granica dopustenih Pravilnikom o izmjenama i dopunama pravilnika o maksimalno
dozvoljenim koli¢inama farmakoloskih aktivnih supstanci u proizvodima Zivotinjskog porijekla
(Sluzbeni glasnik Bosne 1 Hercegovine 45/16), prema kojem je dozvoljena maksimalna koli¢ina
od 20 ug/kg u mlijeku goveda. Koncentracija rezidua eprinomektina nakon pour-on aplikacije kod
goveda bila je maksimalna prvog dana nakon aplikacije, a zatim pada kontinuirano, pa su ve¢ 14.
dan vrijednosti bile ispod limita detekcije. Maksimalna zabiljeZzena vrijednost eprinomektina u
mlijeku goveda je bila prvog dana subkutane aplikacije, a zatim opada kontinuirano, ali tek 44.
dana utvrdene vrijednosti su bile ispod limita detekcije. Najveca koncentracija eprinomektina u
mlijeku ovaca utvrdena je prvog dana nakon pour-on aplikacije lijeka i ocekivano je opadala sve
do 44. dana, kada je bila ispod nivoa detekcije. Kretanje koncentracije rezidua eprinomektina u
mlijeku ovaca nakon subkutane aplikacije pokazuje trend opadanja od nakviSe zabiljezene
koncentracije prvog dana do 14. dana, kada je bila ispod limita detekcije. Ovim eksperimentom je
potvrdeno da je karenca za eprinomektin u mlijeku nula dana (nema karence), odnosno da se
izlu€uje u koncentracijama nizim od propisanih.

Kljuéne rije¢i: eprinomektin, mlijeko, rezidue, goveda, ovce.
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COMPARISON OF DIFFERENT METHODS OF ADMINISTRATION OF
EPRINOMECTIN IN CATTLE AND SHEEP AND MONITORING ITS EXCRETION
THROUGH MILK

Ermina NOGICY

'Public Institution ,,Veterinary Institute* Biha¢, Biha¢, Bosnia and Herzegovina
*Corresponding author: Ermina Nogi¢, ermina_nogic2010@hotmail.com

Summary

In two species of domestic ruminants (cattle and sheep), parasitic treatment was performed with a
preparation containing eprinomectin as an active component, in doses recommended for
ruminants. This antiparasitic was applied in two ways: pour-on method and subcutaneously. To
carry out each antiparasitic treatment, for each type of animal, 20 test heads and 20 control heads
(80 cattle and 80 sheep) were included. The treated animals were healthy and not pregnant, and
separated by enclosures. Milk samples for the analysis of the presence of epinomectin residues
were taken on the Oth, 1st, 7th, 14th, 21st and 44th days after application. The samples were
processed using the liquid chromatography method with a fluorescent detector. The aim of the
study was to determine whether eprinomectin is excreted in milk in concentrations higher than
permitted. In milk samples from treated cows, the determined amounts of eprinomectin are on
average 0.58 ug/kg. An average of 0.41 pg/kg was recorded in milk after pour-on application, and
an average of 0.76 pg/kg after subcutaneous application. In milk samples from treated sheep, the
determined amounts of eprinomectin are on average 0.60 pg/kg. An average of 0.77 pg/kg was
recorded in milk after pour-on application, and an average of 0.42 pg/kg after subcutaneous
application. Concentrations of drug residues in all tested samples were within the limits allowed
by the Rulebook on Amendments to the Rulebook on the Maximum Permitted Amounts of
Pharmacologically Active Substances in Products of Animal Origin (Official Gazette of Bosnia
and Herzegovina No. 45/16), according to which a maximum amount of 20 pg/kg in bovine milk
is allowed. The concentration of eprinomectin residues after pour-on application in cattle was
maximal on the first day after application, and then fell continuously, so already on the 14th day
the values were below the detection limit. The maximum recorded value of eprinomectin in bovine
milk was on the first day of subcutaneous application, and then it decreased continuously, but only
on the 44th day the determined values were below the detection limit. The highest concentration
of eprinomectin in sheep's milk was determined on the first day after pour-on application of the
drug and, as expected, it decreased until day 44, when it was below the detection level. The trend
of eprinomectin residue concentration in sheep's milk after subcutaneous application shows a
decreasing trend from the highest recorded concentration on the first day to the 14th day, when it
was below the detection limit. This experiment confirmed that the withdrawal period for
eprinomectin in milk is zero days (no withdrawal period), that is, that it is excreted in
concentrations lower than prescribed.

Keywords: eprinomectin, milk, residues, cattle, sheep.

International Scientific Meeting. Proceedings, 2025.
94



30. 'ognmme caBjeToBame NOKTOpa BeTepuHapcke MeaumuHe Perry6mke Cprcke (bocHa n Xepuerosnna)

V-1

EHAOIMAPA3UTHU O/ 3BHAYAJA 3A JUPEPEHIINJAJIHY ITUJAT'HOCTUKY
ANJAPEJA KOJ TEJIAIHN

Tamapa UWJINh*, Japko JECIIOTOBUR? Jparan KHEXKEBUR?2 Hemama M. JOBAHOBHUR!

'Vuusepsurer y Beorpany, ®akynter BeTepuHapcke Meaunune, beorpan, Cpouja
2JapHa ycranosa Betepunapcku uHCTHTYT Peny6muke Cprcke ,,Jip Baco Byrosan®, Bama Jlyka, BocHa u
XepuerosuHa
*Kopecnonentru aytop: Tamapa Mmh, tamara@vet.bg.ac.rs

Caxerak

Bonehu y3pox yrunyha tenanu perucTpoBaHUX TOKOM IPBE JBE HEJNEJbE KUBOTA CBE /10 3. U 4.
Mecela CTapoCTH, Cy Aujapeje nmpahene aexuapartanujoMm. HajBakHH]y yJIOTy y €THONIATOTCHE3U
nvjapeja Tenaau uMajy (pakTopu JKMBOTHE CpelliHe, MPOOIeMH y UCXPaHU U MH(DEKTUBHH areHCH,
Mel)y KojuMa Cy 01 eCEeHIIMjaTHOT 3HaYaja y3pOUHHIIM Tapa3uTCKe eTHOJIoTHje: KoKiuauje Eimeria
spp. u Cryptosporidium spp, uunujara Buxtonella sulcata u paarenara Giardia intestinalis, y Buay
MOHOWH(EKIIHja WM MEIOBUTHX HH(peKIHja. PeKo-opaiHu NPeHOC OOLMCTA U UCTA IPOT030a
ce JemaBa TUPEKTHUM KOHTAaKTOM ca WHOUIHMpaHUM AoMahmHUMa WM WHIUPEKTHO ITyTEeM
KOHTAaMHHHUpPAHE XpaHe, BOJAE HIM OIpeMe, a KOJI KPUNTOCIOpUAWja W aeporeHo. Hbuxos
napasuTu3aM JIOBOJM 10 3HAYajHUX EKOHOMCKHX TyOuTaka ycien moBehaHuxX TpomkoBa
NPEBEHIINj€ U JIeYeHha, BUCOKOT MOpOUANTETa 1 MOpTanuTeTa. Kpunrocrnopunuje cy HajBaKHHjU
[[PEBHU MAPA3UTH NPEKUBAPA Ca 300HO3HUM MOTEHIIN]aJIoM, KOju 6e3 0031pa Ha 1oJI, JOMUHAHTHO
uHUIMpajy Temax npoy3pokyjyhu HeonatamHe aujapeje. Eimeria spp. cy oOmuraTHd
MHTpAIeNyJJapHU TapasuTH AeOesior IpeBa, KOjU KOJ MIIAJNUX JKUBOTHA W3a3HMBaj)y CHHIPOM
manancoprnuuje. Buxtonella sulcata konmonusyje 3un nebesnor mpesa Teidaqu Ha CHCH U HAKOH
on0ujama, J0BoJichu 10 BIWJIO3HE aTpodrje U KOMIUIMKAIIM]a MOCTOjehnX MaToIomKUuX TpoOMeHa
cekyHIapHUM OakTepujckum nHpeknujama. Giardia intestinalis uadunmpa ractponHTeCTHHATHH
TPaKT JbYJIM U KUBOTUIHA, N3a3uBajyhu camoorpanuvaBajyhy aujapejy. On ocam MOJIEKYyJIapHO
nudepeHIupaHux reHotunoBa oBe (uarenare (A-X), 3a roBega cy MH(EKTHBHU reHotun E
(cnennduuan 3a roena) u reHotun A (crneunduyad 3a jpyJe), 10k 3a reHotunose b u 1 u namwe
HUje MOTBpheH MH(pEKTUBHU MOTEHIMjall KOJ| roBela. YuecTaja IojaBa oOosbema npaheHor
arjapejoM kKoa Miahux jeIWHKH, ca MOCIHEAWYHUM €KOHOMCKHM IITeTaMa, W HIMPOK CIIEKTap
OUYEKUBAHMX €THOJIOMIKHMX areHaca, ykasyje Ha HoTpedy Jia ce KIIMHUYapH 6J1aroBpeMeHO yI03Hajy
ca eTHOINATOreHe30M, EMU300THOJIOTHJOM U acleKTHMa JaudepeHiujalHe IUjarHOCTHKE
HaBE/IEHUX y3pOYHUKA.

Kibyune peun: tenasn, nporoszoe, udepeHiyjajina 11jarHocTUKa, 31paBCTBEHA 3aIITUTA.

3axBanHuna: Pan je mompxan cpeactBuMa MHHHCTapcTBa HayKe, TEXHOJOIIKOT Pa3Boja M MHOBAlHja
Penyonmke Cpouje (Yroop 6poj 451-03-136/2025-03/200143).
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ENDOPARASITES OF SIGNIFICANCE FOR THE DIFFERENTIAL DIAGNOSIS OF
DIARRHEA IN CALVES

Tamara ILIC™*, Darko DESPOTOVIC? Dragan KNEZEVIC? Nemanja M. JOVANOVIC!

tUniversity 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
*Corresponding author: Tamara Ili¢, tamara@vet.bg.ac.rs

Summary

The leading cause of calf mortality recorded during the first two weeks of life up to the third and
fourth month of age is diarrhea accompanied by dehydration. Environmental factors, nutritional
issues, and infectious agents play the most important roles in the etiopathogenesis of calf diarrhea,
among which parasitic pathogens are of particular significance. These include protozoa of parasitic
etiology such as Eimeria spp. and Cryptosporidium spp., the ciliate Buxtonella sulcata, and the
flagellate Giardia intestinalis, which can cause both single and mixed infections. Fecal-oral
transmission of oocysts and cysts occurs through direct contact with infected hosts or indirectly
via contaminated food, water, or equipment, while in the case of Cryptosporidium, airborne
transmission is also possible. Their parasitism leads to significant economic losses due to increased
costs of prevention and treatment, as well as high morbidity and mortality rates. Cryptosporidium
spp. are the most important intestinal parasite of ruminants with zoonotic potential, predominantly
infecting calves regardless of sex and causing neonatal diarrhea. Eimeria spp. are obligate
intracellular parasites of the large intestine that cause malabsorption syndrome in young animals.
Buxtonella sulcata colonizes the walls of the large intestine in both suckling and weaned calves,
leading to villous atrophy and complications of existing pathological changes due to secondary
bacterial infections. Giardia intestinalis infects the gastrointestinal tract of humans and animals,
causing self-limiting diarrhea. Of the eight molecularly differentiated assemblages of this
flagellate (A-H), assemblages E (cattle-specific) and assemblages A (human-specific) are
infectious to cattle, while the infectivity potential of genotypes B and C in cattle has not yet been
confirmed. The frequent occurrence of diarrhea-related disease in younger animals, along with the
resulting economic losses and the wide range of potential etiological agents, underscores the need
for clinicians to be promptly familiarized with the etiopathogenesis, epidemiology, and differential
diagnostic aspects of these pathogens.

Keywords: calves, protozoa, differential diagnosis, health care.
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KPUIITOCHIOPUAHNO3A TEJAIU: U3A30BU U MOI'YRHOCTH Y KOHTPOJIN
NHOEKIIUJE
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Caxerak

Kpunrocrnopuano3sa je eHaeMcka 00JeCT ropeia Koja ce jaBiba IUPOM CBETAa U IIPEJICTaBIba jeIaH
O]l HajBAXHMJUX Y3pOKa HEOHATalHOr eHTepuTHca kox Tenagu. Kox roeema Hajuerthe
napasutupajy detupu Bpcre w3 poxa Cryptosporidium:  Cryptosporidium  parvum,
Cryptosporidium bovis, Cryptosporidium ryanae u Cryptosporidium andersoni, amu camo
Cryptosporidium parvum n3a3uBa KJIMHUYKY OOJECT KOJ TeJaJd CTapOCTH OJI jeHE 10 YCTUPU
Hezesbe. JKUBOTHIE CTapuje OJ] IECT Heesba 0OUMYHO aCUMITOMATCKU M3Iy4yjy oomumcte. Kon
MJIQJIMX J)KUBOTUIba HHUIIMpaHux Bpcrom Cryptosporidium parvum jaBiba ce 0OMIaH BOJCHACT
MIPOJIUB, TYOUTAK aneTuTa, JeTapruja, AexuapaTaiuja, a y TeKUM cilydyajeBUMa MOXKe I0hu u 10
yrunyha. IIponuB ce 0O0MYHO 10jaBsbyje TPH A0 YETHPH J1aHA HAKOH YHOCA HH(PEKTUBHUX OOIMCTA
U Tpaje OKO jeJiHe A0 ABE Helesbe. 300r OTIOPHOCTH Y CHOJbAII0j CPEANHH, HUCKE HH(EKTUBHE
7I03€ U BEJIMKOT Opoja M3IyYeHHX CIIOPYJIMCAaHUX OOIMCTAa, KOHTpPOJia OOJIECTH je CIOKEHA H
3axTeBa BeNUKe Hamope. Benuku Opoj TepameyTckux cpeAcTaBa TeCTUpaH je MPOTUB
KPHUIITOCTIOpUIMja y IN VItro u in VIVO yciioBUMa, ajii ca OrpaHUueHHM ycrexoM. TpeHYTHO je
Masii Opoj mpemapara perucTpoBaH 3a JieUeHEe WIM MPEBEHIH]y KPHUITOCIOPUINO3€ TENaH.
JIOCTYITHY IIPOMU3BOIM MOTY JJIOBECTH JI0 KIIMHUYKOT H3JIeUeHha, alli y BehnHU cirydajeBa HE TOBOIE
710 MOTITYHOT MpecTaHKa U3y4yhBamba oolucTa. Mako nmocroje paznuuure MOryhHOCTH y Jieuemny
OBOI' 000Jb€Ha, MPEBEHLIM]a OCTaje Haje(pMKACHUJU HAUMH 3alITUTE XKMBOTHUHA OJ] MH(EKIHuja
u3a3BaHUX BpcTama w3 poxaa Cryptosporidium. PeqoBHHM MapasWTONOLIKH IpErjieau, Kao |
uaeHTru(duKaIja u3Bopa, myTeBa rnpeHoca u (hakTopa pu3rka, MpeAcTaBibajy KJbydHE eJIEMEHTE y
NPEBEHIMjU W/WIM KOHTPOJM OBUX mapasuta. Bpcre Cryptosporidium cy uectd y3pOdHHIH
racTPOMHTECTUHAIHUX MH(DEKIMja KO JbyAHU IIUPOM CBETa, I1a Cy ca acleKTa KOHIeNnTa ,,JJeaHo
3/IpaBJbe" HEOMXO/IHE PEOBHE KOHTPOJIE U MAPA3UTOJOLIKY CKPUHUHT TOBE/A.

Kibyune peun: Cryptosporidium, HeoHaTtanHe aujapeje, KOHTPOIIa, IPEBEHTHBA.

3axBannuia: Paj je moapkaH cpeicTBMMa MHHHCTApCTBa HayKe, TEXHOJIOMIKOT pa3Boja M HWHOBAIlH]ja
Peny6iinke Cp6wuje (Yrosop 6poj 451-03-136/2025-03/200143).
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CRYPTOSPORIDIOSIS IN CALVES: CHALLENGES AND OPPORTUNITIES IN
INFECTION CONTROL

Nemanja M. JOVANOVIC*, Oliver STEVANOVIC?, Katarina NENADOVIC?, Tamara ILIC!
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*Corresponding author: Nemanja M. Jovanovi¢, nmjovanovic@vet.bg.ac.rs

Summary

Cryptosporidiosis is an endemic disease in cattle that occurs worldwide and is one of the most
important causes of neonatal enteritis in calves. Four species of the genus Cryptosporidium most
commonly infect cattle: Cryptosporidium parvum, Cryptosporidium bovis, Cryptosporidium
ryanae, and Cryptosporidium andersoni. However, only Cryptosporidium parvum causes clinical
disease in calves between one and four weeks of age. Animals older than six weeks typically shed
oocysts asymptomatically. In young animals infected with Cryptosporidium parvum, symptoms
include profuse watery diarrhea, loss of appetite, lethargy, dehydration, and in severe cases, death.
Diarrhea usually appears three to four days after ingestion of infectious oocysts and lasts for about
one to two weeks. Due to the parasite's environmental resistance, low infectious dose, and high
number of sporulated oocysts excreted, disease control is complex and requires considerable effort.
A wide range of therapeutic agents has been tested against Cryptosporidium under both in vitro
and in vivo conditions, but with limited success. Currently, only a small number of products are
registered for the treatment or prevention of cryptosporidiosis in calves. Available treatments may
lead to clinical recovery but often do not completely stop oocyst shedding. Although various
treatment options exist, prevention remains the most effective means of protecting animals from
infections caused by Cryptosporidium species. Regular parasitological examinations, as well as
the identification of sources, transmission routes, and risk factors, are key elements in the
prevention and/or control of these parasites. Cryptosporidium species are common causes of
gastrointestinal infections in humans worldwide, so within the framework of the "One Health"
concept, regular monitoring and parasitological screening of cattle are essential.

Keywords: Cryptosporidium, neonatal diarrhea, control, prevention.

Acknowledgements: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143).
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MOJIEKYJIAPHA JETEKIHUJA ECHINOCOCCUS SPP. KO CBUIBA

Karapuna BPEKAY", Hukoaa BETUR? Ueana KJIYH?, Anexcanapa Y3EJIAILL®

Yuugepsurer y beorpany, Buonouku daxynrer, Cpouja
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3Vuupepsurer y Beorpay, UHCTUTYT 3a MeIMIMHCKA HCTpakuBama, beorpa, Cpbuja
“Kopecnonnentru ayrop: Katapuna Bpeka, katarina.breka@bio.bg.ac.rs

Caskerax

ExuHokok, maHT/bUYapa u3 mopozauiie Taeniidae, Moxe aa uHOUIHUpPA JbYJIC M JKUBOTHUILE,
n3asuBajyhu 030uspaH 00MHMK O0JIECTH, KOJH MOXKE UMATH U CMPTHHU Hcxoa. Bpcre o moceOHOT
KJIMHUYKOT 3Havaja y EBporu cy Echinococcus granulosus, y3pouHuk nuCTUYHE EXUHOKOKO3€E U
Echinococcus multilocularis, xoju u3a3uBa HajTexu 00JUK OOJECTH, aATBEOJIAPHY EXHHOKOKO3Y.
Jbynu ce 3apase cilyd4ajHIM YHOUIICHEM jajaliamna MaHT/bHYape, Koja MOry OWTH MpPUCYTHA Ha
XpaHH WK y Boau. [laHT/pUYapa mpou3BO/IM jaja camMo y IjpeBUMa CTATHUX JoMahuHa (mopoauIe
Canidae u Felidae), mox cy mocpeanu momahuuu (YHTyJIaTH) U3BOp HH(EKIMje 3a CTAHE
nomahuHe. EnuaeMuoonky NuKITyc OBIa-nac-40BeK ce TPAAUIMOHATIHO CMaTpa Haj3HAuajHUjUM
3a KOHTHHYHPAHO OJIp)KaBame W IIMPCHE MH(OEKIHUje y JbYACKO] IMOIYJAHjH, TOK Ce yiora
JIpYyTHX BPCTa, Kao u3Bopa uHPekmje, 3anemapyje. [la 6u ce yTBpIuiIo IPUCYCTBO E€XMHOKOKA
KoJ cBuma y CpOuju, CIpoBEIEHO j€ MCTPAKUBAKE y KIAHUYHUM y3opuuma jerpu (nN=27), ca
BUJJBMBHM IATOJOMIKMM IPOMEHaMa. |KMBO ca MpOMEHaMa WM Calpikaj IucTa (TCYHH WIIH
YBpPCT) Cy H30JI0BaHH U ypaljeHa je ekcrpakiuja renomcke JIHK (me3oxcuprOOHYyKIEHHCKA
KucenuHa), a 3atuM U wmynaramiekc PCR (peakumja naH4yane moimmepase) 3a JACTEKIHjy
pa3nuuuTUX BpcTa maHT/hHuape. Kox tpu cBume nperektoBaHa je JIHK exuHOkoka wu
uneHTH(UKOBaHE Cy Yak Tpu Bpcre maHt/buuape: Echinococcus granulosus, Echinococcus
canadensis u Echinococcus multilocularis. Mako je mo cama wcnuran mamu Opoj y3opaka u
yTBph)EHO Ja €XMHOKOK HHje JOMMHAHTaH Haja3 KOJ CBUIbA, YMH-CHMIIA Ja j€ JIETEKTOBAHO
IIPUCYCTBO YaK TPH pa3jInuMTe BpCTe MaHTJbUYape jecte 3a0pumaBajyha. OBaj Hana3 3a caaa
ynyhyje Ha nmotpely 3a Ja/buM U OOMMHHUJUM HCTPaKMBamkUMa, Kako Ou ce J0OWIN Moy3JdaHu
MOJIAIM O MPEBAJICHIIN]U €XUHOKOKO3€ KOJI CBHIbA, KA0 U YBUJ Y TUBEP3UTET OBUX MaHTJbUYApA.

Kibyune peun: exuHOKOK03a, Echinococcus canadensis, Echinococcus granulosus, Echinococcus
multilocularis, nomahe cBume.

3axBannuna: OBo HCTpaXHUBamke je moapkaHo cpeacteuma Oonpa 3a Hayky Penyonuke Cpouje (#10841,
Worm Profiler: Surveillance and population genetics of Echinococcus in Serbia - WORM_PROFILER).
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Summary

Echinococcus tapeworms of the Taeniidae family can infect humans and animals, causing serious
and potentially fatal disease. The clinically significant tapeworm species in Europe are
Echinococcus granulosus, the causative agent of cystic echinococcosis and Echinococcus
multilocularis, which causes alveolar echinococcosis, the most severe form of the disease. Humans
become infected after accidental ingestion of tapeworm eggs, which can contaminate food and
water. Tapeworm eggs are produced only in the intestines of definitive hosts (Canidae and
Felidae), while intermediate hosts (ungulates) act as reservoirs of infection for definitive hosts.
Traditionally, the epidemiological cycle of the tapeworm between sheep-dogs-people has been
considered to be of primary significance for the maintenance and spread of infection in the human
population, while the role of other reservoirs has been neglected. To ascertain the presence of
Echinococcus spp. in domestic pigs, liver samples with discernible pathological changes in
morphology (n=27) were obtained from abattoirs. Pieces of tissue or cyst content (liquid or solid)
were removed for genomic DNA (deoxyribonucleic acid) extraction and subsequent multiplex
PCR (polymerase chain reaction) for Echinococcus species identification. Echinococcus spp. DNA
was detected in three samples and three different species were identified: Echinococcus
granulosus, Echinococcus canadensis and Echinococcus multilocularis. Despite the fact that a
limited number of samples was investigated and that the Echinococcus tapeworm was not a
dominant finding, the presence of three different species of tapeworm is nonetheless concerning.
These findings suggest that more extensive research is necessary to obtain reliable data on the
prevalence of infection and diversity of Echinococcus spp. in pigs.

Keywords: echinococcosis, Echinococcus canadensis, Echinococcus granulosus, Echinococcus
multilocularis, hunting dogs.

Acknowledgements: This research was supported by the Science Fund of the Republic of Serbia (#10841,
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HIAKAJI (CANIS AUREUS) KAO PESEPBOAP U BEKTOP BPCTA U3 POJIA
ECHINOCOCCUS SPP.
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Caxkerak

[Mlakan (Canis aureus) je cTaaHHM, a H3y3eTHO W TpenasHu JoMahwH Mapasura W3 poja
Echinococcus. Ca jeanom on Hajehmx momynanuja makana y Espomnu, CpOuja mpejacraBiba
KJbYYHY pErujy 3a pa3yMeBame CKOJOUIKOT 3Hayaja Ilakaja y OJpXKaBawkby U IIUPCHY
Echinococcus spp. Paau ananuse mpucycrBa Echinococcus spp. xox mrakaia, MpUKyILUbaH je
racTPOMHTECTUHAIIHY TPAKT JICTATHO OJICTPEJbEHHX JKUBOTHIbA (N=101) U3 pa3auuuTHX MOApYYja
Cpobwuje. Llpea cy npe nperiena Ouiaa 3aMp3HyTa HEKOJIMKO HENEha, Pajld MHAKTHBAIIM]C jaja
Echinococcus spp. M3mMer je mpuKyIUbeH W3 3adier Jejia [peBa M pajad H3/Bajama jaja
naHTJbu4apa odpahen je merogom duiotanuje ca nuHK-xaopuaoMm (ZnCl.) u cekBeHujaHOM
buntpanmjom kpo3 Mpexuie. ExcrpaxoBana je ykymHa JIHK (me3okcupuboHyKIeHHCKA
KHCEJIMHA), a 3aTHM je cripoBeieHa aHanu3a myatuiuieke PCR (peaknuja nandane moiumepase)
pamu gerekumje Echinococcus multilocularis, Echinococcus granulosus u Echinococcus
canadensis. IlpucycrBo Echinococcus spp. yrBpheno je xox 7,9% aHaiuM3upaHUX IlIaKaja,
Echinococcus multilocularis je nerexroBan kox cenam jenunku, a Echinococcus canadensis kon
jenHe. Yetupu 3apakeHe KUBOTHHE MOoTULANE cy U3 uctouHe Cpbuje, mTo ykasyje Ha TO Ja ou
OBO TOJIPYYje MOTJIO MPEICTABJbATH MOTCHIUJATHO JKAPHIITE U MTO OU 3aXTEBAJIO HETOB JaJbU
Hag30p. Mnak, oHO mITO MOCEOHO 3a0pHmbaBa y KOHTEKCTY JaBHOT 37paBiba JeCTe Jla Cy ABE O]
HIECT XKUBOTUKa W3 mpearpaha Huma, Tpeher Hajseher rpaga y CpOuju, 6uine mo3uTHBHE Ha
Echinococcus multilocularis. Pesynratu oBor ucTpakuBama HarjianiaBajy yjory Iakajia Kao
3HAYajHUX pe3epBOapa W BEKTOpa MaHT/bH4apa u3 poaa Echinococcus y sxuBotHOj cpennun. C
003upoM Ha J00HjeHe pe3yJITaTe U YNHCHHILY J1a IIaKaJIk CBE BHUIIIE HACEhaBa]y ypOaHa mojapydja,
PH3UK OJ] MPEHOCA OBUX Mapa3uTa Ha JbY/IE j& BUCOK.

K.]Lque peuYn: 3JIaTHU ITaKaJl; p€3€pBOap,; )KUBOTHA CPEANHA, jaBHO 3ApaBJbC; MaHTJbUYAPC.

3axBanHuna: OBO HCTpaXXUBamke je mojapxkaHo cpeactsuma Ponpa 3a Hayky Penyonuke CpOuje (#10841,
Worm Profiler: Surveillance and population genetics of Echinococcus in Serbia - WORM_PROFILER).
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THE GOLDEN JACKAL (CANIS AUREUS) AS A RESERVOIR AND VECTOR FOR
ECHINOCOCCUS SPP.
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Aleksandra UZELAC*
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SUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
4University of Belgrade, Institute for Medical Research, Belgrade, Serbia
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Summary

The golden jackal (Canis aureus) serves as a definitive and occasionally, an intermediate host for
Echinococcus parasites. Serbia hosts one of the largest golden jackal populations in Europe, and
represents a key region for studying the ecological role of the jackal in the maintenance and spread
of Echinococcus spp. To assess the occurrence of Echinococcus spp. in golden jackals, we
inspected the gastrointestinal tract of legally hunted animals (n=101) from different areas of
Serbia. The intestines were frozen for several weeks prior to examination to inactivate
Echinococcus spp. eggs. The fecal samples were collected and Taeniid eggs were purified by zinc
chloride (ZnCl.) flotation and sequential mesh filtration. Total DNA (deoxyribonucleic acid) was
extracted and multiplex PCR (polymerase chain reaction) for the detection of Echinococcus
multilocularis, Echinococcus granulosus and Echinococcus canadensis was performed. The
occurrence of Echinococcus spp. was found to be 7.9%, with Echinococcus multilocularis detected
in seven golden jackals, and Echinococcus canadensis in one. Notably, four infected animals
originated from eastern Serbia, an area that may be a hotspot for transmission and warrants further
monitoring. Of particular concern to public health however, is that Echinococcus multilocularis
was present in two infected animals (out of six examined) from a suburb of NiS, the third most
populated city in Serbia. The results of this study emphasize the role of golden jackals as important
reservoirs and vectors for Echinococcus tapeworms in natural ecosystems. In addition, the
increasing expansion of jackal populations into peri-urban environments raises the risk of zoonotic
transmission to humans.

Keywords: golden jackal; reservoir; environment; public health; tapeworms.
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MOJVIEKYJIAPHA JETEKIIUJA ECHINOCOCCUS SPP. KOJ JIOBAYKHUX ITACA
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Caxerak

ExnHOKOKO3a je 300HOTCKa Mapa3uTCcKa OO0JIECT KOjy NPOY3pOKYjy NaHTJbUYape U3 poja
Echinococcus. IIpaBu nomahinau oBUX maHT/pHYapa Cy KapHUBOPE - JIUCHUIIE, [IAKalH, IcH, pehe
M Madke, JIOK cy mnpeiasHu gomahumuu Hajuenthe rimonmapu. Jbynu m npyru cucapu mMory OUTH
cirydajau fomahuam. JIok AMBIbE KAPHUBOPE UMajy KIbYUHY YJIOTY Y pacejaBamy jaja maHT/bHuapa
y J)KMBOTHO] CpelMHH, Jomahe BPCTE MOTY HOCHEIIUTH MPEeHOC Ha YoBeka. MHpeknuja BpcTom
Echinococcus multilocularis xox mnrakana esumenTupana je y aeny ucrtoude CpOuje, jy)KHO 01
JlynaBa. JlapBeHH cTaaujyM OBE BPCTE M3a3HMBa AJBEOJIAPHY EXWHOKOKO3Yy, KOja CE OJJIHKYje
W3y3€THO WHBA3MBHUM, UH(QUITPATUBHUM PACTOM, CIMYaH MAJIMTHUM HeoruiazMama. Y CKJIOIY
OBOT' UCTPaKMBama aHAIM3KMPaH je derec oBaukux naca (N=30) u3 UCTOT pernoHa Ha IPUCYCTBO
jaja Echinococcus spp. BiacHuin maca cy aHKeTHpaHH O YCJIOBHMA JpKarba Iaca U yrnoTpeou
anTuxenMuHTUKA. M3omanuja jaja Bemmumue 22-50 um wu3 Qereca crnpoBeneHa je METOAOM
¢notanuje ca pacrBopom ZnCly, komOuHOBaHE ca puaTpUpamEM, a 3aTHM je U3BPIICHA H30JIaIH]ja
JHK (nezoxcupubonykienncka kucennna) 1 PCR ananuza (peakuuja naHyaHe mojivMepase) 3a
unentudukaimjy Bpcra Echinococcus granulosus, Echinococcus canadensis u Echinococcus
multilocularis. Jaja Echinococcus spp. Hucy nerekroBana. Pesynratu aHkere Cy Mmokasaid Ja
BelinHa JIOBauKMX Maca MoTude U3 pypajiHuX KpajeBa, Ja ce MPETeKHO JIP)Ke HAMOJbY M OJy1a3e Ha
JIOBUINTA, alli C€ PEe/IOBHA yNOTpeOa aHTUXEIMUHTUKA HE MPaKTHKyje. Mlako Huje JeTeKTOBaHO
npucyctBo Echinococcus spp., Hanmasu Koj makana ¥ pe3yjaTaTH aHkeTe yrnyhyjy Ha MMocTojame
pHU3HKa 3a MHOEKIHjy 1maca U TPAaHCMUCH]y MaHT/bHUYape Ha 4oBeka. JlojaTHa McTpaxkuBama y
WbY MpOHANTAKEeHa WHOUIIMPAHUX TMaca Cy Yy TOKY. 3HAa4ajHO je ucTahu ylory BeTepuHapa y
NPOMOIIMjU PEIOBHE JEXEIMHHTH3AIlHMje, Kako Ou ce OIaroBpeMeHO CTBOPHIJIE HABHKE 00pe
MpaKce 3alITUTE, CIIMYHO Kao M Ca BaKI[MHAIM]OM MPOTHB OECHHIA.

Kibyune peun: exunokoko3sa, Echinococcus canadensis, Echinococcus granulosus, Echinococcus
multilocularis, nosauxu mcu.

3axBannuna: OBO UCTpaKUBambE je moapkaHo cpeacTsuMa @onna 3a Hayky Penybnuke Cpouje, (#10841,
Worm Profiler: Surveillance and population genetics of Echinococcus in Serbia - WORM_PROFILER).
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Summary

Echinococcosis is a zoonotic parasitic disease caused by tapeworms of the genus Echinococcus.
Definitive hosts are foxes, jackals, dogs, and less often cats, while intermediate hosts are
commonly rodents. Humans and other mammals are accidental hosts. Wild carnivores play a key
role in dispersing tapeworm eggs in the environment, yet domestic species can contribute to
transmission of tapeworms to humans. Echinococcus multilocularis has been detected in golden
jackals in eastern Serbia, south of the Danube. The larval stage of this species causes alveolar
echinococcosis, characterized by invasive, infiltrative growth, akin to malignant neoplasms. In this
study, feces of hunting dogs (n=30) from the same region were analyzed for the presence of
Echinococcus spp. A questionnaire was administered to owners to determine husbandry practices
and use of antihelminthics. Taeniid eggs (22-50 wm) were isolated from feces using ZnCl flotation
combined with mesh filtration, followed by DNA (deoxyribonucleic acid) isolation and PCR
(polymerase chain reaction) analysis for the identification of Echinococcus granulosus,
Echinococcus canadensis and Echinococcus multilocularis. No Echinococcus spp. eggs were
detected. Questionnaire results showed that most hunting dogs reside in rural areas, are kept
outdoors and are taken to hunting grounds, but regular deworming is not practiced. These findings,
along with the presence of Echinococcus multilocularis in jackals, suggest that there is a risk for
infection of dogs and transmission to humans. Additional research to identify infected dogs is
ongoing. The role of veterinarians in promoting the importance of regular deworming of hunting
dogs is vital, to implement effective prevention, similar to the rabies model.

Keywords: echinococcosis, Echinococcus canadensis, Echinococcus granulosus, Echinococcus
multilocularis, hunting dogs.

Acknowledgements: This study was supported by the Science Fund of the Republic of Serbia (#10841,
Worm Profiler: Surveillance and population genetics of Echinococcus in Serbia - WORM_PROFILER).
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SETARIA TUNDRA KO/l CPHA Y PEITYBJINIU CPIICKOJ U AHAJIU3A TEHCKOI'
JUBEP3UTETA EBPOIICKHUX U30JIATA

Osmsep CTEBAHOBURY", Annpea PAJIAJbZ, Cphan TJIMTOPUR?, JIparan KHEXKEBUR?,
Jparo HEJWUR!

JaBHa ycTanoBa Berepunapcku unctutyT Peny6nuke Cprcke ,,Jip Baco Byrosan, bama Jlyka, Bocha u
Xepuerosusa
2yuupepsuret y beorpany, ®akynter BeTepuHapcKe Meaulube, beorpaa, Cpbuja
*Kopecnogentnu ayrop: Onusep CteBanosuh, oliver.stevanovic@virs-vb.com

Caxerak

Setaria tundra (Issaitshikoff and Raewskaya, 1928) je mpeBanenTHa ¢uinapuja kox cpaehe
JIMBJbAYH, KOja NTapa3uTUpPa y a0JJOMUHAITHO] IYTJbUHH. [ToceImba enuIeMroIoIIKa HCITUTHBAbA
y EBpomnu ykasyjy Aa je oBa BpcTa 3Ha4ajHO MPOIIMPHIIA TUCTPUOYIH]Y MapasuTHpama. ToKoM
2024. ronuHe oBa BpcTa je HalheHa kon ABHje, ol yKynmHo 31 mperienane cpue y PemyOnuim
Cprckoj. [Tatonmomke npomjeHe Hucy yTBphere. Jla Ou ce aHanu3upao TUBEP3UTET OBE BPCTE Y
EBpornu, uzBpuiena je ammindukarnuja mutoxonapujaator COl rena u ypaheHo je cekBeHLIUpame.
W3 rencke 6a3e je y aHaM3y YKJBYUCHO YKYITHO 49 n3oJaTa, KOju Cy MOJABPTHYTH (DHIIOTEHETCKOM
UCIUTHBaky. AHAIM30M CEKBEHIM MUTOXOHAPHjATHMX TreHa yTBpheH je 3HauajaH Opoj
XaIUIOTHITOBA, KOJU HE MOKa3yjy MOIYJIANHOHY TU(EepPeHIIN]ali]y YCIbe BUCOKOT TIPOTOKA TeHA.
TectoBu HEeyTpanHOCTH OTBPL)Y]y /1a je AOIUIO 0 eKCIIaH3Mje BPCTE U Jia Cy Ha Jijey Ouiie cuiie
MMO3UTUBHE TIPUPOTHE CEIIEKIIN]je, YCIOBJHCHE MMPOMjEHOM (aKTOpa CIOJbHE CPEIUHE.

Kibyune pujeun: Setaria tundra, Pery6nuka Cpricka, TeHCKH JJTUBEP3UTET.
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SETARIA TUNDRA IN ROE DEER FROM THE REPUBLIC OF SRPSKA AND
ANALYSIS OF GENETIC DIVERSITY OF EUROPEAN ISOLATES

Oliver STEVANOVIC™, Andrea RADALJ? Srdan GLIGORICY, Dragan KNEZEVIC!, Drago
NEDIC!

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
*Corresponding author: Oliver Stevanovi¢, oliver.stevanovic@virs-vb.com

Summary

Setaria tundra (Issaitshikoff and Raewskaya, 1928) is a prevalent filarial parasite of deer that
parasitizes in the abdominal cavity. Recent epidemiological studies in Europe indicate that this
species has significantly expanded its parasitism distribution. In 2024, this species was found in
two out of a total of 31 roe deer examined in the Republic of Srpska. No pathological changes
were detected. In order to analyze the diversity of this species in Europe, the mitochondrial COI
gene was amplified and sequenced. A total of 49 isolates were included in the analysis from the
gene bank, which were subjected to phylogenetic analysis. Analysis of mitochondrial gene
sequences revealed a significant number of haplotypes that do not show population differentiation
due to high gene flow. Neutrality tests confirm that the species has expanded and that positive
natural selection forces caused by changing environmental factors were partly responsible.

Keywords: Setaria tundra, Republic of Srpska, genetic diversity.
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HAJIA3 JIAPBU AELUROSTRONGYLUS ABSTRUSUS Y TPAXEAJTHOM CAJIPKAJY
KO/ MAYKE: ITPUKA3 CIIYYAJA

Namjaun PAJIOJAY, Bama PAIIETURY, Onusep CTEBAHOBUR?

'Berepunapcka ambynanta ,,bJI BET, Bama Jlyka, bocHa u Xepleropusa
2JaBna ycranosa Berepunapcku uncTuTYT ,,Jp Baco Byrtosan*, bama Jlyka, Bocna u Xepuerosuna
*Kopecmogentau ayrop: Onusep Cresanosuh, oliver.stevanovic@virs-vb.com

Caxerak

VY Berepunapcky amOynanty “bBJI BET” noBenen je ynuunu Mayak Ha kactpauujy. [IpouujemeHo
je ma je crap oko 9 mjecenu, HEMTO CUTHHUje Tpal)e y OJHOCY Ha y3pacT, TeXakK 2 KHiorpama.
[TpunukoM mperiena >KUBOTUEE, Y MpPOIECy IpUIpEeMe 3a KacTpalujy, HHCY YCTaHOBJbEHA
HUKAKBa MATOJIOMIKA CTama. J[ucame je OUIo HEemTo MmojayaHo, alBeoJIapHo, PaJl CpIia pUTMUIAH
u 0e3 MaToJIOMKUX TOHOBAa. HakoH IITO je KUBOTWUEHM JaT CENATHB, IMOYENIO je Ja ce pa3BHja
mojayaHo abJOMHHAITHO JUCAmkEe KOje je MOocTajaio cBe ycmopenwje. Pam cpma je moctajao
OpaaukapIMyaH, HAKOH 4Yera je MPUCTYIUbeHO Kpahoj peaHuUMAaIWju, Kaja je KUBOTHHA Op30
MHTYOHMpaHa ¥ IPUKJbyYeHa Ha JIOBOJ KUCEOHHKA. Y3 TO, HEKOJIMKO ITyTa je BPIIeHa Macaxa cpIa,
Kako OM ce yOp3ao cpuaHH puUTaM M MCIPOBOIMPAIIO Aucambe. JKUBOTHIbA je yOp30 moyerna cama
7la TUIIe, CpUYaHUd TOHOBU Cy IOCTajalid CBE jaCHUjH, a puTaM Opyku. HakoH MITO je KUBOTHHHa
CTa0MIIN30BaHa, HAINPABJBEH j€ PEHATCHCKM CHHMAaK TPYJIHOT KOIa, KaKo OW ce HCKIJbyduIia
MOTEHIMjalTHa JujadparMaTrcka XepHHja, ¢ O003UpoM Ha CcHenu(pUYHOCT [ucama Koje je
YCIHMjeIMII0 HAKOH cenanuje. PeHareHorpamu cy mokaszaiu H3paxeHy Iudy3Hy OuatepaiiHy
apOopu3anujy OpoHxujairHor crabia, 6e3 npekuaa KoHTHHYyuTeTa nujadparme. C 063upom 1a ce
CTame JKUBOTUE CTAOMIIM30BAJIO, 3aBPIIICH je XUPYPIIKH 3axBaT. HakoH Oyhemwa U3 aHecTesuje u
eKkcTyOaIje, y30pKoBaH je cajpikaj KOju ce€ Hajla3zuo Ha TyOycCy, a KOJU je 3aTHUM LUTOJOIIKU
eBanrynpad. I[Ipenapatu cy o6ojenu Diff-Quick meronom. Ha mpenapatuma je 6u10 €BUAECHTHO
BEJIMKO TPUCYCTBO HEyTpouiIHUX Tpanyioiura, Oaktepwja u L1 mapsu Aelurostrongylus
abstrusus. AHanmu30M KOMIUIETHE KpBHE CIHKE HHCY HpuMHujeheHa HUKakBa OJCTyNama Oj
(U3MONONIKMX BpHUJEIHOCTH. Y Tepamnujy cy YKJbydeHH spot-on mnpenapar “Advocate”,
aHTUOMOTHK JOKCULMKIMH U KOPTUKOCTEPOHUT NpeaHn30i10H. Advocate je TOHOB/beH HaKoH 21
JlaH, a KOHTPOJHWUM KOIIPOJIOUIKUM IIPETJIeJOM HHje YCTaHOBJBEHO NPHUCYCTBO JIAPBU OBE
Hemarojie. KoHTposIHu peHAreHorpam je nokasao M Jjajbe IpUCycTBO NpoMjeHa Ha miryhuma, koje
Cy ocTajie Kao rnocjbeuiia HapeeHe nHpekuuje. JKuBotuma He okaszyje HUKaKBe 3HaKe O0JIecTH,
MMa OYyBaH ameTUT W HOPMAJIHO TMoHammame. Of yKkynmHo 577 KONpoJomKUX mnperiena gemeca
mauke, y nepuony 2018-2025. ronguna, Aelurostrongylus abstrusus je nujarHocTHKOBaH y 4eTHUPH
ciyyaja. OBaj mapasuT mocTaje MmpobiieM y TMaToJIOTHjU PECIHUpPATOPHOr CHCTEMa Madyaka Ha
teputopuju bama Jlyke.

Kbyune pujeun: Aelurostrongylus abstrusus, penaren, pecniupatopau npodiemu.
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FINDING OF AELUROSTRONGYLUS ABSTRUSUS LARVAE IN TRACHEAL
CONTENT IN A CAT: CASE REPORT

Damjan RADOJAY, Vanja RADETIC!, Oliver STEVANOVIC?

Veterinary Ambulance ,,BL VET*, Banja Luka, Bosnia and Herzegovina
2Public Institution Veterinary Institute of the Republic of Srpska ,,Dr .Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Oliver Stevanovi¢, oliver.stevanovic@virs-vh.com

Summary

A stray cat was brought to the veterinary clinic “BL VET” for castration. It was estimated that it
was about 9 months old, slightly smaller in size for its age, and weighed 2 kg. During the
examination of the animal, for the process of preparation for castration, no pathological conditions
were found. Breathing was slightly increased alveolar, heart rate was rhythmic and without
pathological sounds. After the animal was given a sedative, increased abdominal breathing began
to develop, which became increasingly slower. Heart rate became bradycardic, after which we
began a short resuscitation where we quickly intubated the animal and connected it to an oxygen
supply. In addition, we massaged the heart several times, in order to accelerate the heart rate and
provoke breathing. The animal soon began to breathe on its own, the heart tones became clearer
and the rhythm faster. After the animal was stabilized, we made a radiological examination of
thorax to exclude a potential diaphragmatic hernia, given the specificity of the breathing that
followed sedation. Radiographs showed pronounced diffuse bilateral arborization of the bronchial
tree, without interruption of the continuity of the diaphragm. Given that the animal's condition had
stabilized, we completed the surgical procedure. After awakening from anesthesia and extubation,
the contents of the tube were sampled and then cytologically evaluated. The preparations were
stained with the Diff-Quick method. The preparations clearly showed a large presence of
neutrophil granulocytes, bacteria and L1 larvae of Aelurostrongylus abstrusus. Analysis of the
complete blood count did not reveal any deviations from physiological values. The therapy
included the spot-on preparation “Advocate”, an antibiotic doxycycline and a corticosteroid
prednisolone. Advocate was repeated after 21 days, and a control stool examination did not reveal
the presence of larvae of this nematode. A control radiograph showed the continued presence of
changes in the lungs, which remained as a result of the aforementioned infection. The animal does
not show any signs of illness, has preserved its appetite and normal behavior. Out of a total of 577
coprological examinations of cat feces, during the period 2018-2025, Aelurostrongylus abstrusus
was diagnosed in four cases. This parasite is becoming a problem in the pathology of the
respiratory system of cats in the territory of Banja Luka.

Keywords: Aelurostrongys abstrusus, x-ray, respiratory problem.
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3HATHO INPUCYCTBO NAPA3BUTA TOXOPLASMA GONDII KOJ JHEBHUX
IITULOA 'PABJbUBHUILIA Y CPBUJHU

Cranucaas CUMUHY, Kpuctujan OBAPH?, Anexcanapa Y3EJAILR, Tujana KYKYPUR?,
HBana KJIYH?®

'Vuugepsurer y Hosom Cany, ITossonpuspennu paxynrer, Hosu Can, Cpbuja
2Beo 300 Bpr, Beorpan, Cpouja
3Vuugepsuret y beorpany, MHCTUTYT 3a MeMIMHCKA UCTpaXkuBama, beorpan, Cpouja
*Kopecnonpentau ayrop: Cranucinas CumuH, Stanislav.simin@polj.edu.rs

Caskerak

Toxoplasma gondii je 300HOTCKa MPOTO30a, PacIpPOCTpar-EHa IIHPOM CBETa, KOja Ce MPEHOCH
KOHTaMHHUPAHOM XpaHOM MM BoJoM. MH]eknja 0BUM mapa3uTom, IMOHEKa U ca CMPTOHOCHUM
nocieaniamMa, noTepheHa je KoJ AMBJbUX KHUBOTHIbA Y MHOTHM 3eMajbaMa EBporie. ['maBHu myT
MPEHOIICHa, OTHOCHO YJIOTa U Y/I€0 Pa3InIUTUX U3BOpa HH(EKIIM]jE 3aBUCE O] HABUKA Y HCXPAHU
Y Ha4MHY )KUBOTa ojipeheHe BpcTe, a MOXKe OUTH WITU U3 )KUBOTHE CpeArHE (MHICCTHjOM OOLIMCTA
MyTeM BOAE WM IPEKO 3eMJb€), WJIM IyTeM MHIECTHjeé Meca KOje CaJp)KH TKHBHE LHCTE
Toxoplasma gondii. ¥ mmiby ucTpakuBama npucycrBa uHpekuuje Toxoplasma gondii kon
JMBJbUX TTHIA, aHanu3upana cy cpua 30 jemuuku, ykibyuyjyhu Gene pome (Ciconia ciconia,
n=10), yetupu Bpcte copa (Asio otus, n=8; Athene noctua, n=1; Otus scops, n=3; Tyto alba, n=1)
u 4 Bpcre qHeBHMX rpabspuBHa (Accipiter gentilis, n=1; Accipiter nissus, n=1; Buteo buteo, n=4;
Falco tinnunculus, n=1). IHK (me3okcupubonykienHcka kuceiauna) Toxoplasma gondii
JIETEKTOBaHa je KOJ jeaHe Oelne poje, y jeIMHO] y30pKoBaHoj coB KyKyBuju (Tyto alba), kox n1Ba
obuuna murmapa (Buteo buteo) u kox jenunor npumepka oouune Berpyiike (Falco tinnunculus).
CaeykymHo, nprcyctBo Toxoplasma gondii otkpuseno je y 16,7% y3opaka, ogaocHo koa 10%
oenux pona, 7,7% cosa u 42,9% nueBHux rpadspuBuiia. [loctoju jacHa TMXOTOMMja — HU3aK HUBO
JETEeKIMje KOl poJia, Koje ce MPETeKHO XpaHe puOOM M BOJO3EMIMMA, U HOWHUX TrpalsbUBHIA
(coBa), Hacripam BeoMa BUCOKOT IpHCYyCTBa MH(EKIINje KO/ IHEBHUX NTHUla rpadspuBuua. [lopen
XBaTama IUIeHa Kao IITO Cy TJI0/IapH, OBa MOCIIEha IpyIia Ce XpaHH M CTpBUHAMa (OOWYHU MHIIap
j€ TOo3HAT Kao CTPBMHAP) U aKO MMajy MPWIHMKY, © MECHUM OCTaIlMa, IITO y3 pe3yJiTaTe OBE
CTyZWje yKa3yje Ha BUCOKY JIOCTYITHOCT 3apayKeHOT Meca NTHIama rpadspusuiama y Cpouju.

K.]Lque peun: 1uBJbav,; IMPOTO30apHU MMapa3nuT, 300HO03a, ITUILIC rpa6J'bI/IBI/II_IC; CTPBUHAPCH:C.

3axBanuuia: OBaj pax je mnoxpxad cpenctBuMa @Donma 3a Hayky PemyOmuke CpOuje (#2424,
Environmental Monitoring of Food and Waterborne Parasites - PARASITE_HUNTER).
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SIGNIFICANT PRESENCE OF TOXOPLASMA GONDII IN DIURNAL RAPTORS IN
SERBIA

Stanislav SIMINY, Kristijan OVARI?, Aleksandra UZELACS?, Tijana KUKURIC!, Ivana KLUN?3

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
%Belgrade Zoo, Belgrade, Serbia
SUniversity of Belgrade, Institute for Medical Research, Belgrade, Serbia
*Corresponding author: Stanislav Simin, stanislav.simin@polj.edu.rs

Summary

Toxoplasma gondii is a zoonotic protozoan parasite with worldwide distribution, transmitted by
contaminated food or water. Infection, occasionally with lethal consequences, has been confirmed
in European wildlife. The principal transmission route or infection source attribution differs
depending on feeding and dwelling habits of the particular species, and it can either be from the
environment (by ingesting oocysts in water and soil), or via meat containing Toxoplasma gondii
tissue cysts. To examine the presence of Toxoplasma gondii infection in wild birds, hearts of 30
individuals, comprising white storks (Ciconia ciconia, n=10), four owl species (Asio otus, n=8;
Athene noctua, n=1; Otus scops, n=3; Tyto alba, n=1), and four species of diurnal raptors (Accipiter
gentilis, n=1; Accipiter nissus, n=1; Buteo buteo, n=4; Falco tinnunculus, n=1) were analyzed.
Toxoplasma gondii DNA (deoxyribonucleic acid) was detected in one white stork, in the only barn
owl (Tyto alba) sampled, in two common buzzards (Buteo buteo) and in the single common kestrel
(Falco tinnunculus). Overall, it was detected in 16.7% of samples: in 10% of white storks, 7.7%
owls, and 42.9% diurnal raptors. There is a clear dichotomy - low level of detection in the mainly
piscivorous storks and nocturnal raptors (owls) vs. a very high presence in diurnal birds of prey.
In addition to catching prey such as rodents, the latter group also feeds on carrion (common
buzzard — a known scavenger) and meat scraps if given the opportunity, which, along the study
results points to high availability of infected meat to birds of prey in Serbia.

Keywords: wildlife; protozoan parasite; zoonosis; birds of prey; scavenging.

Acknowledgements: This study was supported by the Science Fund of the Republic of Serbia (#2424,
Environmental Monitoring of Food and Waterborne Parasites - PARASITE_HUNTER).
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IIUPEILE 'PUIBA TROPILAELAPS: OKBUP 3A KOMYHUKALIMJY PUSUKA U
IHHOTPEBAH CUCTEMCKHU OAI'OBOP

Buosera CAHTPAY?, UBana TJIAK FAJTEP?, Merka IMCJIAK OLIENIEK®, Maja UBana
CMOJMII IIKEPJI, Ypomu ITTABUHUR®, Mapun KOBAUYWR®, Anekcangap Y3YHOB'®

JaBHa ycTanosa Berepunapcku unctutyT Peny6nuke Cpncke ,,Jp Baco Byrosan*, Bama Jlyka, Bocha u
XepuerosuHa
2Vuupepsurer y 3arpedy, Berepunapcku dakynrer, 3arpe6, XpBaTcka
3Vuusepsurer y Jby6ibanu, Berepunapcku dakynter, Jby6pana, CioBenuja
“IMossonpuspeanu unctutyT Cnosenuje, Jbybsbana, CnoseHuja
SVuuBepsureT y Beorpany, ®akynreT BeTepuHApCKe Meaunune, beorpan, Cpbuja
8Vuupepsurer Jocuna Jypja llItpocMajepa y Ocujeky, DakynreT arpobHoTeXHUUKKUX 3HaHOCTH, Ocujek, XpBaTcKa
"Vuusepsurer ,,Cs. Kupun u Metoauj“ y Cxomby, DakynTeT 3a o/s00pHUBpeHe Hayke U XpaHy, CKoIbe,
CjeBepHa MakeoHuja
8Kunecka akajileMuja NOJLONPUBPEIHUX HayKa, [lexunr, Kuna
*Kopecnogentru ayrop: Buonera Cantpau, violeta.santrac@virs-vb.com

Caxkerak

Tropilaelaps mercedesae, exTonapasuTcka rpuiba MOPUJEKIOM Ca a3MjCKe MEIOHOCHE IUelie, CBE
yemrhe ce jaBJba Ha 3aMajHOj MEIOHOCHO] ITYENH, YrpokKaBa IMYEIHba JAPYIITBA U MPEICTaBIba
MIPUjETHY €BPOIICKOM ITUENIApCTBY M MmosbonpuBpenu. Jlo can cy mpujaBibeHa xapumTa y Pycuju
u I'py3uju. [loreHnujan mmpema, yCIOBJbEH MUTPAIN]OM MUSUBHX JApyIlTaBa, Mel)yHapogHom
TPTOBMHOM W KJIIMMATCKHM TIpOMjeHama, 3axXTHjeBa MPOAKTHBHE KOHTpoiHe Mjepe. OBaj pan
yKasyje Ha pu3uK oJ BpcTa poxa Tropilaelaps u pasmarpa HaunHe yHamnpehema CIIpeMHOCTH, Y
Ip>kaBamMa y KOjUMa Iapa3uT jOII HHUje MPHCYTaH, KpPo3 HaydyHe NpPOjeKTe, aKTHBHOCTH
pedepeHTHUX TUjarHOCTHYKUX JIabopaTtopuja U 3aKOHOJaBHE OKBUpe. BerepumHapcke ciyxoe
CBUX HUBOA Tpeba Jla JoNpuHeCY KOHKPETHUM MjepaMa 3a KOHTpOJIy MHBa3uBHeE BpcTe. Ca3Hama
0 OBOM Iapa3uTy YIJIABHOM MOTHYY W3 TPOIICKUX MOJPYYja U IPYTHX BPCTa METOHOCHHX ITYela.
[Tocrojehn nokasu ykasyjy aa Tropilaelaps spp. mory Hanujetu Behy mtery muenama Hero Varroa
destructor. HemocraTtak mojataka cenuuyuHUX 3a perHoH U MOTYhuX ClieHapHja mporaraiuje 3a
pa3IMuuTe €BPOIICKE KIMMATCKE YCIIOBE, UCTHYE MOTpedy 3a IHJbaHUM HCTpaKMBambUMa pajau
3alITUTE OJP>KUBOI IMYeNapcTBa M e(UKACHOT ylpaBjbamka pu3UKoM. LlWb je jauame cBHjecTd
BETEpPHHApa, Imyejapa, CaBjeTHIKA U Ha/UIC)KHUX OpraHa o 3Hayajy paHoT OTKpUBama, npahema u
ctparerdja koHTpose. [loceOHO ce HarmamaBa moTpeda 3a yckiahuBameM ca CMjepHHIlaMa
WOAH (Csjercka opraHm3aiija 3a 3IpaBJbe KHBOTHIbA), YHampelewem 3Hama M cHcTeMa
Ha/3opa. Enykanuje BerepuHapa W muenapa M yCIOCTaBJbambe MPOTOKOJIA 33 PaHO OTKPHBAKE
3Ha4ajHo he yHampujeautu oaroop. KomyHukanujom ce Harnamasa 3Hadaj eukacHe capajmbe
BETEpUHAPCKUX OpraHa, Mmyelapa M Kpearopa TOJHTHKA, paJd CcyodaBama C Hajonazehom
npujeToM. [IpxkaBe Tpeba na Oyay npunpeMibeHe 3a afaekarHy 3amtuty Apis mellifera.

Kbyune pujeun: Tropilaelaps spp., Apis mellifera, mapasut, pusuk, ynpasibame.
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TROPILAELAPS MITE OUTBREAKS: A FRAMEWORK FOR RISK
COMMUNICATION AND SYSTEMIC PREPAREDNESS

Violeta SAI\VITRA(v?l, lvana TLAK GAJGERZ, Metka PISLAK OCEPEK?, Maja Ivana SMODIS
SKERL?, Uros GLAVINIC®, Marin KOVACIC®, Aleksandar UZUNOV'#

!Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
2University of Zagreb, Faculty of Veterinary Medicine, Zagreb, Croatia
SUniversity of Ljubljana, Veterinary Faculty, Ljubljana, Slovenia
4Agricultural Institute of Slovenia, Ljubljana, Slovenia
SUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
SUniversity of J. J. Strossmayer in Osijek, Faculty of Agrobiotechnical Sciences, Osijek, Croatia
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Macedonia
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*Corresponding author: Violeta Santra¢, violeta.santrac@yvirs-vb.com

Summary

Tropilaelaps mercedesae, an ectoparasitic mite, native to Asian giant honeybees, also infesting
Western honeybees, affecting honeybee colonies, poses an increasing threat to beekeeping and
agriculture. Infestations have been reported in European territories, Russia and Georgia, to date.
The potential for spread, driven by factors such as migration of colonies, international trade and
climate change, calls for proactive measures. This communication focuses on the emerging risk
posed by Tropilaelaps spp. and pointing out how relevant authorities in countries currently free
from the parasite can enhance their preparedness through ongoing scientific projects, reference
diagnostic laboratories and legislation actions. Local and national veterinary services need to
expand their understanding of this invasive species. Current understanding of this parasite is
largely based on studies from tropics on different honeybee species. However, available evidence
suggests that Tropilaelaps spp. can cause more severe damage to colonies than Varroa destructor
mites. The lack of region-specific data and scenarios for different European climates highlights
the need for targeted research to support sustainable beekeeping and effective pest management.
The aim is to raise awareness among veterinarians, beekeepers, expert advisors and competent
authorities about the importance of early detection, monitoring and control strategies. It highlights
the need for countries to align with WOAH (World Organisation for Animal Health) guidelines by
strengthening veterinary knowledge and surveillance systems. Educating veterinarians and
beekeepers and establishing protocols for early detection will significantly improve the response.
This communication emphasizes the importance of effective collaboration between veterinary
authorities, beekeepers, and policymakers to address an emerging threat. Countries should be
prepared to adequately protect Apis mellifera.

Keywords: Tropilaelaps spp., Apis mellifera, parasite, risk, management.
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OCBPT HA IPUMJEHY MUKPOBHNOJIOIIKUX KPUTEPUJYMA 3A XPAHY ¥
BOCHMU U XEPHEI'OBUHH

Bojan FTOJIMRY", Jlana XAIIMR? 3opan BPKUR?, Iparo H. HEAUR3

!JaBna ycranosa Berepunapcku unctutyt Peny6nuke Cpricke ,,Jlp Baco Byrosan®, bama Jlyka, Bocha n
XepuerosuHa
2JaBHa ycTaHoBa ,,BeTepunapcku 3aBoa” buxah, buxah, Bocna u Xepuerosuna
3Vuugepsurer y beorpany, ®akynter BeTepuHapcKe Meauiube, beorpaa, Cpbuja
*Kopecnonentan aytop: bojan [omuh, bojan.golic@virs-vb.com

Caxkerak

[IpaBnHUK 0 MUKPOOHOJIOIIKUM KpUTepHujyMuMa 3a Xxpany y bocuu u Xepuerosunu (buX) je eh
12 roguna Ha cHa3u. OH je uaenTHyaH Ypeadu komucuje EBporicke yHHje 0 MUKPOOHOIOIIKAM
kputepujymuma 3a xpany (CrnyxOenu muct EBporicke ynuje 2075/2005). IlpaBumHumu o
MUKPOOHOJIOIIKMM KpHUTEpHUjyMHMa 3a xpaHy Ha HuBoy buX, PemyOmuke Cprcke (PC) u
Oenepannje buX (ObuX) mpousnaze u3 oarosapajyhux 3akona o xpanu, nok [IpaBunHunu o
MUKPOOHOJIOMIKMM KPUTEPHjyMUMa 3a XpaHy KUBOTHICKOT nopujekia (PC u ®buX) npousmnase
u3 oaroapajyhux 3akoHa O BETEpUHAPCTBY. 3aMHTEpEcOBaHE CTpaHe (CyO0jeKTH y MOCIOBamY
XpaHoM, JabopaTopuje, HHCIEKIHMja), y TPEHYTKYy o0jaBe NMpaBWIHUKA HUCY OWJIE CIpeMHE 3a
MIpUMjeHy MUKpPOOUOJIOMIKMX KpUTEpUjyMa 3a Xxpany. Jlaboparopuje cy Ouse y HajHE3aXBaIHU]O]
nosuiju. C jemne crpane Owie cy y ¢asu yBohema ISO (Mehynapomna opranmsanuja 3a
CTaHJapAM3aInjy) MeToa Ae(UHUCAHUX TIPABUIITHUKOM, C IPYTe IITO XUTHUJOM aKpEIUTAaIH]jOM
ucTUX, a ¢ Tpehe, MokIa W Haj3axTjeBHHUjE, Kao croHa u3Mel)y mHCHeknuje u cydjexara y
MOCJIOBaky XpaHOM, Mpey3uMajyhu oJJHOCHO npuxBartajyhu yinory Tymaua 3axTjeBa MpaBHIIHUKA,
jep ce moapa3zyMmHjeBalio Ja JabopaTopuje 3HAjy N1a Tymade 3axTjeBe mpaBwiHuKa. J[o manac,
HUje/IHa 3BaHNYHAa 00yKa 3aMHTEPECOBAHMX CTpaHa HUj€ OJip)KaHa OJ] CTpaHe 3aKOHO/IaBHE BIIACTH.
VY pujeTkuM ciydajeBuUMa, IMOjeMHe JJabopaTopHje Cy, CAaMOMHHUIIM]aTUBHO, OJp Kaje 0Oyke 3a
MamH Opoj yuecHHKa. Y Horyiefy npuMjeHe MUKPOOUOIOIIKUX KpUTEpHjyMa 3a XpaHy, OHU Cy U
JlaJbe MPHIINYHA HETIO3HAHUIIA KaJla Cy Y MTUTalky CYOjeKTH Yy MOCIOBaky XPaHOM M HHCIIEKITH]a.
Hajuemrhu wm3a3oBu cy crnenehu: jacHO pasnmyuduBame Kputepujyma 0e30jeTHOCTH XpaHe Of
KpUTEpHjyMa XHTH]JEHE TpoIieca, IJIaH y30pKoBama (y30pak KOjH C€ CacTOju O] TET jeANHUIA),
IpaHUYHE BPUjEAHOCTH, 10jaM F'OTOBE XpaHe OJJHOCHO XpaHe CIIPEMHE 3a jeJI0 U MHTepIpeTannja
pesyntata. Kaga cy y nutamy KpuTepujymu 0€30jeTHOCTH XpaHe, yTIaBHOM Ce BpIIIEe aHaJIU3€e Ha
Listeria monocytogenes (rorosa xpana) u Salmonella (MsbeBeHo Meco, npepaljeBuHe oa Meca,
CIIajIoNe], CBjeKe MECO KUBHUHE), a KaJla Cy Yy MUTamby KPUTEPUjyMH XUTH]eHE Mpolieca, To je 0poj
acpoOHUX KoJIOHH]ja (MJbeBeHO Meco), Escherichia coli (miseBeHO Meco u npepaleBune o1 Meca)
u Salmonella (tpymoBu xuBuHe). ¥ mamem oOumy Bpiie ce ananuze Ha Enterobacteriaceae
(macrepuzoBaHO MIIMJEKO M CIMYHM MPOHM3BOAM), Koaryjasa IIO3UTUBHE CTa(HIOKOKE H
Escherichia coli (cup), mox cy ananuse TpymoBa Ha Opoj aepoOHHX KoJjoHHja, Escherichia coli,
Salmonella u Campylobacter 3anemapspuBe, 0JHOCHO Ha HUBOY CTaTHCTHYKE I'PEIIKE.

KibyuHe pujeun: MUKpPOOMOJIOIIKM KPUTEPHJYMH, XpaHa, KpUTepUjyMu 0e30jeHOCTH XpaHe,
KpUTEPUjYMHU XUTHjeHe npolieca, bocHa n Xepiieropuxa.
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REVIEW OF THE APPLICATION OF MICROBIOLOGICAL CRITERIA FOR FOODS
IN BOSNIA AND HERZEGOVINA

Bojan GOLICY, Lana HADZIC?, Zoran BRKIC?, Drago N. NEDIC'3

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
2Public Institution ,,Veterinary Institute Biha¢, Biha¢, Bosnia and Herzegovina
SUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Summary

Regulation on microbiological criteria for foods in Bosnia and Herzegovina has been in force for
12 years, and it is harmonized with Commission regulation (EC) No 2073/2005. Regulations on
microbiological criteria for foods in Boshia and Herzegovina, Republic of Srpska (RS) and
Federation of Bosnia and Herzegovina (FB&H) arise from established Food Law regulations while
regulations on microbiological criteria for food of animal origin (RS and FB&H) arise from their
Veterinary laws. When this regulation was issued, interested parties such as food business
operators, laboratories and inspection bodies were not ready for the application of microbiological
criteria for foods. During that period laboratories had a very demanding role because they had to
implement 1SO standards (International Organization for Standardization) and conduct
accreditation for methods set out by the regulations, but also, they were connection between the
inspection bodies and food business operators accepting to interpret regulatory requirements which
was a great challenge to them. It was understood that laboratories knew how to interpret them, but
up to this date not a single official training was held by the legislative body. Some laboratories
held training on their own, but only for a small number of participants. Application of
microbiological criteria for foods still remains a challenge for food business operators and
inspection bodies. The most common challenges are clear distinction between food safety criteria
and process hygiene criteria, sampling plan (sample composed of five units), limit values,
understanding the concept of ready-to-eat food and interpretation of results. As for food safety
criteria, tests for Listeria monocytogenes (ready-to-eat food) and Salmonella (minced meat, meat
preparations, ice cream, fresh poultry meat) are mostly performed, but for process hygiene criteria,
tests include Aerobic colony count (minced meat), Escherichia coli (minced meat and meat
preparations) and Salmonella (poultry carcasses). On a smaller scale tests for Enterobacteriaceae
(pasteurised milk and similar products), coagulase-positive staphylococci and Escherichia coli
(cheese) are performed, while tests on carcasses for Aerobic colony count, Escherichia coli,
Salmonella and Campylobacter are negligible, at the level of statistical error respectively.

Keywords: microbiological criteria, food, food safety criteria, process hygiene criteria, Bosnia
and Herzegovina.
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ANALIZA EFEKATA REVIDIRANIH SMJERNICA ZA PROVEDBU I TUMACENJE
PRAVILNIKA O MIKROBIOLOSKIM KRITERIJIMA

Emina IDRIZOVICY, Naida RAMIC?, Belma HODZIC!

nstitut za zdravlje i sigurnost hrane, Zenica, Bosna i Hercegovina
*Korespodentni autor: Emina Idrizovié¢, emina.idrizovic@inz.ba

Sazetak

Sigurnost hrane predstavlja temelj javnog zdravlja i blagostanja populacije, a ostvarenje visokog
nivoa mikrobioloske ispravnosti zahtijeva usku saradnju proizvodaca hrane i nadleznih tijela.
Kljuéni alat u tom procesu ¢ini zakonska regulativa, a prate¢e smjernice predstavljaju nacionalni
alat, kojim se moze dodatno pomo¢i subjektima u poslovanju sa hranom i nadleznim tijelima u
procjeni mikrobioloske kvalitete hrane 1 identifikaciji potencijalnih rizika po zdravlje. Ovaj rad
analizira uticaj revidiranih smjernica (za provedbu Pravilnika o mikrobioloskim kriterijima hrane)
na praksu samokontrole subjekata u poslovanju sa hranom, kao i na kontrolne aktivnosti nadleznih
tijela. Za analizu podataka, prikupljenih u Sluzbi za mikrobiologiju hrane Instituta za zdravlje i
sigurnost hrane, primijenjene su deskriptivne i analiticke statisticke metode, obuhvatajuci
razdoblje 2023. (prije revizije smjernica) i 2024. godine (nakon njihove implementacije). Rezultati
ukazuju na znacajno smanjenje ucestalosti analiza higijenskih parametara, pri cemu su analize na
Enterobacteriaceae smanjene za 77,95%, a na acrobne mezofilne bakterije za 70,37%. Takode je
zabiljeZzen pad broja zahtjeva za analizu koagulaza pozitivnih stafilokoka, sulfitoreducirajuéih
bakterija, te kvasaca i plijesni. Broj analiza na Salmonella spp. ostao je relativno nepromijenjen,
dok je istovremeno zabiljeZen porast analiza na Listeria monocytogenes za 29,34% i broj zahtjeva
za analizama uzoraka iz radne 1 proizvodne okoline za 15,16%. Uoceni rezultati naglasavaju
potrebu za kontinuiranim pracenjem i evaluacijom efekata na mikrobioloSku sigurnost hrane, koji
proisti¢u iz izmjena nacionalnih preporuka za mikrobioloske parametre 1 njihovih referentnih
vrijednosti, kako bi se pravovremeno identifikovale postojee i potencijalno nove opasnosti
povezane sa hranom.

Kljuéne rije¢i: sigurnost hrane, zakonska regulativa, smjernice.
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ANALYSIS OF THE EFFECTS OF THE REVISED GUIDELINES OF THE
RULEBOOK ON MICROBIOLOGICAL CRITERIA

Emina IDRIZOVICY, Naida RAMICY, Belma HODZIC!

Ynstitute for Health and Food Safety, Zenica, Bosnia and Herzegovina
*Corresponding author: Emina Idrizovi¢, emina.idrizovic@inz.ba

Summary

Food safety is the foundation of public health and the well-being of the population, and achieving
a high level of microbiological safety requires close cooperation between food producers and
responsible authorities. The key tool in this process is legislation, and the accompanying guidelines
represent a tool that can further assist food business operators and authorities in assessing the
microbiological quality of food and identifying potential health risks. This paper analyzes the
impact of the revised guidelines (for the implementation of the Rulebook on Microbiological
Criteria for Food) on the self-control practices of food business operators, as well as on the control
activities of competent authorities. For the analysis of data collected in the Food Microbiology
Service of the Institute for Health and Food Safety, descriptive and analytical statistical methods
were applied, covering the period 2023 (before the revision of the guidelines) and 2024 (after their
implementation). The results indicate a significant decrease in the frequency of analyses of hygiene
parameters, with analyses for Enterobacteriaceae reduced by 77.95% and for aerobic mesophilic
bacteria by 70.37%. A decrease in the number of requests for analysis of coagulase-positive
staphylococci, sulphatic-reducing bacteria, as well as yeast and molds drop were also recorded.
The number of analyses for Salmonella spp. remained relatively unchanged, while at the same
time, an increase in analyses for Listeria monocytogenes by 29.34% and the number of requests
for analyses of samples from the working and production environment by 15.16% was recorded.
The observed results emphasize the need for continuous monitoring and evaluation of the effects
on microbiological food safety resulting from changes in national recommendations for
microbiological parameters and their reference values in order to identify existing and potential
new food-related hazards.

Keywords: food safety, legislation, guidelines.
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JOKA3UBAILE EHTEPOTOKCHHA CTA®PNJIOKOKA U T'EHA 3A IbUXOBY
CHUHTE3Y Y MATPUKCY CHUPA

Panocnasa CABUR PAJJIOBAHOBUR!", Hemama 3IPABKOBUR?, JIparo HEJIUh'3, Mapuja
MNAJUR* Cama BOIIKOBUR®

1Vuugepsurer y Beorpany, ®akynter BeTepuHapcke Meaunune, beorpan, Cpouja
’Hayunu uHCTHTYT 3a BetepuHapcTBo Cpbuje, beorpan, Cpbuja
%JaBHa ycranosa Berepunapcku uHcTHTYT Peny6nuxe Cprcke ,,Jip Baco Byrosan®, bama Jlyka, Bocha u
XepuerosuHa
“Vuusepsurer y Hosom Cany, ITossonpuspennu paxynrer, Hosu Can, Cp6uja
4 Kanuenapuja 3a BeTepuHapcTso boche u Xepuerosune, Capajeso, bocHa u Xepleropuna
*Kopecnonentuu aytop: Pamocinasa Cauhi PagoBanosuh, mimica@vet.bg.ac.rs

Caxerak

CradmIoKOKHO TPOBAKE XPAHOM je MHTOKCHKAIIMja XpaHOM KOja CaJip’Ku MPETX0THO (opMHpaHe
eHreporokcute (SE) y KoIMYMHN JOBOJBHO] J1a M3a30BE€ MHTOKCHUKAIHM]y. HKYOAIMOHN MTEepHO/
je kpatak (2-8 h) u Hajuenrhe nposiasu ca Oarum cumnToMUMa (rpo3HUIA, MyYHHUHA, ToBpaharbe,
IPYEBH y CTOMAKY ), KOjH ce 4ecTo He npujassbyjy. [Toctoje SE u tokcunu cinunu SE (SEI); SEA,
SEB, SEC 1,2,3, SED, SEE, SEG, SEH, SEI, SElJ, SEK, SEL, SEM, SEH, SEO, SEP, SEK, SER,
SES, SET, SEIU, SEIV, SEIV, SEIW, SEIX, SEIY. Eureporokcunu (SEA-SEE) cy kinacu4nu
eaTeporokcunad, SEA je Hajuenthe qokazaH y MJIeKy ¥ pOW3BOAUMA 011 MiieKa, 1ok SEB motuue
O]l M30J1aTa MopekyoM oJ roBena. CHHTE3y KIACHYHUX CHETEPOTOKCHMHA Koaupajy ¢aru (SEA),
xpomosomu (SEB u SEC) wiu renn mnazmuna (SED). [uss uctpaxkuBama je OTKpHBamkE TeHA 3a
cunte3y SE kox xoarymnasa nosutuBHuX ctaduinokoka (COPS) H3010BaHUX U3 TPAJAUIIHOHATHO
MPOM3BEJICHUX CHpPEBAa M TOKCHMHA Yy y3opuuMma cupa. 3a wu3onanujy COPS kopumihena je
cranaapaaa meroqa 1SO 6888. Ckpununr merox VIDAS SET2 (Bio Meriéux) je kopuirhen 3a
nerekujy enreporokcuHa (SEA-SEE) kon uzomara COPS. TlpucycTtBo Se reHa y J0OHjeHUM
exctpaktuma JIHK u3 wW30mara eHTEPOTOKCUTEHHMX cTaUIOKOKa JETeKTOBAHO je
KoHBeHIIMOHaTHOM MynTHIuiekc PCR (peakunmja 1aH4aHe moimMmepase) TEXHUKOM (3a TeHe Sea U
seb) omnocno Real-Time PCR (merona naH4aHe peakiuje MmojuMepase y peaJHOM BPEMEHY)
TeXHUKOM (3a reHe Sec, sed u see). Kox cBux 26 mpumownsojara KOju IMOTHYY OJf CHpPEBa
MIPOU3BEICHUX OJ CHPOBOT MM TEPMUYKHU O0pal)eHor Mileka, JoKa3aHu Cy Sea, a koJ 24 u3onarta,
mopeJt Sea rexa, gokasas je u Seb. Hu y jemnom o1 n3onara Hucy otkpuBeHu Sec, sed u see. O 26
HCIUTAaHUX y30paka chpa y Kojuma cy noka3aHe eHtreporokcurene COPS, entepoTokcuH je
JIETEKTOBAaH CaMoO y JIBa CHpa OJf CHPOBOT MJIeKa, Y KojuMa je Opoj craduiiokoka 6uo Behu ox 5
log CFU/g. TokasaHo je 1a y CHpeBHMa OJ CHPOBOT MileKa, Ko Kojux je 6poj COPs 6uo mpeko 5
log CFU/g u pH Behu ox 5,0, eHTEpOTOKCHHN MOTY OMTH MPUCYTHH Y KOJMYMHAMA JIOBOJHHUM J1a
M3a30BY MHTOKCHKAIIHU]E, IIITO MPECTaBha PU3HK 10 3/IpaBibe Jbynu. Jlerucnarupa y PenyOnumm
CpOuju mpeno3Haje OBy YHI-EHHUIY M CBH y30pIM cupa ca opojem >5 log CFU/g mopajy Outu
WCIIUTaHU HA IPUCYCTBO EHTEPOTOKCHHA.

KibyuHe peun: eHTEpOTOKCUHH, CTA(UIOKOKE, TCHH.
3axBanHuna: Pan je mompxan cpeactBuMa MHHHCTapcTBa HayKe, TEXHOJIOMIKOT pa3Boja M MHOBAlMja

Penyonuke Cpbuje (Yrosop Opoj 451-03-136/2025-03/200143 u Yrosop 6poj 451-03-137/2025-03/
200117).
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DETECTION OF STAPHYLOCOCCAL ENTEROTOXINS AND GENES FOR THEIR
SYNTHESIS IN CHEESE MATRIX

Radoslava SAVIC RADOVANOVIC!*, Nemanja ZDRAVKOVIC?, Drago NEDIC?, Marija
PAJIC?, Sasa BOSKOVIC®

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
SPublic Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
“University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
SVeterinary Office of Bosnia and Herzegovina, Sarajevo, Bosnia and Herzegovina
*Corresponding author: Radoslava Savi¢ Radovanovi¢, mimica@vet.bg.ac.rs

Summary

Staphylococcal food poisoning (SFP) is an intoxication resulting from consumption of food
containing pre-formed enterotoxins in amount enough to cause intoxiacation. The incubation
period is very short (2-8 h) and most often presents with mild symptoms (fever, nausea, vomitus,
abdominal cramps), often not reported. There are SEs and SE-like toxins (SEl); SEA, SEB,
SEC1,2,3, SED, SEE, SEG, SEH, SEI, SEIJ, SEK, SEL, SEM, SEN, SEO, SEP, SEQ, SER, SES,
SET, SEIU, SEIV, SEIW, SEIX, SelY. Five enterotoxins (SEA-SEE) are defined as classical, and
the SEA is most detected in milk and milk products, since it had been first described, while SEB
originates from bovine isolates. The synthesis of classical eneterotoxins is coded by phages (SEA),
chromosomes (SEB and SEC), or plasmid genes (SED). The aim of research was to detect the
genes for synthesis of SE in coagulase positive staphylococci (COPSs) isolated from tarditionally
produced cheeses and toxins in cheese samples. Isolation of COPs, the standard ISO 6888 method
was applied. Screening method VIDAS SET2 (Bio Meriéux), was used to detect classical
enterotoxins (SEA-SEE) in isolates of COPs. The presence of se genes in the obtained extracts of
DNA from enterotoxigenic staphylococci was detected by conventional multiplex PCR
(polymerase chain reaction) technique (for genes sea and seb) i.e the Real-Time PCR technique
(for genes sec, sed and see). In all 26 primo-isolates originating from cheeses produced from raw
or termally processed milk the sea was detected, and in 24 isolates, in addition to the sea gene, the
seb was also detected. In none of the isolates were detected the sec, sed and see. Out of 26 tested
cheese samples positive for enterotoxigenic COPs, enterotoxin was detected only in 2 raw milk
cheeses in which the number of staphylococci was more than 5 log CFU/g. We confirmed that in
raw milk cheeses in which with number of COPs exeedes 5 log CFU/g and the pH value is higher
than 5.0, enterotoxins may be present in amounts sufficient to cause intoxication, thus representing
a risk to human health. The legislative in the Republic of Serbia recognizes this fact and all cheese
samples with numbre >5 log CFU/g must be examined for presence of enterotoxins.

Keywords: enterotoxins, staphylococci, genes.
Acknowledments: This work is supported by the Ministry of Science, Technological Development, and

Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143 and Contract No. 451-03-
137/2025-03/ 200117).
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PETOGODISNJA ANALIZA SEZONSKIH MIKROBIOLOSKIH TRENDOVA POJAVE
ESCHERICHIA COLI U MLJEVENOM MESU I MESNIM PRERADEVINAMA NA
PODRUCJU FEDERACIJE BOSNE I HERCEGOVINE

Lejla KEBO'*, Borka MIKULIC?, Luka LAURA!

1Javna ustanova ,,Veterinarski zavod HNZ/K“, Mostar, Bosna i Hercegovina
*Korespodentni autor: Lejla Kebo, lejlakebo2@gmail.com

SaZetak

Escherichia coli (E. coli) je ¢est indikator fekalne kontaminacije u hrani zivotinjskog porijekla i
moze predstavljati ozbiljan javnozdravstveni rizik. Posebnu zabrinutost izaziva prisustvo ove
bakterije u mljevenom mesu i mesnim preradevinama, koji se ¢esto konzumiraju bez dovoljne
termiCke obrade. Cilj ovog istrazivanja bio je analizirati ucestalost izolacije E. coli u uzorcima
mljevenog mesa i mesnih preradevina tokom razdoblja od 2020. do 2024. godine, te utvrditi
moguce sezonske varijacije. Uzorci su preuzeti iz maloprodajnih objekata, kao $to su trgovine,
mesnice i objekti brze prehrane na podrucju Federacije Bosne i Hercegovine (FBiH). Analizirano
je ukupno 878 uzoraka, ukljucujuc¢i 391 uzorak mljevenog mesa i 487 uzoraka mesnih preradevina
(¢evapi, pljeskavice i hamburgeri). 1zolacija E. coli provedena je u skladu s normom BAS EN ISO
16649-2:2008, a interpretacija rezultata je izvrSena prema vazecem Pravilniku o mikrobioloskim
kriterijima za hranu (Sluzbeni glasnik Bosne i Hercegovine 11/13, 79/16 1 64/18). Poveéan broj E.
coli iznad propisanih granica prema vaze¢em pravilniku zabiljeZen je u 111 (12,64%) uzoraka: 52
(13,30%) uzorka mljevenog mesa i 59 (12,11%) uzoraka mesnih preradevina. Veci broj pozitivnih
nalaza zabiljezen je tokom toplijeg dijela godine, §to ukazuje na uticaj sezonskih faktora poput
neadekvatnog skladiStenja 1 rukovanja pri poviSenim temperaturama. Analizirani podaci ukazuju
na progresivan porast udjela pozitivnih uzoraka pocevsi od maja, s kulminacijom u augustu, s
potvrdenom statisti¢ki znacajnom razlikom izmedu toplijeg dijela godine (maj-septembar) i
ostatka analiziranog razdoblja (p = 0,0003). Dobiveni rezultati naglaSavaju potrebu za strozim
higijenskim mjerama i nadzorom uslova Cuvanja ovih proizvoda. Kontinuirana mikrobioloska
kontrola, naroc€ito u fazama proizvodnje i distribucije, ostaje klju¢na za o€uvanje sigurnosti hrane.

Kljuéne rijeci: Escherichia coli, mljeveno meso, mesne preradevine, mikrobioloska analiza,
sezonalnost.
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FIVE-YEAR ANALYSIS OF SEASONAL MICROBIOLOGICAL TRENDS IN THE
OCCURRENCE OF ESCHERICHIA COLI IN MINCED MEAT AND MEAT
PRODUCTS IN THE FEDERATION OF BOSNIA AND HERZEGOVINA REGION

Lejla KEBO'*, Borka MIKULIC?, Luka LAURA!

Public Institution ,,Veterinary Institute of the Herzegovina-Neretva Canton‘, Mostar, Bosnia and Herzegovina
*Corresponding author: Lejla Kebo, lejlakebo2@gmail.com

Summary

Escherichia coli (E. coli) is a common indicator of fecal contamination in food of animal origin
and may pose a serious public health risk. Particular concern is raised by its presence in minced
meat and meat products, which are often consumed without adequate heat processing. The aim of
this study was to analyze the frequency of E. coli isolation in samples of minced meat and meat
products collected between 2020 and 2024, and to determine potential seasonal variations.
Samples were obtained from retail stores, including grocery stores, butcher shops, and fast-food
establishments across the Federation of Bosnia and Herzegovina (FB&H). A total of 878 samples
were analyzed, comprising 391 minced meat samples and 487 samples of meat products (kebabs,
meat patties, and hamburgers). E. coli was isolated following the BAS EN 1SO 16649-2:2008
standard, and the results were interpreted in accordance with the current Regulation on
Microbiological Criteria for Food (Official Gazette of Bosnia and Herzegovina No. 11/13, 79/16,
and 64/18). Increased numbers of E. coli above the prescribed limits according to the current
regulations were recorded in 111 (12,64%) samples: 52 (13,30%) samples of minced meat and 59
(12,11%) samples of meat products. A higher number of positive findings were recorded during
the warmer months, suggesting the influence of seasonal factors such as inadequate storage and
handling at elevated temperatures. The data indicate a progressive increase in the proportion of
positive samples starting in May and peaking in August, with a statistically significant difference
confirmed between the warmer part of the year (May-September) and the remaining period (p=
0.0003). These findings highlight the need for stricter hygiene measures and improved control of
storage conditions for these products. Continuous microbiological monitoring, particularly during
production and distribution stages, remains essential for ensuring food safety.

Keywords: Escherichia coli, minced meat, meat products, microbiological analysis, seasonality.
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Vil-1

YJOI'A PAHI'MPAIBA U ITIPUOPUTUBALINIE 3A YCIIJEIHIHO CY3BUJAIBE
300HO3HHUX BOJIECTH Y KOHIENTY ,JEAHO 3/IPAB/BE*

Nparo HEAWR'**, Ousep CTEBAHOBUR?, Bojan TOJINHZ, Tamam IETPOBUR®, Panko
IIKPBUR?, Huxaxg ®EJ3UR®, Kemko HIBETHUR®

'Vuupepsurer y Beorpany, ®akynter BeTepuHapcke Meauune, beorpaa, Cpbuja
2JaBna ycranosa Berepunapcku uaCTHTYT Peny6nuke Cpricke ,,JIp Baco Byrozan®, Bama Jlyka, bocHa u
XepuerosuHa
SHayunu uHCTHTYT 32 BeTepuHapcTso ,,Hosu Can‘, Hosu Can, Cpbuja
4Vnusepsuter y Bamoj JIynu, Memuuuncku dakynrer, bocha u Xepuerosuna
SVuugepsurer y CapajeBy, Betepunapcku Qakyarer, Capajeso, BocHa 1 Xepuerosuna
®Xpearcka akajieMuja 3HaHOCTH ¥ YMjETHOCTH, 3arpe6, XpBparcka
*Kopecnonentnu aytop: Jparo Heauh, drago.nedic@gmail.com

Caxkerak

300H03¢ MPE/ICTaBIbajy OOJIECTH KOje MOTY Ja ce IPEHECy ca KHBOTHHa Ha JbYJE U Ka0 TaKBE
MMajy BEIIMKH 3HA4aj 32 jJaBHO 3]IpaBJbe, CTOYAPCTBO M eKOHOMH]Y. EdukacHo cy30ujame oBHX
0ojecTu 3aXTHjeBa CUCTEMAaTCKH MPUCTYN y pacyhuBamy KojuM OosiectuMa Tpeda MPUOPUTETHO
NPUCTYNUTH. PaHTHpame 300HO3a 3aCHHMBA C€ HAa BHIIE KPUTEPHjyMa KOjH YKIbYUyjy, u3melhy
OCTAJIOT, MHITUJICHITY M CTOIYy 000JbeBarbha U CMPTHOCTH Y JbYJICKO] IMOIYJIAIUj1, TIOTCHIIMjal 32
eMHUJIEMH]CKO WJIM TaHJIEMH]CKO IIHPEhe, TeXKHHY KIMHHYKE CIIHMKE, TOCTYIMHOCT e(hHUKacHUX
MPEBEHTUBHUX W TEPANCYyTCKUX Mjepa, Kao M eKOHOMCKe mnocnenuie. [Ipumjepu Hajuenihe
KaTeropyMcaHWX OINACHUX 300HO3HHX OoylecT cy Opymenos3a, aHTpakc, TyOepKyJio3a,
cCaJIMOHeI03a, KaMIuiobakTepuosa, aBujapHa unpayenna, COVID-19, tpuxunenosza u apyre.
MopepHu NpUCTYIN paHTHpamba U MPUOPUTH3ALK]E O0IECTH OAPa3yMHjeBajy yIoTpeOy jeHe O
meroma kao mro cy MCDA (multiple-criteria decision analysis), Delphi u Cost benefit. ¥
yCJIOBHMa OTpaHUYEHOT OylieTa, MPUOPUTETHO CE CIIpevaBa MHUPEHe 00JIECTH KOja UMa BHUCOKY
crony obosbeBamkba W CMpTHOCTU. MHTerpamuja momaraka o 300HO3aMa U capaama usMmehy
BETEPUHAPCKUX CIYXKOW, jaBHO3/IPABCTBEHNX MHCTUTYIIMja U HAYYHO-HCTPAKUBAYKUX LIEHTApa,
KJbY4YHa je 3a yCIHjelIHy UMIUIEMEHTAIN]y CUCTeMa paHTupama U npuoputuzanuje. Ocum Tora,
BaYKHO j€ YKJbYUUTH U TOJUTHUKY JaBHOT 3/IpaBjba, KOja y3uMa y 003Up U IpYLITBEHE acleKTe, Kao
ITO Cy 00pa3oBame CTAHOBHHUIITBA U IMOAN3AHE CBUJECTH O 300HO3HUM Oosiectma. Pa3Boj u
oJpKaBame (PYHKIIMOHATHUX MEXaHW3ama 3a MPUOPUTH3ANN]Y 300HO03a TPEACTaBba 3aXTjeB 3a
MIOCTU3akE OJIP)KMBE KOHTpOJIE U MpeBeHIMje oBux Oonectu. OBaj mpuctyn omoryhaBa aa ce
CMambH PU3UK OJ1 €MUAEeMHU]ja, M000JbIIA 3APABIbE JbYIU U KUBOTUHA, a PUHAHCH]CKU TYOUIH Y
CEKTOpPY CTOYapCTBa CBely Ha MUHUMYM. CHCTEMaTCKO paHTUpamke M IPUOPUTH3AIIN]ja 300HO3HUX
0O0JIECTH j€ HEOIIXOIHO 3a PAIMOHAIHO YIIPaBJhakhe PECYpCUMa U YHaIpeheme Mjepa MpeBeHITH]e
U KoHTposie. Hay4HO 3aCHOBaHM M MYJTHIUMEH3HOHAIHU NMPHUCTYNH, KOjH YKIJbYUY]y MpOILjeHy
pHU3HKa, ETTHUIEMUOJIOIIKE TI0/IaTKe U Mel)yCeKTOPCKY capajiiby, PEeICcTaBihajy TeMesb 3a epruKacHO
cy30ujame U CMambemhe YTHIIaja 300H03a Ha JIPYLITBO.

KibyuHe pujeun: 300H03€, jeZIHO 37paBJbe, paHTHPaAbe, TPUOPUTH3AIIN]A.
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THE ROLE OF RANKING AND PRIORITIZATION FOR SUCCESSFUL CONTROL
OF ZOONOSES IN THE ,,ONE HEALTH*“ CONCEPT

Drago NEDIC?*, Oliver STEVANOVIC?, Bojan GOLIC?, Tama§ PETROVIC?, Ranko SKRBIC?,
Nihad FEJZIC®, Zeljko CVETNIC®

tUniversity 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
3Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
“University of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and Herzegovina
SUniversity of Sarajevo, Faculty of Veterinary Medicine, Sarajevo, Bosnia and Herzegovina
bCroatian Academy of Sciences and Arts, Zagreb, Croatia
*Corresponding author: Drago Nedi¢, drago.nedic@gmail.com

Summary

Zoonoses are diseases that can be transmitted from animals to humans and, as such, have a
significant impact on public health, animal husbandry, and the economy. Effective control of these
diseases requires a systematic approach to determine which diseases should be prioritized.The
ranking of zoonoses is based on multiple criteria, including, among others, the incidence and
morbidity and mortality rates in the human population, the potential for epidemic or pandemic
spread, the severity of clinical manifestations, the availability of effective preventive and
therapeutic measures, and the economic consequences. Examples of the most commonly
categorized high-risk zoonotic diseases include brucellosis, anthrax, tuberculosis, salmonellosis,
campylobacteriosis, avian influenza, COVID-19, trichinosis, and others. Modern approaches to
the ranking and prioritization of diseases involve the use of methods such as MCDA (multiple-
criteria decision analysis), Delphi, and cost-benefit analysis. Under conditions of limited budgets,
priority is given to preventing the spread of diseases with high morbidity and mortality rates. The
integration of zoonotic data and collaboration between veterinary services, public health
institutions, and scientific research centers are key to the successful implementation of ranking
and prioritization systems. Furthermore, it is important to include public health policies that also
consider social aspects, such as educating the population and raising awareness about zoonotic
diseases.The development and maintenance of functional mechanisms for prioritizing zoonoses
are essential for achieving sustainable control and prevention of these diseases. This approach
allows for a reduction in the risk of epidemics, improvements in human and animal health, and
minimization of financial losses in the livestock sector. Systematic ranking and prioritization of
zoonotic diseases are necessary for rational resource management and enhancement of prevention
and control measures. Scientifically grounded and multidimensional approaches that involve risk
assessment, epidemiological data, and intersectoral cooperation provide a foundation for
effectively combating and reducing the impact of zoonoses on society.

Keywords: zoonoses, one health, ranking, prioritization.
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3HAYAJ UMIIVIEMEHTAIINJE ITPOI'PAMA 3A YIIPAB/BAILE
AHTUBUOTUINMA HA ®PAPMAMA CBHUIbA

3opana KOBAYEBUR'Y", JIparana TOMAHWR? Usan CTAHUURY, Usan TAJIMR?

Vuugepsurer y Hosom Cany, ITossonpuspeanu ¢pakynrer, Hosu Can, Cpouja
2yVuupepsurer y Hosom Cany, Hayunu uHCTUTYT 32 npexpambene Texsonoruje, Hosu Can, Cpouja
*Kopecnomentau aytop: 3opana Kosauesuh, zorana.kovacevic@polj.edu.rs

Caxerak

Hepanmonanna npuMeHa aHTHOMOTHKA MOKE OMTH jelaH O]l pasjiora 3a pa3BOj aHTUMHKPOOHE
pesucrennmje (AMP), rmobamHor 3apaBcTBeHOr npobiema, koju 6u mo 2050. roguHe MOrao
noBecTH 10 10 MHJTMOHA CMPTHHX CITy4ajeBa JbyIU TOUIIbBE. Y BeTepuHapcKoj Meauinan AMP
MpEeJCTaBba PU3MK HE CaMO IO 3JpaBJbe KUBOTHHA, Beh M 31IpaBibe Jbynu U 0Oe30emaHoCT
MIPOU3BO/Ia )KMUBOTHELCKOT TIOPEKIIa. JeaHa ol HajeuKacHUjUX cTpaTteruja y koHtpoinu AMP je
NpUMEHa mporpama 3a yIpaslbamkbe aHTHOMOTHIMMA (eHr. antimicrobial stewardship), kpo3
MpUMEHY MPHHIUIA PAllMOHAIIHE Tepaluje: MpaBH JIeK, y MpaBoj J03M U y mpaBo Bpeme. OBaj
TEPMHUH C€ CBE BHILIE KOPHUCTHU Jja O CE ONMUCAIM BUIIECTPYKH MPUCTYIH MOTPEOHH 32 OUyBambe
eduKacHOCTH aHTUOMOTHMKA U cMameme mnojase AMP. KouumenT ce jomr yBek pasBuja, anu
yKJbyUyje CeT MPHHIIMIA O3HATUX Kao 5P, koju 00yxBartajy: oaroBopHoct (eHr. responsibility),
cMamembe (eHr. reduction), 3ameny (enr. replacement), no6ossinare (enr. refinement) u npersien
(enr. review). Ilnan 3a ynpaBsbamke aHTUOMOTHIIMMA Ha (apMama CBHIbA TEMEJbH CE Ha jaCHO
neduHUCaHUM IHJbeBUMa U ($azHoj uMiuieMeHTaurju. OH Mopa OUTH IpaKTH4YaH, mpuiarohex
cnenupuyHOCTHMA (hapMe M ycarjiamieH ca 3aKOHCKHUM TNponuchMa. HberoBW ommTH IHUIJEEBU
o0yxBaTajy: 1. cMambeme YKYIHE W MPEBEHTHBHE YIOTpeOe aHTUOMOTHKA, Ca IPUOPUTETOM Ha
yrnotpebe nekoBa Hmwker panra npema AMEG kmacudukamuju Ad hoc excrieprcke rpyme 3a
CaBeTOBamEe O YNOTpPeOM AaHTUMHKPOOHUX cpeiacTaBa EBporicke areHuuje 3a JieKOBE (€HT.
Antimicrobial Advice Ad Hoc Expert Group of European Medicine Agency); 2. jauame
MIPEBEHTUBHHUX Mepa Kao IITO Cy BaKIMHaIMja, OMOCUTYPHOCHE Mepe U UCXpaHa; 3. yHanpeheme
31[paBJba U JOOPOOUTH CBHIbA KPO3 ONITHMAIIHE YCIOBE ApKama U 4. KOHTUHYHpaHa eayKalija u
oOyka 3anocienux. [loctaBbajyhu jacHe cMepHHULE U cTpaTeruje, OBU MpOrpamMu NpeacTaBbajy
TeMeJb OJPXKMBE CBHIbAPCKE MPOM3BOIIC M 3HAYAjaH JIOTNPHUHOC OYYBaWy jaBHOT 3/paBiba C
0031poM Ha cBe Behu r106aIHU MPUTUCAK U CMambEebe YIoTpeOe aHTUOMOTHKA Y CTOYapCTRY.

Kiby4He peun: aHTUMUKpPOOHA pe3UCTEHIIN]a, YIIPaBJbakhe aHTUONOTULIMA, (papMe CBUbA.

3axBannuna: OBaj paja NoApKaH je cpelicTBIMa MUHICTapCTBa HAyKe, TEXHOJIOIIKOT pa3Boja M HHOBAIHja
Peny6iinke Cp6wuje (Yrosop 6poj 451-03-137/2025-03/200117).
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THE IMPORTANCE OF IMPLEMENTING ANTIMICROBIAL STEWARDSHIP
PROGRAMS ON PIG FARMS

Zorana KOVACEVICY", Dragana TOMANIC?, Ivan STANCIC?, Ivan GALIC!

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2University of Novi Sad, Institute of Food Technology, Serbia
*Corresponding author: Zorana Kovacevié, zorana.kovacevic@polj.edu.rs

Summary

Irrational use of antibiotics can be one of the reasons for the development of antimicrobial
resistance (AMR), a global health issue that could lead to 10 million human deaths annually by
2050. In veterinary medicine, pathogen resistance poses a risk not only to animal health but also
to human health and the safety of products of animal origin. One of the most effective strategies
for AMR control is the implementation of antimicrobial stewardship programs, grounded in the
principles of rational therapy -administering the right drug, at the right dose, at the right time. This
term is increasingly employed to describe the multifaceted approaches necessary for preserving
antibiotic efficacy and mitigating the development of AMR. Although the concept of antimicrobial
stewardship continues to evolve, it encompasses a set of principles commonly referred to as the
5R: Responsibility, Reduction, Replacement, Refinement, and Review. The antimicrobial
stewardship plan on pig farms is based on clearly defined objectives and a phased implementation
process. It must be practical, tailored to the specific characteristics of the farm, and aligned with
relevant legal regulations. Its general objectives include: 1. to reduce overall and preventive
antibiotic use, prioritizing the use of lower-category drugs in accordance with the AMEG
classification (Antimicrobial Advice Ad Hoc Expert Group of the European Medicines Agency);
2. to strengthen preventive measures, including vaccination, biosecurity practices, and optimized
nutrition; 3. to improve pig health and welfare through optimal housing conditions; and 4. to ensure
continuous education and training of personnel. By establishing clear guidelines and strategies,
these programs lay the foundation for sustainable pig production and significantly contribute to
the preservation of public health, in light of the increasing global pressure to reduce antibiotic use
in livestock production.

Keywords: antimicrobial resistance, antimicrobial stewardship, pig farms.

Acknowledgements: This work was supported by the Ministry of Science, Technological Development,
and Innovation of the Republic of Serbia (Contract No. 451-03-137/2025-03/200117).
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AHTUMUKPOBHA PE3UCTEHIIUJA U30JIATA UTHAUKATOPCKE
KOMEHCAJIHE ESCHERICHIA COLI U3 TOBA CBUIbA TOKOM 2019-2024.
I'OAUHE Y CJEBEPHOJ MAKEJOHHNJN

Maprun JOIHIECKHU*, OnmuBep MUJIAHOB?, I'pera HUKOJIOBCKA®, Mapuna
BEJIMUKOBCKA!

1Arenumja 3a xpany u BeTepunapcTio Peny6nuke Cjesepne Makenonuje, Ckorbe, CjeBepHa MakeioHHja
*Kopecnonentan ayrop: Maptus Jomrecku, mjosheski@fva.gov.mk

Caxerak

lNopumsmy miax 3a npaheme aHTUMUKPOOHE PE3UCTEHIIM]E MIPBH YT j€ CIIPOBEACH y PeryOmuim
CjeBepna Makenonuja oxn 2018. rogune ctynmamem Ha cHary [Iporpama 3a aHTHMHUKpPOOHY
pesucteHyjy 3a nepuoa 2017-2021. V oksupy [Iporpama 3a aHTUMHUKPOOHY PE3UCTEHIH]Y 3a
nepuoy 2022-2026. ronuHa, mpeaBUheHO je y3MMame y30paka cajpikaja IeKyMmMa Y3eTHX Tpu
KJIamy OJ1 TOBHHUX CBHIbA 3a MHIMKATOPCKYy KomeHcanny Escherichia coli. ITporpam je ycknahen
ca ogpendoama Ommyke Komucuje (EBponicka yauja) 2020/1729 o npahemy u u3BjemTaBamy O
aHTUMUKPOOHO] PE3UCTEHIM]H KOl 300HOTCKMX U KOMeHcanHux Oaktepuja u Oanyke Komucuje
(EBporicka ynuja) 2023/1017 y Be3u ca mpahemeM MeTHLIMIMH-pe3rcTeHTHOT Staphylococcus
aureus (MRSA) kox ToBHX CBUIbA. YKymaH Opoj mpeasuleHux y3opaka 0o je 245 y3opaka
caJipikaja eKyMa y3eTUX IPH KJIamky 0J1 TOBUX CBUIbA 32 MHIUKATOPCKY KoMeHcanny Escherichia
coli, ox kojux je y3er 231 y3opak (94,29%). YkynHo je nodujero 220 uzonara. Kopuuihene cy
metoze npema 1ISO (MelyyHapoana opranusanmja 3a cranaapausanujy) 1 EURL AR/DTU DK
(Pedepentna naboparopuja EBporicke yHuje — AHTUMUKpOOHA pe3ucTeHnuja/Hannonannu
uHCTUTYT 3a Xpany DTU, Jlancka). AHTHMHKpPOOHa pE3UCTEHIIMja j€ OTKpPWBEHA Ha
cyndametokcazon (89 uzonara on 220 uzonata T1j. 40,45%), Terpanukiaul (83 uzonata ox 220
uzonara 1j. 37,73%), amnuunnus (63 uzonata ox 220 uzonara 1j. 28,64%) u nunpodaokcaux
(33 mzomara ox 220 uzonata Tj. 15%). AHTUMHKpPOOHA OCETJHBMBOCT j€ OTKpHUBEHA KOJI CBHUX
M30JIaTa Ha aMHUKAIWH, KOJMCTHH, MEPOTICHEM U TUTECIIUKIIMH.

Kibyune pujeun: mnaumkatopcka Oaxtepuja, Escherichia coli, ToBHe cBumbe, aHTUMHKpPOOHA
PE3UCTEHIIHja.
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ANTIMICROBIAL RESISTANCE IN INDICATOR COMMENSAL ESCHERICHIA
COLI ISOLATES FROM FATTENING PIGS DURRING 2019-2024 IN NORTH
MACEDONIA

Martin JOSHESKI**, Oliver MILANOV?, Greta NIKOLOVSKA!, Marina VELICHKOVSKA!

'Food and Veterinary Agency of the Republic of North Macedonia, Skopje, North Macedonia
*Corresponding author: Martin Josheski, mjosheski@fva.gov.mk

Summary

The annual plan for monitoring of antimicrobial resistance has been implemented for the first time
in the Republic of North Macedonia since 2018 with the entry into force of the Program for
antimicrobial resistance for the period 2017-2021. In the framework of the Program for
antimicrobial resistance for the period 2022-2026, samples of caecal content taken at slaughter
from fattening pigs for indicator commensal Escherichia coli were predicted to be taken. The
Program was complied with the provisions of Commission Implementing Decision (European
Union) 2020/1729 on monitoring and reporting of antimicrobial resistance in zoonotic and
commensal bacteria and Commission Implementing Decision (European Union) 2023/1017 as
regards the monitoring of methicillin-resistant Staphylococcus aureus (MRSA) in fattening pigs.
Total number of predicted samples was 245 samples of caecal content taken at slaughter from
fattening pigs for indicator commensal Escherichia coli, from which 231 of samples were taken
(94,29%). A total number of 220 isolates were obtained. Methods according to 1ISO (International
Organization for Standardization) and EURL AR/DTU DK (European Union Reference
Laboratory — Antimicrobial Resistance/DTU National Food Institute, Denmark) were used.
Antimicrobial resistance was detected Sulfamethoxazole (89 isolates out of 220 isolates i.e.
40,45%), Tetracycline (83 isolates out of 220 isolates i.e. 37,73%), Ampicillin (63 isolates out of
220 isolates i.e. 28,64%) and Ciprofloxacin (33 isolates out of 220 isolates i.e. 15%). Antimicrobial
sensitivity was detected in all isolates to Amikacin, Colistin, Meropenem and Tigecycline.

Keywords: indicator commensal, Escherichia coli, fattening pigs, antimicrobial resistance.
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MOLEKULARNA DETEKCIJA BAKTERIJSKIH ZOONOTSKIH PATOGENA U
TKIVIMA TONZILA DJECE | KUCNIH LJUBIMACA

Ljiljana BOZICY, Dragan KASAGIC?, Ivona SUBIC? Srdan GLIGORIC?, Bojan GOLIC?

tUniverzitet u Banjoj Luci, Medicinski fakultet, Banja Luka, Bosna i Hercegovina
2Javna ustanova Veterinarski Institut Republike Srpske ,,Dr Vaso Butozan®, Banja Luka, Bosna i Hercegovina
*Korespodentni autor: Ljiljana Bozi¢, ljiljana.bozic@med.unibl.org

Sazetak

Zoonotske infekcije predstavljaju javno-zdravstveni problem Sirom svijeta u smislu mortaliteta i
morbiditeta, a interes za ove bolesti je neadekvatan. Uzrocnici zoonotskih infekcija mogu biti
bakterije, virusi, paraziti i gljive. Bakterijske i virusne zoonoze se najce$¢e prenose ugrizom,
ogrebotinom ili slinom. Rizik od infekcije nakon ugriza procjenjuje se na 5 do 15%. Infekcije koje
se javljaju nakon ugriza su uglavnom mjesovite infekcije, te dominiraju vrste Staphylococcus spp.,
Streptococcus spp., Corynebacterium spp., Pasteurella multocida (izolovana u 50-75% zdravih
macaka), Capnocytophaga canimorsus i anaerobne bakterije. Cilj ovog istrazivanja je bila
komparativna analiza prisustva bakterijskih uzro¢nika zoonotskih infekcija u tkivima tonzila djece
1 ku¢nih ljubimaca (psi i macke). Analizirano je 30 svjezih tkiva tonzila (do 25 mg tkiva)
odstranjenih kod djece sa hroni¢nim upalom krajnika, lijeCenih na Univerzitetsko-klinickom
centru Republike Srpske i sedam uzoraka svjezih tkiva tonzila (do 25 mg tkiva) kuénih ljubimaca
(Sest uzoraka pasa 1 jedan wuzorak macke) dostavljenih na obdukciju. Bakterijska
dezoksiribonukleinska kiselina (DNK) je izolovana upotrebom IndiSpin Pathogen Kit prema
uputstvu proizvodaca. Klasi¢nom reakcijom lancane polimeraze (PCR) metodom su umnozavani
upotrebom EntiLink™ PCR MasterMix (Denver, USA) geni bakterija Staphylococcus intermedius
(nuc), S. equi subsp. zooepidemicus (sodA), Pasteurella sp. (KMT-1) i Staphylococcus aureus
(nuc), nakon ¢ega su umnozeni PCR produkti vizuelizovani na 2% agaroznom gelu. U jednom
animalnom uzorku detektovana je Pasteurella sp., te nije uo¢ena znacajna razlika u detekciji ove
bakterije izmedu humanih i animalnih uzoraka (p=0,19). Prisustvo nuc gena Staphylococcus
aureus nije utvrdeno u humanim i animalnim izolatima. Nuc gen Staphylococcus intermedius je
detektovan i u humanim i u animalnim tkivima, ali znac¢ajno ¢e$¢e u animalnim tkivima (p=0,006).
S. equi subsp. zooepidemicus je bio zna¢ajno ucestaliji kod animalnih uzoraka u odnosu na humane
izolate (p=0,03). Ovo istrazivanje je pokazalo ucestalost prisustva bakterijskih zoonotskih
patogena u humanim i animalnim tkivima tonzila.

Kljucéne rijeci: zoonoze, PCR, kuéni ljubimci, infekcija.
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MOLECULAR DETECTION OF BACTERIAL ZOONOTIC PATHOGENS IN THE
TONSIL TISSUES OF CHILDREN AND PETS

Ljiljana BOZIC", Dragan KASAGIC?, Ivona SUBIC? Srdan GLIGORIC? Bojan GOLIC?

tUniversity of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and Herzegovina
2Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Ljiljana Bozi¢, ljiljana.bozic@med.unibl.org

Summary

Zoonoses is a great public health concern and a direct human health hazard that may even lead to
death, and interest in these diseases is inadequate. Zoonotic infections are caused by bacteria,
viruses, parasites and fungi. Bacterial and viral pathogens can be transmitted to humans by bites,
scratch or saliva. The risk of infection after a bite is estimated at 5 to 15%. The most common
organisms isolated from pets bite wounds includes Staphylococcus spp., Streptococcus spp.,
Corynebacterium spp., Pasteurella multocida (isolated in 50-75% of healthy cats),
Capnocytophaga canimorsus and anaerobic bacteria. The aim of this study was a comparative
analysis of the presence of bacteria causing zoonotic infections in the tonsil tissues of children and
pets (dogs and cats). A 30 fresh tonsil tissues (up to 25 mg of tissues) were collected after
tonsillectomy/adenoidectomy in children with chronic tonsillitis treated at the University Clinical
Center of the Republic of Srpska and seven samples of fresh tonsil tissues (up to 25 mg of tissues)
from pets (six dog samples and one cat sample) that arrived for autopsy were analyzed. Bacterial
deoxyribonucleic acid (DNA) was isolated using the IndiSpin Pathogen Kit according to the
manufacturer's instructions. The genes of the Staphylococcus intermedius (huc), S. equi subsp.
zooepidemicus (sodA), Pasteurella sp. (KMT-1) and Staphylococcus aureus (nuc) were amplified
by classical polymerase chain reaction (PCR) method using EntiLink™ PCR MasterMix (Denver,
USA). PCR products were visualized on a 2% agarose gel. No significant difference was observed
in the detection of Pasteruella sp. between human and animal samples (p=0.19). The nuc gene of
Staphylococcus aureus was not detected in human and animal isolates. The Staphylococcus
intermedius was detected in both human and animal tissues, but significantly more frequently in
animal tissues (p=0.006). S. equi subsp. zooepidemicus was significantly more frequent in animal
samples compared to the human isolate (p=0.03). This study showed the frequency of bacterial
zoonotic pathogens in human and animal tonsil tissues.

Keywords: zoonoses, PCR, pets, infection.
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OSJETLJIVOST NA DEZINFICIJENSE PLANKTONSKIH | BIOFILM-
PRODUKUJUCIH SOJEVA SALMONELLA SPP. IZOLOVANIH 1Z HRANE
ANIMALNOG PORIJEKLA

Aleksandra SMITRANY, Ljiljana BOZIC', Dragan KNEZEVIC? Drago NEDIC? Bojan GOLIC?

tUniverzitet u Banjoj Luci, Medicinski fakultet, Banja Luka, Bosna i Hercegovina
2Javna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan*, Banja Luka, Bosna i Hercegovina
*Korespodentni autor: Aleksandra Smitran, aleksandra.smitran@med.unibl.org

Sazetak

Salmonele su zoonozne bakterije od velikog znac¢aja u okviru koncepta "Jedno zdravlje", jer mogu
kolonizovati i inficirati ljude, Zivotinje i biljke. Prezivljavanje u duzem vremenskom periodu im
moze omoguciti okupljanje u zajednice koji se zovu biofilmovi. Cilj ovog rada je bio da se uporedi
osjetljivost na dezinficijense (vodonik peroksid (H202), benzalkonijum hlorid (BAH) i natrijum
hipohlorit (NaOCI)), bakterija iz roda Salmonella izolovanih iz hrane animalnog porijekla, kad se
nalaze u vidu pojedinac¢nih planktonskih oblika i kad se nalaze u formi biofilma. U radu je
koriSteno 70 izolata salmonela detektovanih u hrani animalnog porijekla, koje su kao planktonski
sojevi tretirane dezinficijensima (0,5% NaOCI i BAH, 3% H20z) u okviru bujon mikrodilucione
metode tokom 24 sata na temperaturi od 25°C i 37°C. Biofilm produkuju¢i izolati su tretirani istom
koncentracijom dezinficijenasa nakon produkcije biofilma, tokom no¢i, na 25°C i1 37°C u
mikrotitarskim plo¢ama u trajanju od 5 minuta. Na planktonske sojeve na obe temperature
dezinficijensi su pokazali u¢inak u sljede¢em rasporedu: H>O2 > NaOCI| > BAH. Kad je u pitanju
tretman biofilma, NaOCI je bila najefikasniji, dok su H>O. i BAH pokazali podjednako dejstvo na
obe temperature. lako se kvaternarni amonijumovi preparati najceSce koriste za ciSenje i
dezinfekciju povrsina, ipak, su pokazali najslabije dejstvo na planktonske sojeve salmonela, kao 1
na biofilmove.

Kljuéne rijeci: salmonele, planktonski, biofilm, dezinficijensi.
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SENSITIVITY TO DISINFECTANTS OF PLANKTONIC AND BIOFILM-PRODUCING
STRAINS SALMONELLA SPP. ISOLATED FROM FOODS OF ANIMAL ORIGIN

Aleksandra SMITRANY, Ljiljana BOZIC', Dragan KNEZEVIC?, Drago NEDIC?, Bojan GOLIC?

tUniversity of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and Herzegovina
ZPublic Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Aleksandra Smitran, aleksandra.smitran@med.unibl.org

Summary

Salmonella spp. are very important zoonotic bacteria within the "One Health" concept because
they can colonize and infect humans, animals, and plants. Bacterial communities called biofilms
enable salmonella to survive for long periods in the harsh environment. The aim of this work was
to compare the sensitivity to disinfectants (hydrogen peroxide (H202), benzalkonium chloride
(BAC), and sodium hypochlorite (NaOCIl)) of planktonic forms and biofilm producers among
bacteria belonging to the genus Salmonella, which are isolated from foods of animal origin. We
have tested 70 salmonella strains detected in animal-originated food, which were treated with
disinfectants (0.5% NaOCI and BAC, 3% H202). We used the broth microdilution method to test
the sensitivity of planktonic strains after 24 hours of incubation at 25°C and 37°C. Biofilm-
producing isolates were treated with the same concentration of disinfectants (for 5 minutes) after
overnight biofilm production at 25°C and 37°C, using the microtiter plates method and crystal
violet dye. Planktonic strains showed sensitivity to disinfectants at both temperatures in the
following order: H20, > NaOCI > BAC. For biofilm-producing isolates, the most efficient
disinfectant was NaOCI, while H20. and BAC showed equal effects at both temperatures.
Although quaternary ammonium disinfectants are most often used for cleaning and disinfecting
surfaces, they showed the weakest effect on planktonic strains of Salmonella, as well as on biofilm-
producing isolates.

Keywords: Salmonella, disinfectants, biofilm, planktonic.
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PRIKAZ IZOLOVANIH SALMONELA U PERIODU 2022-2024. GODINA NA
EPIZOOTIOLOSKOM PODRUCJU VETERINARSKOG SPECIJALISTICKOG
INSTITUTA SABAC

Svetlana MRKOVACKI?Y, Srdan TOMICY", Dusan TUFEGDZIC!

Weterinarski specijalisti¢ki institut ,,Sabac*, Sabac, Srbija
“Korespodentni autor: Srdan Tomié, vsitomic@mts.rs

Sazetak

Salmoneloza se smatra najrasprostranjenijom bolesti medu Zivotinjama u intenzivnom uzgoju.
Mnoge Zivotinje, pogotovo svinje i zivina, mogu biti zarazene bez pojavljivanja klinickih znakova
bolesti. Kontaminirana hrana za Zivotinje takode moze dovesti do prisustva bakterija u mesu,
Jjajima, mleku i proizvodima od mleka. Salmoneloza je jedna od najc¢esc¢ih i ekonomski najbitnijih
hranom prenosivih zivotinjskih bolesti medu ljudima. Cilj ovog ispitivanja je bio da se
retrospektivno prikaze prisustvo bakterija roda Salmonella kod Zivine na epizootioloSkom
podrudju Specijalistickog veterinarskog instituta ,,Sabac®. Ispitivanjem su obuhvaéeni uzorci:
embrionirana jaja, leSevi jednodnevnih pili¢a, feces brojlera i nosilja kao 1 namirnice animalnog
porekla u periodu od 2022-2024. godine. Salmonele su izolovane standardnim mikrobioloskim
metodama, prac¢eno seroloSkom tipizacijom. U ispitivanom periodu na svih 105 farmi koje se
nalaze na epizootioloskom podrugju Specijalistickog veterinarskog instituta ,,Sabac®, broj
pozitivnih uzoraka salmonela Zivine se kretao od 33 Sto je zabelezeno u 2022., preko 35 u
2023.godini, dok su znacajno nizi nalazi zabelezeni tokom 2024. godine sa 24 pozitivna uzorka,
dok je u namirnicama animalnog porekla 2022. godine zabelezeno 54, a tokom 2023. godine 35
pozitivnih uzoraka, a znacajno veci broj 2024. godine gde je zabelezen 91 pozitivan uzorak.
Izolovani serotipovi u navedenom periodu su Salmonella Enteritidis, Salmonella Infantis,
Salmonella Typhimurium, Salmonella Virchow i ostali serotipovi. Potpuno iskorenjivanje
salmonela iz proizvodnje je jako teSko zbog prisustva velikog broja serotipova salmonela i
razli¢itih izvora zaraze. Najbolji nafin za kontrolu bolesti jeste prevencija, odnosno higijena,
biosigurnost i tamo gde je izvodljivo vakcinacija. Velika je odgovornost na uzgajiva¢ima na
primeni postojecih 1 unapredenju novih standarda.

Kljuéne redi: Salmonella, mikrobiologija, prevalencija, namirnice animalnog porekla.
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DISPLAY OF ISOLATED SALMONELLA IN THE PERIOD 2022-2024. IN THE
EPIZOOTIOLOGICAL AREA OF VETERINARY SPECIALIST INSTITUTE SABAC

Svetlana MRKOVACKI, Srdan TOMICY, Dusan TUFEGDZIC!

\/eterinary Specialist Institute ,,Sabac*, Sabac, Serbia
*Corresponding author: Srdan Tomié, vsitomic@mts.rs

Summary

Salmonellosis is considered as the most widespread disease among animals in intensive farming.
Many animals, especially pigs and poultry, can be infected without the appearance of clinical signs
of the disease. Contaminated animal food can also lead to the presence of bacteria in meat, eggs,
milk and dairy products. Salmonellosis is one of the most common and economically important
foodborne animal diseases among humans. The aim of this study was to retrospectively show the
presence of Salmonella bacteria in poultry in the epizootiology area of Veterinary Specialist
Institute ,,Sabac®. The examination included samples of: embryonated eggs, carcasses of one-day-
old chickens, feces of broilers and layers, as well as food of animal origin in the period from 2022-
2024. year. Salmonella were isolated by standard microbiological methods followed by serological
typing. In the examined period, on all 105 farms located in the epizootiology area of the Veterinary
Specialist Institute ,,Sabac*, the number of positive samples of poultry salmonella ranged from 33
which was recorded in 2022 to 35 in 2023, while significantly lower findings were recorded in
2024 with 24 positive samples, while 54 were recorded in foods of animal origin in 2022, and in
2023 with 35 positive samples, and a significantly higher number in 2024 where 91 positive
samples was recorded. Isolated serotypes in the mentioned period are Salmonella Enteritidis,
Salmonella Infantis, Salmonella Typhimurium, Salmonella Virchow and other serotypes. The
complete eradication of Salmonella from production is very difficult due to the presence of a large
number of Salmonella serotypes and different sources of infection. The best way to control the
disease is prevention, that is, hygiene, biosecurity and, where feasible, vaccination. Growers have
a great responsibility to implement existing and improve new standards.

Keywords: Salmonella, microbiology, prevalence, foods of animal origin.
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DETEKCIJA I DISTRIBUCIJA VISESTRUKO OTPORNIH MIKROORGANIZAMA 1
TESKIH METALA U ANIMALNOM OTPADU NA PODRUCJU ZENICKO-
DOBOJSKOG KANTONA, BOSNA | HERCEGOVINA

Amir IBRAHIMAGICY, DZenana HASANBASIC?, Selma BECICY, Majda FETAHAGIC?, Jasmin
DIZDAREVIC!

nstitut za zdravlje i sigurnost hrane, Zenica, Bosna i Hercegovina
*Korespodentni autor: Amir Ibrahimagi¢, ibrahimagic.amir@gmail.com

Sazetak

Cilj istrazivanja je detektirati i analizirati izolate Escherichia coli iz animalnog otpada, te
prisutnost teSkih metala, olova i kadmija. Studija presjeka provedena je uzorkovanjem 100
nasumicno odabranih uzoraka animalnog otpada s razli¢itih farmi na podrucju Zenicko-dobojskog
kantona. Suspektni beta-laktamaza producirajuci izolati potvrdeni su dvostrukim disk sinergijskim
testom i testom na bazi inhibitora s klavulanskom kiselinom. Sadrzaj olova i kadmija detektovan
je atomskom apsorpcionom spektrometrijom u grafitnoj peci. Svi izolati bili su pozitivni na
Escherichia coli, od ¢ega je 28 izolata bilo otporno na beta-laktamske lijekove. Medu 28 izolata
rezistentnih na beta-laktame, 14 izolata je bilo rezistentno na cefotaksim, tetraciklin, sulfonamide
i fluorokinolone, ali osjetljivo na imipenem i meropenem. Svih 14 izolata otpornih na cefotaksim
bili su pozitivni na dvostruki sinergijski test i test kombinacije sa klavulanskom kiselinom. Medu
100 izolata, 80% izolata bilo je otporno na tetraciklin, a 20% na fluorokinolone. Dvadeset osam
izolata pokazalo je rezistenciju na vise lijekova (viSestruko otporni mikroorganizmi — MDR).
Analizom koncentracije teskih metala utvrdeno je da je kadmij pronaden u svih 100 uzoraka, dok
je olovo prisutno u 81% uzoraka. Koncentracije kadmija kretale su se od minimalnih 4,065 ppb do
maksimalnih 1322,941 ppb, s prosje¢nom vrijednoséu od 69,701 ppb. Za olovo su koncentracije
varirale od granice detekcije do 882,994 ppb, s prosjeénom vrijednos¢u od 81,462 ppb. Istrazivanje
MDR 1 teskih metala klju¢no je za procjenu potencijalnih ekoloskih i zdravstvenih rizika, jer isti
mogu ugroziti tlo, vodene resurse i ljudsko zdravlje.

Kljuéne rije¢i: CTX-rezistentna E. coli, olovo, kadmij.
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DETECTION AND DISTRIBUTION OF MULTIDRUG RESISTANT
MICROORGANISMS AND HEAVY METALS IN LIVESTOCK WASTE IN ZENICA-
DOBOJ CANTON, BOSNIA AND HERZEGOVINA

Amir IBRAHIMAGICY, DZenana HASANBASIC?, Selma BECIC, Majda FETAHAGIC?, Jasmin
DIZDAREVIC!

!Institute for Health and Food Safety, Zenica, Bosnia and Herzegovina
*Corresponding author: Amir Ibrahimagi¢, ibrahimagic.amir@gmail.com

Summary

The aim of our study was to detect and analyse Escherichia coli isolates from livestock waste and
the presence of heavy metals, specifically lead and cadmium. A cross-sectional study was carried
out sampling 100 randomly selected livestock wastes from different farms in Zenica-Doboj Canton
area. Suspective extended spectrum beta-lactamase isolates were detected with the double-disk
synergy and inhibitor-based test with clavulanic acid. The content of Pb and Cd was determined
by graphite furnace atomic absorption spectrometry. All isolates were positive for Escherichia
coli, of which 28 isolates were resistance on beta-lactams drugs. Among 28 beta-lactams resistance
isolates, 14 were resistant to cefotaxime, tetracycline, sulfonamides and fluoroquinolones, but
susceptible to imipenem and meropenem. All 14 cefotaxime-resistant isolates were positive in
double-disk synergy and combined disk tests. Among 100 isolates, 80% isolates were resistant to
tetracycline and 20% were resistant on fluroquinolones. Twenty-eight isolates were multidrug
resistance (Multidrug resistant microorganisms — MDRs). The analysis of heavy metal
concentrations revealed that cadmium was detected in all 100 samples, while lead was present in
81% of the samples. Cadmium concentrations ranged from a minimum of 4.065 ppb to a maximum
of 1322.941 ppb, with an average value of 69.701 ppb. For lead, the concentration varied from
detection limit to 882.994 ppb, with an average value of 81.462 ppb. Investigating MDRs and
heavy metals is crucial for assessing potential ecological and health risks, as these things can
threaten soil, water resources, and human health.

Keywords: CTX-resistant E. coli, lead, cadmium.
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MHUKPOBHUOJIOIIKHU CTATYC BOJE 3A IMRE CA BPOJJIEPCKUX ®APMH U
CIIOCOBHOCT CTBAPAIBA BUOPUJIMA U30JJ0OBAHUX TATOI'EHUX
BAKTEPUJA

Bojan TOJIMRY, Anekcanapa IIMUTPAH?, Jbusbana BOKUR?, iparan KHEXKEBUR?, lejana
KPHETA?, TI'opan BACI/IJ]I/ITll, Cama JIOBPI/ITII, Tamwa WINR?, Hdejan JIAY[HEBI/ITI?’, Kebko
UBETHWR®, paro H. HEJIRS

!JaBna ycranosa Berepunapcku nnctutyt Peny6nuke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, Bocna n
XepuerosuHa
2yuuepsutet y bamoj Jlyuu, Meauuusncku gaxyrer, bama Jlyka, bocha n Xeplerosuna
SCnenujamuctuuka BeTepuHapcka nabopatopuja, Iloaropuna, Lpua Topa
“XpBarcka akasiemMuja 3HAHOCTH M YMjETHOCTH, 3arpe6, XpBarcka
SVuuBepsureT y Beorpany, ®akynreT BeTepuHApCKe Meaunune, beorpanx, Cpbuja
*Kopecnonentau aytop: bojan 'onuh, bojan.golic@virs-vb.com

Caxkerak

Boga je ecennujanna xpamuBa MaTepyja y pa3Bojy Opojiepckux mwirha, Koju je KOH3yMUpPajy y
BenuKUM KonmunHama. OO0es0jeheme 0e30jelHe W KBATUTETHE BOJE KJBYYHO j€ Y OUyBamby
3apaBiba jenuHKe. buodunM mpencraBipa 3aITUTHM MEXaHU3aM OakTepuja ga ce TPYIUIy U
MIPEKMBE HETTOBOJBHE YCIIOBE Y CIIOJballlkoj cpenunu. Hajuenthe ce popmupa Ha npenacky n3mely
BOJICHE CPEMHE U Ba3ayXa WIK BOACHE CPEANHE U YBPCTOT CyIcTpara y npuponau. Vcrpaxkupame
je BpmeHo TokoMm 2023. rogune u o0yxsata 150 y30paka BoJie OpHjeKiIoM ca papMu OpojIepcKux
nuiuha. Jlaboparopujcko ucnutubame BpiieHo je merogama BAS EN ISO 6222, BAS EN 1SO
9308-1 u BAS EN ISO 7899-2. Ilwp ucTtpakuBama je yTBphUBame MHKPOOHOJIOMIKOT CTaTyca
Bojie 3a nuhe mopHjexkyiioM ca ¢GapMHu >KMBHHE, Ka0 M UCIUTUBAEHE CIOCOOHOCTU MPOAYKIIH]je
O6uoduamMa U30JI0BaHUX MATOreHUX OakTepHja U3 BOJE, KOjU OakTepuje BpJO JaKo U epuKacHO
CTBapajy y BOJECHOM €KOCUCTEMY, a KOJU 3HA4ajHO MOXKE JONPHUHU]JETH CTBAapamky aHTUMHKPOOHE
pesucreHyje. MuUKpoOHOJIOIIKMM HCIUTUBameM YyTBpheHo je 64,67% 3amoBosbaBajyhux u
35,33% He3anoBoskaBajyhux y3opaka Bojie 3a nuhe. Y3opiu cy 6unm He3aaoBosbaBajyhu 300r
noBehaHor ykymHor Opoja kononuja Ha 22°C (12,67%), moBehanor ykymHOT Opoja KOJOHHja Ha
37°C (15,33%), upujesnux enrepokoka (13,33%), Escherichia coli (20%) u konudopma (20%).
Cojesu Escherichia coli noka3anu 3Hauajuo 60Jbe cTBapame dnoduima Ha Temmeparypu 25°C y
omuocy Ha 37°C, xao m y omHocy Ha m3onare Enterococcus spp. Boaa 3a nuhe Ha dapmama
Opojnepckux nuianha nMa BeoMa HEMOBOJbaH MUKPOOHOJIOIIKU CTAaTyC, MOCEOHO ca CTAaHOBUIIITA
HEMOBOJHHOI' YTHIIaja MATOreHUX OakTepHja Ha OBY OCjeTJbMBY Kareropujy kuBuHe. [loctynak
ne3uH(eKIMje BoJe NOTpeOHO je MPEUCIUTATH U 3HaYajHO o00IbIIaTH, ToceOHO uMajyhu y BULy
3HauyajHy ynorpedy OyHapcKe U U3BOPCKE BOJIE, T€ NMOBOJHHE YCIIOBE 3a CTBapame OnoduiMa y
CHCTEMHMa 32 Halajame.

KibyuHe pujeun: Boja, MUKpOOHOIOTHja, OpOjIepH, HaTOreHu, OMO(UIM.

3axBannuna: Paj je monpkaH cpeactBuMa MHHHCTapcTBa 3a HAYYHOTEXHOJOIIKHA Pa3BOj M BHCOKO
obpasoBame Peryomike Cpricke (Yrosop 6poj 19.032/961-101/23).
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*Corresponding author: Bojan Goli¢, bojan.golic@virs-vbh.com

Summary

Water is an essential nutrient for the development of broiler chickens, which consume it in large
quantities. Providing safe and high-quality water is crucial for maintaining the health of the
individual. Biofilm is a protective mechanism for bacteria to group together and survive adverse
conditions in the external environment. It is most often formed at the transition between the aquatic
environment and air or the aquatic environment and a solid substrate in nature. The study was
conducted during 2023 and included 150 water samples originating from broiler chicken farms.
Laboratory testing was performed using the BAS EN ISO 6222, BAS EN ISO 9308-1 and BAS
EN 1SO 7899-2 methods. The aim of the study is to determine the microbiological status of
drinking water originating from poultry farms, as well as to examine the ability of isolated
pathogenic bacteria from water to produce biofilms, which bacteria very easily and efficiently
create in the aquatic ecosystem, and which can significantly contribute to the creation of
antimicrobial resistance. Microbiological testing determined 64.67% satisfactory and 35.33%
unsatisfactory drinking water samples. The samples were unsatisfactory due to increased number
of microorganisms at 22°C (12.67%), increased number of microorganisms at 37°C (15.33%),
intestinal enterococci (13.33%), Escherichia coli (20%) and coliforms (20%). Escherichia coli
strains showed significantly better biofilm formation at 25°C compared to 37°C, as well as
compared to Enterococcus spp isolates. Drinking water on broiler chicken farms has a very
unfavorable microbiological status, especially from the point of view of the adverse impact of
pathogenic bacteria on this sensitive category of poultry. The water disinfection process needs to
be considered and significantly improved, especially considering the significant use of well and
spring water, and favorable conditions for the formation of biofilms in water supply systems.

Keywords: water, microbiology, broilers, pathogens, biofilm.
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KVALITET PODZEMNIH VODA NA TERITORIJI SEMBERIJE U PERIODU 2023-
2024. GODINA

Irena ZARICY, Dragana POKIC VASIC?, Aleksandar ELEZ*

YInstitut za vode d.o.0, Bijeljina, Bosna i Hercegovina
*Korespodentni autor: Irena Zari¢, gandalgorn@hotmail.com

Sazetak

Teritorija Semberije predstavlja oblast na sjeveroistoku Bosne i Hercegovine, izmedu rijeka Save
i Drine 1 veoma je bogata podzemnim vodama. Podzemne vode su stanovniStvu u seoskom
podrucju osnovni izvor vode za pice i ku¢nu upotrebu. Cilj rada je da se u pregledu rezultata fizicko
hemijskih i mikrobioloskihh analiza priblizi problematika upravljanja podzemnim vodama, kao i
vaznost o¢uvanja kvaliteta i potencijala, koji je vrlo vazan za svaki aspekt zivota. Analiza fizi¢ko-
hemijskih parametara obuhvatila je osnovni set situ mjerenja: T°C vazduha (BAS DIN 38404-
4:2010), 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, potrosnja KMNO4
(voda za pice, 1990) mutno¢a (BAS EN 1SO 7027-1:2017), amonijak (BAS ISO 7150-1:2002),
nitriti (BAS EN 26777:2000), nitrati, hloridi (BAS EN 1SO 10304-1:2010), Fe i Mn (SM, 3111(B).
Mikrobioloska (bakterioloska) analiza obuhvatila je slede¢e parametre: aerobne heterotrofe na
22°C i 36'C (BAS EN ISO 6222:2003), ukupne koliforme i Escherichia coli (BAS 1SO 9308-
1:2015, A1:2018) fekalne streptokoke (BAS 1SO 7899-2:2003), ukupne sulfitoredukujuce
klostridije (BAS EN ISO 26461-1:2003) i Clostridium perfringens (BAS EN ISO 14189:2017). U
toku 2023 godine ukupno je analizirano 57 uzoraka podzemnih voda, a od toga MDK (maksimalno
dozvoljena koli¢ina) vrijednosti nije ispunio ukupno 41 (72%) ispitivani uzorak (Pravilnik o
zdravstvenoj ispravnosti vode namijenjene za ljudsku potrosnju, Sluzbeni glasnik Republike
Srpske 88/17, 97/18, 93/23). U 2024 godini ukupno su analizirana 53 uzorka podzemnih voda, od
kojih 42 (79%) ne ispunjavaju zahtjeve Pravilnika. U okviru fizicko hemijskih parametara najéesce
su van granica mutnoca, amonijak, Fe, Mn, dok su u okviru mikrobioloskih parametara najcesce
van granica aerobni heterotrofi na 22°C i 36°C, ukupni koliformi, fekalne streptokoke i ukupne
sulfitoredukujuce klostridije.

Kljucéne rije€i: podzemne vode, Semberija, kvalitet, fizicko hemijski parametri, mikrobiologija.
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GROUNDWATER QUALITY IN THE TERRITORY OF SEMBERIJA IN THE PERIOD
2023-2024

Irena ZARICY, Dragana POKIC VASIC!, Aleksandar ELEZ!

Ynstitute for Water, Bijeljina, Bosnia and Herzegovina
*Corresponding author: Irena Zari¢, gandalgorn@hotmail.com

Summary

The territory of Semberija is an area in the northeast of Bosnia and Herzegovina, between the Sava
and Drina rivers, and is very rich in underground water. Groundwater is the main source of
drinking and domestic water for the population in rural areas. The aim of the work 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 preserving 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: ToC of air (BAS DIN 38404-4:2010), water (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 KMNO4 (drinking
water, 1990) turbidity (BAS EN 1SO 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) analysis included the following parameters: aerobic
heterotrophs on 22°C and 36°C (BAS EN ISO 6222:2003), total coliforms and Escherichia coli
(BAS 1SO 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 1SO
14189:2017). In the course of 2023, a total of 57 samples of groundwater were analyzed, and of
these, 41 (72%) tested samples did not meet the MDK (maximum allowed amount) value
(Regulation on the health suitability of water intended for human consumption, Official Gazette
of the Republic of Srpska No. 88/17, 97/18, 93/23). In 2024, a total of 53 groundwater samples
were analyzed, of which 42 (79%) do not meet the requirements of the Rulebook. Within the
physical and chemical parameters, turbidity, ammonia, Fe, Mn are most often outside the limits,
while within the microbiological parameters, aerobic heterotrophs at 22°C and 36°C, total
coliforms, faecal streptococci and total sulphite-reducing clostridia are most often outside the
limits.

Keywords: groundwater, Semberija, quality, physical and chemical parameters, microbiology.
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INPUMEHA JIEKOBUTOI' BUJbA Y BETEPUHAPCKOJ MEIMIIUHU

Muaan HUHKOBURY, Jaapanka )KYTUR!, Hemama JE3AUMUPOBURY, Anexcanapa
TACHR?, Onusep PATAHOBUR?!, Ceeta APCUH?, Hemama 3IPABKOBUR!

'Hayunu unctutyt 3a Betepunapcteo Cp6uje, Beorpan, Cpouja
2yuupepsuret y beorpany, ®akynter BeTepuHapcKe Meauinbe, beorpaa, Cpbuja
*Kopecniomentau ayrop: Munan Huakosuh, milan.ninkovic1992@gmail.com

Caxkerak

[TpumeHna nekoBUTHX OnJbaKa MOCIENBIX FOANHA J001ja Ha 3HAaYajy y BETEPUHAPCKO] MEIUIINHH.
Benuku 0poj JIEKOBHTO-3aYMHCKHX OHMJbaKa KOje Cy CAaMOHHUKJIE, MOTY WIH C€ Y3Tajajy Kao
parapcke KynType, pacTy Ha moapydjy 3amaaHor bankana u mMMmajy IpUMEHY y METUIMHHU.
Hcropujcka ynotpeda JIeKOBUTOT OHMIba 32 JICUCHE U TIPEBEHIIH]Y OOJIECTH KUBOTHIHA TIO3HATA j€&
O]l TaBHMHA Ha HamieMm noJpyyjy. JIekoBuro Ousbe caapxxu OpojHe MeTaboNIHUTE KOjU CIy>Ke Kao
o10pamMOeHH areHcH OJ1 MaTOTeHUX MUKPOOpraHn3aMma. bpojHu akTHBHY IPUHLUIIH KOje TIOCeayjy
OuJpKe MOTY c€ KOPHUCTHTH Kao INPHPOJHA 3aMEHa 3a aHTHOMOTHKE, a KOjH HCIOJhaBajy
aHTUMH(IAMAaTOPHA, AHTHOKCHUIATHBHA, AHTHUCENTHYHA W HWMYHOMOIYJATOPHA CBOjCTBA Y
opranuzmy. IlojenuHe OuibKe MMajy JakcaTHUBHU e(deKar, KOju Kao aKTHBHE MaTepuje caipike
AHTPaXWHOHCKE TIMKO3M/IE (KOpa KPYIIMHE U JIMCT CeHe, KOpeH OeJor cies3a) WM apoMaTHYHa
jenumema Koja MOACTUYY CEKpEIMjy COKOBa 3a BApCHE M CTHMYJUINY IPEBHY HEPCTANTHKY.
Takohe, mpumeHa 4YajeBa ca BHUCOKHMM CaJpkajeM TaHWHA, 3ayCTaBjba CEKPElHjy W TyOHWTaK
TEYHOCTH, IITO YOP30 JOBOAM O HOPMAIN30Bamka CTOJUIIE Y TEPANHjH Aujapeja KO/ )KUBOTUHA.
Tannnu, Ttakohe, mMajy aacTpureHTHH edekar, ¢ 003UpoOM Ja pearyjy ca NpOTEHHHMA
OaKTepHjCKUM CIIOJBHOT OMOTaua, crpedyaBajyhu mx nma mol)y y KOHTakT ca CIy3HHUIIOM IpeBa.
HonarHo, OpojHe OmibKe Tocenyjy OMOakTHBHA OWJbHA CEKyH/JAapHA JeIUIbEHha, Kao IITO CYy
anKanou ¥, (praBOHOWIN, CAIOHUHH, TAHUHU, (PEHOJIH, TEPIICHONIN, €TepUYHA yJba U MHUIIEPHH,
KOjJU 1000JbI1aBajy KOHBEP3Hj€ XpaHe, PEryJInily MUKpo(Iopy AUT€CTUBHOT TPaKTa U 10jayaBajy
UMYHUTET. Y TepanujcKke CBpXe JIEKOBUTE OMJbKE MOTY C€ KOPUCTHTU Kao 4ajeBH, KCTPaKTH,
3aTUM Kao CBEXE HIIU CyBO OMJbE, K0 yJba JIEKOKTH, CITy3H U TUHKTYype. 300T Tora, CBpXa OBOT
pana Omia je Ja yKake Ha 3Hayaj JIEKOBUTOI OMJba KpO3 MpHUMEpe M HMHAMKAlLMje 32 HUXOBY
MIPUMEHY.

Kiby4He peun: akTHUBHU IPUHIIMIIN, JIEKOBUTO OUJbE, BETEpPUHAPCKA MEIULIMHA.

3axBanHuia: VcTpaxuBame je MOApKaHO CpeACTBUMa MHHHCTApCTBa HAayKe, TEXHOJOMIKOT pa3Boja U
unoBaija Perry6muke Cpouje (Yrosop 0p. 451-03-136/2025-03/200030)

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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APPLICATION OF MEDICINAL HERBS IN VETERINARY MEDICINE

Milan NINKOVICY, Jadranka ZUTIC, Nemanja JEZDIMIROVIC!, Aleksandra TASIC?, Oliver
RADANOVIC?, Sveta ARSIC?, Nemanja ZDRAVKOVIC!

IScientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Milan Ninkovi¢, milan.ninkovic1992@gmail.com

Summary

The use of medicinal plants has gained importance in veterinary medicine in recent years. Many
medicinal and spicy plants that grow wild or are cultivated as field crops in the Western Balkans
have medical uses. The historical use of medicinal plants for the treatment and prevention of
animal diseases has been known since ancient times in our area. Medicinal plants contain
numerous metabolites that serve as defense agents against pathogenic microorganisms. Numerous
active principles possessed by plants can be used as natural substitutes for antibiotics, exhibiting
anti-inflammatory, antioxidant, antiseptic and immunomodulatory properties in the body. Certain
plants have a laxative effect, which contain anthraquinone glycosides as active substances: pear
bark and senna leaf, marshmallow root, or aromatic compounds that stimulate the secretion of
digestive juices and stimulate intestinal peristalsis. Also, the use of teas with a high tannin content
stops secretion and fluid loss, which quickly leads to normalization of stool in the treatment of
diarrhea in animals. Tannins also have an astringent effect, since they react with bacterial proteins
of their outer shell, preventing them from encountering the intestinal mucosa. Additionally,
numerous plants possess bioactive plant secondary compounds such as alkaloids, flavonoids,
saponins, tannins, phenols, terpenoids, essential oils, and piperine that improve metabolism,
improve food conversion, and regulate the microflora of the digestive tract. For therapeutic
purposes, medicinal plants can be used as teas, extracts, fresh or dried herbs, as oils, decoctions,
mucilages and tinctures. Therefore, the purpose of this paper was to highlight the importance of
medicinal plants through examples and indications for their use.

Keywords: Active principles, medicinal herbs, veterinary medicine.

Acknowledgements: This research was supported by the Serbian Ministry of Science, Technological
Development and Innovation (Contract No. 451-03-136/2025-03/200030).
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AHTHOKCHUJIATHUBHO JEJCTBO EKCTPAKTA HAJAZEMHOI' TUJEJIA BU/BKE
CICHORIUM INTYBUS

Muaujana TOJIARY, Bojan TOJURY, CinoGonan JOJUNHOBUR?

JaBHa ycTanoBa Berepunapcku unctutyt Peny6auke Cpncke ,,JIp Baco ByTtosan*, Bama Jlyka, BocHa u
XepuerosuHa
2Arenumja 3a 6e36jenHoct xpane bocue u Xepuerosune, Moctap, bocha n Xepierosuna
“KopecnonenTthu ayrop: Munujana onuh, milijana.golic@virs-vb.com

Caskerak

Cno0omHU pajuKalld, PeakiMjoM OKcuaaluje, noBojae no omrehema hemujckux mMemOpaHa u
TeHEeTCKOI MaTepujalia, y3poKyjyhu mojaBy paznuuuTux OojiecTH (KapAHOBAcKyJapHe, KaHLEp,
nujaberec, apTPUTHUC UT.) ¥ yOp3aBajy mpoiiec crapema. AHTHOKCHIAHCH, Kao TPYIIa MPUPOTHUX
jemumema (ButamuH L, E, b2, b, koen3um Q1o, TyTeuH, nukoreH, GeHonu, 6eta KapoTHH UTA.),
Bexyhn 3a cebe crio0o1HE MOJIEKYIIe KHCEOHHKA, CITPEYaBajy peakinjy OKCUIANN]je U HEY TPATHIITY
I€jCTBO cI000AHUX paanKkana. DeHoHa jeiubeba Cy Irpyrna CeKyHIapHUX OMJBHUX MeTaboHTa,
KOjU HCII0JbaBajy M3paKEHY aHTHOKCHAATUBHY OJHOCHO aHTHPAIMKAJICKy aKTUBHOCT, IITO CE
NPUNKCYje HUXOBOj CHOCOOHOCTH CIIapHBama €JIEKTPOHA CIOO0OAHOT paaHKajia, XeJaTHOT
BE3MBama jOHA MeTalla, aKTUBAIMjH aHTHOKCHIATUBHUX €H3MMa M MHXMOWIIMjU OKCHAA3a, TE Ce
cMaTpa Jla MMajy pa3iIMudTa TeparujcKa JjesioBama (aHTUKAHIIEPOTeHO, aHTUMYTAareHO UTH.).
[IpernocraBiba ce nma 00pa aHTHOKCHMAATMBHA CBOjCTBA OMJBHUX €KCTpakaTa IMOTHYY OJ
npucytHux ¢enona. Kopujen ombke mmkopuje (Cichorium intybus), koja mocjenyje CHaKHY
AHTHOKCHJIATUBHY aKTUBHOCT, CAJAPXH BHCOK caapxaj (penoma. OH ce KOPHCTH Yy HApOIHOj
MEIUIMHU Kao JbEKOBHTO CPEICTBO Yy pa3He cBpxe, a pjehe HamsemuHum amo Owsbke. Lnib
UCTpaKMBamwa je oapehuBame aHTHOKCUJIATHUBHOT J€jCTBA U cajapxkaja (eHoda y EKCTPaKTy
Ha/I3eMHOT JMjeia LUKopuje. MaTtepujan 3a UCIIMTHBAKE je LIUKOpHja TIOPUJEKIIOM U3 OKOJIMHE
bawe Jlyke. ExcTpakumja Haja3eMmMHOr aujena OWJbKE BpIIEHAa j€ Ha POTALMOHOM BaKyyM
ynapuBauy. CieKTpooToMeTpHjcKo oJpehuBame aHTHOKCUIATUBHOT AejcTBa BpueHo je DPPH
(1,1-mudennn-2-MMKpUIXUAPa3UIT) METOI0M (TariacHa aykuHa 517 nm), a onpehuBame eHona
BpuieHo je MoaudukoBanom Folin-Ciocalteau wmeromom (tamacHa gyxuHa 765 nm).
Konrnenrpanuja epukacHoctd eraHoaHOT ekcTpakta nukopuje 1Cso u3nocuna je 40,77ug/mL, a
caJip)kaj YKynHuX ¢eHona ekBuBaneHTtaH je 0,565 mM rannoj kucennHu. EKcTpakT HagzeMHOT
vjena IUKOPHje HCIOoJbaBa 3HAYAjHO Ccla0uje aHTUOKCHUJATUBHO JI€JCTBO OJ CTaHIApIHHUX
aKTHOKCHJaHaTa, paheHo HUCKKUM caapxkajeM (eHolla, IITO TMOTBphyje MpeTIoCTaBKy HUXOBE
nupeKkTHe Mel)ycoOHe 3aBUCHOCTH.

KibyuHe pwujeun: aHTHOKCHIATHUBHO [I€JCTBO, CIOOOAHU paauKamu, (HEHOTH, EeKCTPaKT,
Cichorium intybus.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
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ANTIOXIDATIVE EFFECT OF THE EXTRACT OF THE AERIAL PART OF THE
PLANT CICHORIUM INTYBUS

Milijana GOLIC", Bojan GOLIC’, Slobodan DOJCINOVIC?

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
2Food Safety Agency of Bosnia and Herzegovina, Mostar, Bosnia and Herzegovina
*Corresponding author: Milijana Goli¢, milijana.golic@virs-vh.com

Summary

Free radicals, through oxidation reactions, damage cell membranes and genetic material, causing
the onset of various diseases (cardiovascular, cancer, diabetes, arthritis, etc.) and accelerate the
aging process. Antioxidants, as a group of natural compounds (vitamin C, E, B2, B6, coenzyme
Q10, lutein, lycopene, phenols, beta carotene, etc.), by binding free oxygen molecules, prevent the
oxidation reaction and neutralize the effects of free radicals. Phenolic compounds are a group of
secondary plant metabolites that exhibit antioxidant or antiradical activity, which is attributed to
their ability to pair free radical electrons, chelate binding of metal ions, activate antioxidant
enzymes, and inhibit oxidases, and are thought to have various therapeutic effects
(anticarcinogenic, antimutagenic, etc.). It is assumed that the good antioxidant properties of plant
extracts originate from the present phenols. The root of the chicory plant (Cichorium intybus),
which has strong antioxidant activity, contains a high content of phenols. It is used in folk medicine
as a medicinal agent for various purposes, and less often the aerial part of the plant. The aim of the
research is to determine the antioxidant effect and phenol content in the extract of the aerial part
of chicory. The material for the study is chicory originating from the Banja Luka surroundings.
The extraction of the aerial part of the plant was carried out on a rotary vacuum evaporator.
Spectrophotometric determination of antioxidant activity was performed by the DPPH (1,1-
diphenyl-2-picrylhydrazyl) method (wavelength 517 nm), and phenol determination was
performed by the modified Folin-Ciocalteau method (wavelength 765 nm). The concentration of
efficacy of the ethanol extract of chicory 1Csq was 40.77ug/mL, and the content of total phenols
was equivalent to 0.565 mM gallic acid. The extract of the aerial part of chicory exhibits a
significantly weaker antioxidant effect than standard antioxidants, accompanied by a low phenol
content, which confirms the hypothesis of their direct dependence.

Keywords: antioxidant effect, free radicals, phenols, extract, Cichorium intybus.
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KAPAKTEPUCTUYHE MOP®OJIOLIKE ITPOMEHE Y MO3I'Y CTAPUX ITACA

Caahan HEIIURY, Tapko MAPUHKOBUR?!, Baragumup KYKOJb!, UBana BYUMREBUR?,
Muaan AHUYURY, Cama AIEKCUh KOBAYEBUR*

1Vuugepsurer y Beorpany, ®akynter BeTepuHapcke Meaunune, beorpan, Cpouja
* Kopecnopentau aytop: Cnahan Hemuh, sladjan@vet.bg.ac.rs

Caxerak

Csa xwuBa O6uha crape, a caM NpoLEC CTapema MPEICTaB/ba YHUBEP3aJHH OMOJOMIKH HPOLEC
TOKOM KOjer MOTy HacTaTtu OpojHEe MPOMEHE y CBUM OPraHCKHM CHCTEMHUMA, Ma U Yy MOXIaHOM
TKuBy. [lojequHe KapakTepUCTHYHE CTApOCHE MPOMEHE CY MaKpPOCKOIICKM BHIJBbUBE, JOK Ce
BehMHa MO’Ke OTKPUTH XHUCTOJIOMIKOM aHaIn30oM. L{nsb ncnnTuBama je yrBphuBame 1 OMCHBaGE
KapaKTepUCTUYHUX MPOMEHA Y MO3Ty CTapHjHuX maca. Y UCIUTHBAKY je€ KOPUIINEHO MOXKIaHO
TKHBO 36 Taca KOju Cy MOJe/beHU y ABe Tpyne. HakoH o0aykmuje, MOKIAHO TKHBO Iaca je
¢duKcupaHo y GOpMaNUHy M CTAaHIAPIHO MPOIeCynpaHo. TKUBHH Mcedlu ¢y 00jeHH MeTo/ama:
xemarokcunua eo3uH (HE), wonro upseno, ITAC (mepjogna xucenuna-Schiff) wu
UMYHOXHCTOXEMH]CKOM TEXHHMKOM crpenTtaBuauH-Onotu (JICAB2). Ox mpumapHux aHTHTENa
KOpUIINEHU Cy: TOJMKIOHCKO aHTHTEIO U MOHOKIIOHCKO 3a Oera amwmionn (AB1-14/AB1-42),
MOHOKJIOHCKO QHTUTEJNO 32 YOMKBHUTUH M MOHOKJIOHCKO aHTHTENIO 3a MetanoTnoneuH | u Il. Y
MO3Ty Iaca eKCHEpUMEHTAJHE TpyIe, MaKpOCKOICKH je YOUeHO 3a1e0sharbe JICNTOMEHHHTH,
KOpTHKaJHa aTpoduja ca CyKEemeM BHjyra M MpOIMIMPEHeM Opa3aa W MpOLIMPEHE JaTepaTHIX
MOXKIaHUX KOMOpa. MHUKpPOCKOIICKAM IPETJIEZIOM MOXIaHOT TKHBA YCTaHOBJbEHE Cy: (hnuOpo3a
MEHMHTU W 3UJI0Ba KPBHHX CYy/IOBa, HEypoHO(]aruja, caTeanros3a, acTpOLUTO3a, aCTPOIIIHO3a,
JETIO3UTH  aMIJIOWJa, HAKyNWHE JHIOQPYCIUHA, IPHCYCTBO YOWKBHUTHHCKUX TpaHyla H
MOJMTITyKO3aHCKUX Tena. Hajuemrhe 3axBaheHm 1enmoBM Mo3ra CTapOCHHUM IIpOMEHamMa Cy
XUIOKaMITyC, (ppoHTalHAa M mNapujeTanHa kopa. HakynuHe ammiionaa cy JoKa3zaHE METOAOM
00jera KOHT0 IIPBEHO U UMYHOXHCTOXEMH]CKH Y 3U/1y IepeOpaTHIX KPBHUX CYZ0Ba U MOXK/IaHOM
napeHxumy. Y Tpolecy cTapema Yy HEPBHOM CHCTEMYy Tlaca HacTajy OpojHE TpOMEHe, Koje
3axBaTajy CBE YMHHOILC HEPBHOTI TKMBA KA0 INTO Cy HEYpOHW, IiHja hemnuje, KpBHH CYIOBH U
MeHHHTE. 300T CIIMYHOCTH Ca CTAPOCHUM IIPOMEHA Y MOXKJIAaHOM TKHBY Taca M JbY]H, TIaC CE MOXKE
KOPUCTHUTH 32 HBHXOBO 00JbE pasyMeBame U OMUCHBAKE Ka0 €KCIIEPUMEHTATHU MOJIEN 3a Jajba
UCIUTHBAbA.

Kibyune peun: amuions, tunodycuuH, Mo3ak, 1ac, CTapocHe IpoOMEHe.

3axBanHuna: Pan je moapikaH cpeiacTBuMa MUHHCTapCTBa HayKe, TEXHOJIOIIKOT pa3Boja M MHOBAIIM]ja
Peny6nnke Cp6uje (Yrosop 6poj 451-03-66/2024-03/200143).
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CHARACTERISTIC MORPHOLOGICAL CHANGES IN THE BRAIN OF OLD DOGS

Sladan NESICY, Darko MARINKOVICl, Vladimir KUKOLJ?, Ivana VUCICEVIC!, Milan
ANICICY, Sanja ALEKSIC KOVACEVIC!

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Sladan Nesi¢, sladjan@vet.bg.ac.rs

Summary

All living beings age, and the process of aging itself represents a universal biological process
during which numerous changes can occur in all organ systems, including brain tissue. Some
characteristic age-related changes are visible macroscopically, while most can be detected only by
histological analysis. The aim of this study was to identify and describe the characteristic changes
in the brain of elderly dogs. Brain tissue from 36 dogs divided into two groups was used in the
study. Following necropsy, the brain tissue was fixed in formalin and processed using standard
histological protocols. Tissue sections were stained using the following methods: hematoxylin and
eosin (HE), Congo red, PAS (periodic acid-Schiff), and immunohistochemical staining using the
streptavidin-biotin technique (LSABZ2). Polyclonal and monoclonal antibodies against beta-
amyloid (AP1-14/AB1-42), a monoclonal antibody against ubiquitin, and a monoclonal antibody
against metallothionein I and Il were used as primary antibodies. In the experimental group,
macroscopic examination revealed thickening of the leptomeninges, cortical atrophy with
narrowing of the gyri and widening of the sulci, and enlargement of the lateral brain ventricles.
Microscopic examination of the brain tissue showed: fibrosis of the meninges and blood vessel
walls, neuronophagia, satellitosis, astrocytosis, astrogliosis, amyloid deposits, lipofuscin
accumulation, the presence of ubiquitin-positive granules, and polyglucosan bodies. The brain
regions most commonly affected by age-related changes included the hippocampus, frontal cortex,
and parietal cortex. Amyloid deposits were confirmed by Congo red staining and
immunohistochemistry, present both in the walls of cerebral blood vessels and in the brain
parenchyma. During the aging process, numerous changes occur in the nervous system of dogs,
affecting all components of nervous tissue, including neurons, glial cells, blood vessels, and
meninges. Due to the similarities between age-related changes in the brains of dogs and humans,
the dog may serve as a valuable experimental model for better understanding and describing these
alterations in further studies.

Keywords: Amyloid, lipofuscin, brain, dog, age changes.
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BOJIECTHU JAEBEJIOT" IPEBA ITACA
Bama KPCTURY", Japko JABUTKOB!, Muaom BYPUR!
'Vuusepsurer y Beorpany, ®axynrer BeTepuHapcke Meaunune, beorpan, Cpbuja
*Kopecnmoaenthu aytop: Bama Kpcruh, vanjak@vet.bg.ac.rs
Caxkerak

VYyecTanocT nojaBjbuBamkma 000JbeHa IEOENIOr IpeBa je BepoBaTHO MHOTO Beha Hero mro ce
mucin. [Tox 6onectuma gebenor npesa yriiaBHOM MOpa3yMeBaMo 00JIeCTH KOJIOHA, KO KOJUX je
OCHOBHHM cuMmmnToM aujapeja. [lopen mujapeje, y marosnoruju jaebenor mpeBa 3HaYajHO 3ay3uMa
KoHcTUnanuja. OJ AMjarHOCTHYKUX TPOIEaypa Koje ce KOpHcTe 3a jnobujame aAepuHUTHBHE
JMjarHo3e 000JbeHha J1e0esor IpeBa Cy OMNINTH KIMHWYKU MPErJied, KOMPOJIOIIKH Iperie],
[EJIOKYTTHA XeMaTOJIOTHja, UMUMHT T1jarHOCTUKA ca KOJIOHOCKOIIHjOM, KOja YKJby4yje U OUOIICH]Y
CITy3HHIIE AeOeIIor IpeBa.

KibyuHe peuu: KoJIOH, Iac, 1MjarHOCTHKA.
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DISEASES OF THE COLON INTESTINAL OF DOGS
Vanja KRSTICY, Darko DAVITKOV?, Milo§ PURIC!
tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Vanja Krsti¢, vanjak@vet.bg.ac.rs
Summary

The incidence of colon diseases is probably much higher than is thought. By colon diseases we
mainly mean diseases of the colon, in which the main symptom is diarrhea. In addition to diarrhea,
constipation plays a significant role in colon pathology. Diagnostic procedures used to obtain a
definitive diagnosis of colon diseases are general clinical examination, stool examination,
complete hematology, imaging diagnostics with colonoscopy that includes a biopsy of the colon
mucosa.

Keywords: colon, dog, diagnostics.
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NEHIRURSKI PRISTUP TERAPIJI PIOMETRE PASA I MACAKA

Vladimir MAGAS?, Slobodanka VAKANJAC!, Miloje PURIC?, Ljubodrag STANISIC?, Svetlana
NEDIC!?, Jovan BLAGOJEVIC!, Milan MALETIC!

tUniverzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*Korespodentni autor: Vladimir Maga$, magas@vet.bg.ac.rs

Sazetak

Piometra je ozbiljno gnojno zapaljenje materice, koje se najcesce javlja kod starijih kuja i macaka
tokom lutealne faze ciklusa, kao posledica produzenog delovanja progesterona na endometrijum.
Hormonski uslovljene promene dovode do smanjene kontraktilnosti miometrijuma i zatvaranja
cerviksa, Sto pogoduje razvoju bakterijske infekcije 1 akumulaciji gnojnog sadrzaja. Dva osnovna
pristupa lecenju piometre kod pasa i macaka obuhvataju hirurSki pristup ili konzervativnu
nehirursku terapiju. Prilikom hirurSkog tretmana istovremeno se uklanja purulentni sadrzaj i
prevenira oslobadanje toksina, medutim ovakav pristup dovodi do ireverzibilnog steriliteta, a u
tezim slucajevima dolazi do zna¢ajnog povecanja rizika. Kod pacijenata kod kojih hirurski tretman
predstavlja rizik, bilo zbog loSeg opsteg stanja, starosti, komorbiditeta ili potrebe za oCuvanjem
reproduktivne funkcije kod visokovrednih jedinki, konzervativni terapijski pristup je opravdana
alternativa. Takode, i kao deo pripreme rizi¢nih pacijenta za hirurski tretman, savetuje se
konzervativni pristup. On podrazumeva agresivnu simptomatsku i potpornu terapiju (intravenska
rehidracija, antibiotska terapija, korekcija elektrolita i acidobaznog statusa) u kombinaciji sa
specificnom hormonskom terapijom. Najcesc¢e koriS¢eni hormonski protokol ukljucuje primenu
aglepristona, selektivnog antiprogesteronskog preparata, koji deluje blokiranjem receptora za
progesteron, ¢ime se omogucava otvaranje cerviksa 1 evakuacija sadrzaja. U cilju pojacanja uterine
kontraktilnosti i potpunijeg praznjenja materice, terapija se moze kombinovati sa prirodnim
prostaglandinima (dinoprost) ili njihovim analozima, kao i primenom oksitocina. Dopaminski
agonisti (npr. kabergolin) mogu dodatno ubrzati regresiju lutealnog tkiva smanjenjem sekrecije
prolaktina. Individualna procena svakog pacijenta, pracenje klinickog odgovora i redovna
ultrasonografska kontrola, klju¢ni su za uspeh konzervativnog pristupa. Pravilno sprovedena, ova
terapija moze omoguciti izleCenje bez hirurSke intervencije i ocuvanje fertiliteta kod priplodnih
jedinki.

Kljuéne redi: piometra, aglepriston, prostaglandini, oksitocin.
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NON-SURGICAL APPROACH TO PYOMETRA TREATMENT IN DOGS AND CATS

Vladimir MAGAS?, Slobodanka VAKANJAC!, Miloje PURIC?, Ljubodrag STANISIC?, Svetlana
NEDIC?, Jovan BLAGOJEVIC?, Milan MALETIC!

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Sebia
*Corresponding author: Vladimir Maga$, magas@vet.bg.ac.rs

Summary

Pyometra is a serious purulent inflammation of the uterus that most commonly occurs in older
bitches and queens during the luteal phase of the cycle, as a result of prolonged progesterone
activity on the endometrium. Hormone-induced changes lead to decreased myometrial contractility
and cervical closure, which promotes bacterial infection and accumulation of purulent material.
The two main approaches to treating pyometra in dogs and cats include surgical intervention or
conservative, non-surgical therapy. Surgical treatment allows for immediate removal of purulent
contents and prevention of toxin release; however, it results in irreversible sterility and carries
increased risk in more severe cases. In patients where surgical treatment presents a risk, due to
poor general condition, age, comorbidities, or the need to preserve reproductive potential in high-
value animals, conservative therapy is a justified alternative. It is also recommended as a
preparatory step in high-risk patients prior to surgery. This approach involves aggressive
symptomatic and supportive therapy (intravenous rehydration, antibiotic treatment, correction of
electrolyte and acid-base imbalances) combined with specific hormonal therapy. The most
commonly used hormonal protocol includes administration of aglepristone, a selective
progesterone receptor antagonist, which facilitates cervical opening and uterine drainage. To
enhance uterine contractility and more complete evacuation, therapy may be combined with
natural prostaglandins (dinoprost) or their analogues, as well as oxytocin. Dopamine agonists (e.g.,
cabergoline) can further accelerate luteal regression by suppressing prolactin secretion. Individual
assessment of each patient, monitoring of clinical response, and regular ultrasonographic
evaluation are key to the success of the conservative approach. When properly conducted, this
therapy can lead to full recovery without surgical intervention and preservation of fertility in
breeding animals.

Keywords: pyometra, aglepristone, prostaglandins, oxytocin.
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TEPAIINJA OBOJ/BEIbA ITPOCTATE ITACA - KAJIA JE KACHO?

Hpan TAJIMRY, Bojan BUJIBUJA?, Usan CTAHYUR?, Josan CITACOJEBUR?, Henan
MOMOBURY, Jenena AIIMR® 3opana KOBAYEBUR!

'Yuugepsurer y Hosom Cany, ITossonpuspennu gpakyarer, Hosu Can, Cpouja
?Berepunapcka amOynanTa ,,Auancku Bet*, Hosu Can, Cp6uja
SHayunu UHCTUTYT 32 BetepuHapcTso ,,Hosu Can‘, Hosu Can, Cpbuja
“Kopecnonentnu aytop: Mean Tanuh, ivan.galic@polj.uns.ac.rs

Caxerak

Obospema mpocTaTe NMpeACTaB/bajy jeaan o1 penpoayKTUBHUX opeMehaja koja ce cycpehy kon
HEKaCTpUpPAaHUX I1aca, a YEeCTO C€ TEIIKO WJIM IOTPEIIHO IHjarHOCTHKYjy. Pasmor Tome cy
MpeKJIaname U CIMYHOCTU Ca KIIMHUYKHM CHMIITOMA KOjU CY y BE3U ca 000JbEHhHMa YPHHAPHOT
cucrema. Takole, jenan ox mpoOieMa je HelmpaBOBpPEMEHa peaKilija CaMUX BIIaCHHKA Mmaca (KacHO
JoBoheme MmaiyjeHaTa KoJl BeTepuHapa), IITo pe3yiaTyje cinabujuM edekToMm dapMmakoTepanuje.
[Ipocrara Mo>xe OWTH MO yHAJIOM HJITH TOJ APYTUM TEKUM MATOJOMIKHM CTalbMMa, Kao MITO Cy
OCHUTHA XUWIEpIUIa3Hja, arcClecH, IUCTe W TyMOpU. TpeThpame YNAIHUX CTamkba IPOCTaTe
yKJbyUyje crienupuuHy aHTUMUKPOOHY Tepanujy KOMOWHOBaHY ca KacTPAIlFjOM WIJIH TEPaInjoM
aHTHAHJIpOTeHNMa, Ja O ce cMmamiiIa BeludyuHa sxieszsne. Opabup cBpCUCXOIHE Tepamuje y
ciIy4ajy OSHUTHE XUTIepIlIa3uje MPoCTaTe 3aBUCH O TOTa Ja JIA IIOCTOj€ KIIMHWYKHY 3HAIH 00JIeCTH
Kao ¥ HaMEHa caMor Iica. Y ciyd4ajy Ja KUBOTHIA HE MOKa3yje HUKAKBE CMETH-C y3POKOBaHE
OCHUTHOM XMIIEPILIa3ujoM, Tepanuja HUje HyXKHa. ACIUpHUpame MUCTH jeHa je o MoryhHocTH
Tepamnuje, aad OHA je camMO MPUBPEMEHa METoJa ¢ 003UpoM Ja je Bpio Moryhe MOHOBHO
HaKyIUbake TEYHOCTH, a MPOCTATEKTOMHUja M €KCIU3Hja IHCTe HHUje MPaKTUYHA 300T ypHHApHE
MHKOHTUHEHIIM]je, KOja C€ YeCTO jaBJjba Kao MOCTONepaTHBHA KOMIUIMKanuja. Tymopu mpocrate
UMajy BENUKY TCHICHIW]y MIMPEeHma OJHOCHO METAacTa3upama, a 4ecTO Ce JHMjarHOCTHKY]Y Y
y3HalpenoBajluM CTaJujymMuMa OojecTd, ma 4ecTo cama Inportosza Oyne joma. Hajoosbom
TepanujoM II0Ka3zaja ce KOMOMHallMja JIOKaJHE W CHUCTEMCKE, alld JOII YBEK HE IOCTOjH
YHHUBEP3aJIHU CTaHJAp]] Y BETEPUHAPCKO] OHKOJOTUjU. Y 3aBUCHOCTH Of 00OJbeHa MpocTaTe
ynoTpeOsbaBajy ce W pasUuuTH BHIOBH TEpamnuje, oJl MeInKaMeHTO3He 10 xupypuike. CrenexH
000Jbera, MPOTHO3a U Tepaluja 3aBKce 01 IpaBOBpEMEHe JujarHocTuke. J{ujarnoctuka ce 6aszupa
Ha KJIMHUYKOM Haja3y, PeKTaJIHOM IIperjeny, paauorpaduju, yiarpacoHorpaduju, Ouorcuju,
Iperyiefly ypeTpasHOr MCLEeTKa, ypuHa WM ejakynara. MHOTM aHTHOMOTHLIM HeMajy nodap
TpOMHU3aM IpeMa MpoCTaTH, 300T Yera oHa MOXKE OUTH pe3epBoap 3a peMH(EKIN]jy WIN MHPEHE
Ha Jpyre opraHcke cucreMe. buTHO je HarmacuTu fa ce cBe 00J1ecTH mpocTaTte (0CUM KapIMHOMA)
MOTYy CIIPEUUTH IPaBOBpPEMEHOM KacTpanujoM. KoHTuHyHpaHo uH(pOpMHCame U eayKaluja
BJIACHUKAa Ha TEeMy IpPaBOBPEMEHE KacTpalje je O] H3y3eTHE BaKHOCTH 300T YUMHKOBHUTE
Teparje, ay 1 PeBEeHTHBE Y 000JheHHMa IPOCTaTe maca.

KibyuHe peun: kectemaya, pernpoayKinja, papMakoTepanwja, KacTpaiuja.
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PROSTATE DISEASE TREATMENT IN DOGS —WHEN IS IT TOO LATE?

Ivan GALICY, Bojan BILBIJA?, Ivan STANCIC!, Jovan SPASOJEVIC?, Nenad POPOVIC!,
Jelena APICS, Zorana KOVACEVIC!

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2Veterinary Ambulance ,,Aéanski Vet*, Novi Sad, Serbia
3Scientific Veterinary Institute ,,Novi Sad“, Novi Sad, Serbia
*Corresponding author: Ivan Gali¢, ivan.galic@polj.uns.ac.rs

Summary

Prostate diseases are among the reproductive disorders most encountered in unneutered dogs and
are often difficult to diagnose or are misdiagnosed. This is primary due to the overlap and
similarities with clinical symptoms associated with urinary system diseases. Another issue is the
non-prompt reaction of dog owners themselves (bringig their pets to the veterinarian too late),
which results in a weaker effect of pharmacotherapy. The prostate may be inflamed or affected by
other more serious pathological conditions such as benign hyperplasia, abscesses, cysts, and
tumors. Treatment of inflammatory conditions of the prostate includes specific antimicrobial
therapy combined with castration or antiandrogen therapy to reduce the size of the gland. The
choice of appropriate therapy in the case of benign prostatic hyperplasia depends on whether there
are clinical signs of the disease and the intended purpose of the dog. In the case when the animal
does not show any disorders caused by benign hyperplasia, therapy is not necessary. Aspiration of
the cyst is one of the treatment options, but it is only a temporary solution, as fluid accumulation
may reoccur. Prostatectomy and excision of the cyst are not practical due to urinary incontinence,
which is a common postoperative complication. Prostate tumors tend to spread or metastasize
quickly and are often diagnosed in advanced stages, which makes the prognosis poor. The best
therapy so far has been shown to be a combination of local and systemic treatment, but there is
still no universal standard in veterinary oncology. Depending on the prostate disease, different
types of therapy were used, from medication to surgery. Prognosis and therapy depend on the stage
of the disease and prompt diagnosis. Diagnosis is based on clinical findings, rectal examination,
radiography, ultrasonography, biopsy, examination of urethral discharge, urine or ejaculate. Many
antibiotics do not have good tropism towards the prostate, which is why it can be a reservoir for
reinfection or spread to other organ systems. It is important to emphasize that all prostate diseases
(except cancer) can be prevented by prompt castration. Continuous education of dog owners on
the topic of prompt castration is of utmost importance, not only for effective therapy, but also for
prevention of prostate diseases in dogs.

Keywords: prostate, reproduction, pharmacotherapy, castration.
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OPUBPOCAPKOMMU ITACA - TPOT'OJJNIIIIBUA PETPOCHEKTUBHU IPEIJIEJ U
I'PAJAIIMJA TYMOPA

Hpana BYUUREBURY, Baagumup KYKOJb!, Caahan HEIIUR!, Muian AHUUWR!, Buibana
BYPBEBUR?, Hapxko MAPHUHKOBUHR!, Cama AJJEKCUh-KOBAYEBUR!

'Vuupepsurer y Beorpany, ®@akynTeT BerepuHapcke Meaulune, beorpan, Cpouja
?HayuHu HHCTHTYT 3a BeTepuHapcTBo ,,Hou Can, Hosu Can, Cpbuja
*Kopecnoaenthu aytop: UBana Byuunhesuli, ivucicevic@gmail.com

Caxerak

dubpocapkoMu Cy MAJTUTHU TYMOPU ME3EHXHMCKOT TOPEKIIa, KOjU C€ jaBJbajy KO PA3TUUUTHX
BpcTa *UBOTUWA. Kon maca ce Hajuemthe jaBsbajy y KOXHM U TOTKOX]Y U KapaKTEpHUILy ce
M3paKEHOM JIOKAJTHOM HWHBA3WBHOIINY W Pa3MYMTAM METACTATCKUM HoTeHIujaioM. L{usb oBe
CTyauje OHo je Ja ce CIpoBee PeTPOCIIeKTUBHA aHaIu3a (ubdpocapkoMa J1jarHOCTUKOBAHUX Ha
Karenpu 3a maromorujy Paxynrera BeTepUHApCKe MenuIMHe YHuUBep3uTeTa y beorpamy y
nepuony ox 2022. no 2024. roguHe, ca MOCEOHMM OCBPTOM Ha MaTOXUCTOJOLIKY Tpajaliujy
TyMOpa, PUKA3aHOM y OJJHOCY Ha CTapoCT, ITOJI ¥ pacy MaiyjeHara, Kao 1 JIOKAIN3alujy TyMopa.
VYKyIHO je MaTOXUCTOJIOUIKY MPeryielaHo U rpagupano 60 TKUBHUX Hcedaka mpema (ppaHIlyCcKoM
CHCTEMy Trpajaupama, 0asupanoMm Ha audepeHToBaHOCTH henmja, Opojy MHUTO3a M TPUCYCTBY
Hekpose. Hajsehu 6poj Tymopa 6uo je rpagyca II (50%), nok cy rpanycu I u Il 6miun jennako
3actymibeHH (o 25%). [Ipoceyna crapoct oOonenux maca W3HOCWIA je 9,7 ToawHa, JIOK Cy
¢bubpocapkoMu Hajuenthe OWIM JTOKAIM30BaHU HA eKcTpeMuteTuma (26,7%), a MOTOM y yCHO]
nyrubH, nehuma u criesunn. Hekposa je Oumna npucyTtHa y 76,7% citydajeBa, a MUTOTCKH HHJIEKC
ce kpeTao oz 1 10 7 MuTo3a Ha 10 BUAHMX MOJba BEMKOT YBeIMYama MUKpockomna (2,37 mm?).
[TaToxucTonomka rpajanyja MoOXe OWTH 3HayajaH MPOTHOCTHYKM (akTop, ma BehuHa
aHamM3upaHux (QuoOpocapkomMa HMa Cpelmbe HU3pakeHy OHOJOIIKY arpecHMBHOCT. Ycien
MOTEHLIMJaJTHUX BapujallMja y HUHTEpPIpEeTaldju MNATOXUCTOJOUIKUX KapaKTepUCTUKa U
Cy0jeKTUBHOCTH TATOJIOTra, HEOMXOJHA Cy Jlajba MCTpaKMBama, Kako Ou ce 06e30emmna Beha
MPEUU3HOCT Yy TPOLEHH CTEleHAa MaJWTHUTETAa TyMOpa M IPOTHO3M 3a 00O0JENy >KUBOTHILY.
VYHpKoc BUX0BO] pellaTUBHO HUCKO] YUECTaIOCTH, TPABUIIHA XMCTOMATOJIONIKA KiIacHpUKalnja 1
rpajaiyja OBUX TyMOpa MMa BEIMKH 3Ha4a] 32 KIMHUYKY IMPOTHO3Y U TEPAIH]jCKO OJTY4YHNBAIbE.

Kibyune peun: ¢pubpocapkom, rpagaiyja TyMmopa, MUTOTCKH UHIEKC, HEKpO3a, Tac.

3axBanHuna: Pan je moapikaH cpeiactBuma MUHHCTApCTBa HayKe, TEXHOJIOIIKOT pa3Boja M MHOBAIIM]ja
Peny6iike Cpouje (Yrosop 6poj 451-03-136/2025-03/200143).
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CANINE FIBROSARCOMAS - A THREE-YEAR RETROSPECTIVE REVIEW AND
TUMOR GRADING

Ivana VUCICEVICY, Vladimir KUKOLJY, Sladan NESIC?, Milan ANICIC?, Biljana PURPEVIC?,
Darko MARINKOVIC!, Sanja ALEKSIC KOVACEVIC!

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Scientific Veterinary Institute ,,Novi Sad“, Novi Sad, Serbia
*Corresponding author: Ivana Vucicevi¢, ivucicevic@gmail.com

Summary

Fibrosarcomas are malignant tumors of mesenchymal origin that occur in various animal species.
In dogs, they most commonly arise in the skin and subcutis and are characterized by marked local
invasiveness and variable metastatic potential. The aim of this study was to conduct a retrospective
analysis of fibrosarcomas diagnosed at the Department of Pathology, Faculty of Veterinary
Medicine, University of Belgrade, from 2022 to 2024, with a special focus on histopathological
grading in relation to patient age, sex, breed, and tumor localization. A total of 60 tissue samples
were histopathologically examined and graded according to the French grading system, based on
cell differentiation, mitotic count, and the presence of necrosis. Most tumors were classified as
Grade 11 (50%), while Grades | and I11 were equally represented (25% each). The average age of
affected dogs was 9.7 years. Fibrosarcomas were most commonly localized on the limbs (26.7%),
followed by the oral cavity, back, and spleen. Necrosis was present in 76.7% of the cases, and the
mitotic index ranged from 1 to 7 mitoses per 10 high-power fields (2.37 mm?2). Histopathological
grading may serve as an important prognostic factor, with the majority of analyzed fibrosarcomas
demonstrating moderate biological aggressiveness. Due to potential variability in the interpretation
of histopathological features and subjectivity among pathologists, further research is necessary to
ensure greater accuracy in malignancy assessment and prognosis for affected animals. Despite
their relatively low incidence, proper histopathological classification and grading of these tumors
are of great importance for clinical prognosis and therapeutic decision-making.

Keywords: fibrosarcoma, tumor grading, mitotic index, necrosis, dog.
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CUMVYJITAHO ITPUCYCTBO MEJIAHOMA U AIEHOMA Y IEPUAHAJTHUM
KIIE3JAMA ITACA

Upsana JABUJAOBY, Baagumup BUJOBUR?, Anekcannap BOXKHURL, Jenena AJIEKCHH
PATOJKOBUR?®, Aunamapua FAJI®GU BYKOMAHOBUWRY, Bojana BJIAT'OJEBUR!

'Vuugepsurer y Hosom Cany, ITossonpuspennu paxynrer, Hosu Can, Cpbuja
20nkosomku uactutyT Bojsomune, Cpemcka Kamenuna, Cpouja
3Vuugepsurer y beorpany, ®akynTer BerepuHapcke Meauiune, beorpan, Cpbuja
*Kopecnoaentuu ayrop: MBana Jlaunos, ivana.davidov@polj.edu.rs

Caxerak

MenanomMu cy 37m0ohynHH TyMOpHM KOjHU TOTHYY OJl MHTMEHTHUX henHja, IOK Cy aJAcHOMH
nobpohynHu TymMOpu KOju ce pa3Bujajy u3 kie3gHor TkuBa. OBaj paJl HUCTpaxyje
MATOXHUCTOJIOIKE KAPAKTEPUCTUKE CUMYJITAHO MMPUCYCTHUX MEJIAHOMA U a/ICHOMA y TIepHaHATTHIM
JKJIe3/1aMa KOJl CTapHjuX maca. Y mepuojy ofl jeHe JeleHH]e, 3a0eNeKeHO je UeTUPH Cllydaja maca
crapux usmehy 8 u 12 roguna, Ko KOjuX j€ MaTOXMCTOIOMKHAM MPETIeZIoOM MOTBPEHO CUMYIITaHO
MIPUCYCTBO MEIaHOMA U a/ICHOMa y MepHaHallHO]j kJIe3AU. Y CBUM aHATU3UPAHHUM CIIydajeBUMa,
TYMOPH CYy OTKPHBCHH TOKOM PYTHHCKHX KIMHHYKHX TIperiiefia 300r MPUCYCTBAa BUIJBUBUX
MpoOMeHa y nepuaHaiHoj peruju. Hamas o6a Tuma Tymopa y HCTOM OpraHy Tj. TKUBY MpPEACTaBIba
PETKY M KOMIUIEKCHY NIATOJIOTH)Yy KOja 3aXTeBa MaXXJbUBY MUjarHOCTUKY. OBa oTKpuha yka3yjy Ha
noTpedy 3a JeTa/bHUM HCTPaKUBAHEM IMaTOTEHE3e OBE PEeTKe KOMOHMHAlMje TyMOpa, Kao H 3a
pa3Boj HOBUX TEpaIMjCKUX NpucTyna. Takohe, oBaj paj nMa 3a IuJb J1a yKaxe Ha BAYKHOCT PAHOT
MIpPEerno3HaBama U MPaBOBPEMEHOT TPETMaHa, Kao UM Ha MOoTpedy 3a JOJaTHUM HCTpaXKHBAmbUMAa,
Kako Ou ce 00Jbe pazymena KIMHUYKA U TIATOJIONIKA CBOJCTBA OBUX TyMOpa KOJI CTAPHjHX Iaca.

KibyuHe peun: nepuaHaina xJies3a, MeJlaHOMa, aJlcHoOMa, Iac.
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SIMULTANEOUS PRESENCE OF MELANOMA AND ADENOMA IN THE PERIANAL
GLANDS OF DOGS

Ivana DAVIDOVY, Vladimir VIDOVIC?, Aleksandar BOZIC?, Jelena ALEKSIC RADOJKOVIC?,
Annamaria GALFI VUKOMANOVIC!, Bojana BLAGOJEVIC!

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2Oncological Institute of Vojvodina, Sremska Kamenica, Serbia
SUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Ivana Davidov, ivana.davidov@polj.edu.rs

Summary

Melanomas are malignant tumors originating from pigment cells, while adenomas are benign
tumors that develop from glandular tissue. This paper investigates the pathohistological
characteristics of simultaneously present melanomas and adenomas in the perianal glands in older
dogs. Over a period of one decade, four cases of dogs between 8 and 12 years of age were reported,
in which the simultaneous presence of melanoma and adenoma in the perianal gland was
confirmed by pathohistological examination. In all analyzed cases, the tumors were discovered
during routine clinical examinations due to the presence of visible changes in the perianal region.
The finding of both types of tumors in the same organ, i.e. tissue, represents a rare and complex
pathology that requires careful diagnostics. These findings indicate the need for detailed
investigation of the pathogenesis of this rare combination of tumors, as well as for the development
of new therapeutic approaches. This paper also aims to highlight the importance of early
recognition and timely treatment, as well as the need for additional research to better understand
the clinical and pathological properties of these tumors in older dogs.

Keywords: perianal gland, melanoma, adenoma, dog.
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VIII-7
DILATACIJA I TORZIJA ZELUCA KOD BERNSKOG PLANINSKOG PSA — PRIKAZ
SLUCAJA
Sini¥a GATARICY

1 Veterinarska stanica®, Prnjavor, Bosna i Hercegovina
*Korespodentni autor: Sini$a Gatari¢, gataric.sinisal967@gmail.com

Sazetak

Pas rase Bernski planinski pas, star pet godina, nakon konzumiranja velike koli¢ine hrane bogate
ugljenim hidratima (torta), doveden je sa klinickom slikom dilatacije i torzije Zeluca. Nakon
klinickog pregleda, primjene ultrazvucne i1 rendgenoloske dijagnostike, potvrdena je dijagnoza
dilatacija i torzija Zeluca. Nakupljanje gasova je imalo za posljedicu dilataciju Zeluca i torziju,
zbog koje dolazi do zatvaranja kardije i pilorusa, te je time onemogucena eliminacija sadrzaja
zeluca 1 gasova. Neophodno je bilo, nakon stabilizacije i uvodenja pacijenta u opstu anesteziju,
izvesti urgentni hirurSki zahvat, koji je za cilj imao otvaranje trbusne duplje, retorziju Zeluca sa
gastrektomijom i uklanjanjem sadrzaja koji je doveo do vrenja i stvaranja gasova. Nakon pregleda
stanja zida Zeluca, slezine 1 ostalih organa, pristupilo se zatvaranju lumena Zeluca resorptivnim
Savovima u dvije etaze, a po povratku zeluca u situs, izvedena je gastropeksija (fiksiranje dijela
zeluca za zid abdomena) postavljanjem resorptivnog Sava u duzini od Cetiri centimetra, ¢ime je
onemogucéena ponovna torzija zeluca. Abdomen je zatvoren resorptivnim $avom, a potom i koza
intradermalnim Savom. Pacijent je stavljen na dijetu sa parenteralnom ishranom tri dana i sedam
dana na terapiju u cilju spre¢avanja infekcije i kupiranja bola (antibiotici i analgetici) Pacijent se
U potpunosti oporavio. Dilatacija i torzija Zeluca je akutno stanje koje zahtijeva hitan hirurski
zahvat, koji pored retorzije 1 eliminacije sadrzaja iz Zeluca, mora obezbijediti 1 fiksiranje zeluca za
zid abdomena (gastropeksiju), uz postoperativnu parenteralnu terapiju i ishranu.

Kljuéne rije€i: torzija, dilatacija, gastrektomija, gastropeksija, parenteralno.
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GASTRIC DILATION AND TORSION IN A BERNEAN MOUNTAIN DOG - CASE
REPORT

Sini¥a GATARICY

1 Veterinary Station*, Prnjavor, Bosnia i Herzegovina
*Corresponding author: Sini$a Gatari¢, gataric.sinisal967@gmail.com

Summary

A five-year-old Bernese Mountain Dog was brought with a clinical picture of gastric dilatation
and torsion after consuming a large amount of carbohydrate-rich food (cake). After a clinical
examination, ultrasound and X-ray diagnostics, the diagnosis of gastric dilatation and torsion was
confirmed. The accumulation of gases resulted in gastric dilatation and torsion, which led to the
closure of the cardia and pylorus, thus preventing the elimination of gastric contents and gases. It
was necessary, after stabilization and induction of general anesthesia, to perform an emergency
surgical procedure aimed at opening the abdominal cavity, retorsion of the stomach with
gastrectomy, and removal of the contents which caused fermentation and gas formation. After
examining the condition of the stomach wall, spleen and other organs, the stomach lumen was
closed with resorbable sutures in two layers, and after the return of the stomach to situs, a
gastropexy was performed (fixation of a part of the stomach to the abdominal wall) by placing a
resorbable suture four centimeters long, which prevented torsion of the stomach again. The
abdomen is closed with an absorbable suture, and then the skin with an intradermal suture. The
patient was placed on a parenteral nutrition diet for three days and seven days of therapy to prevent
infection and relieve pain (antibiotics and analgesics). The patient recovered completely. Gastric
dilatation and torsion is an acute condition that requires urgent surgical intervention, which, in
addition to retorsion and elimination of gastric contents, must also provide fixation of the stomach
to the abdominal wall (gastropexy) with postoperative parenteral therapy and nutrition.

Keywords: torsion, dilation, gastrectomy, gastropexy, parenteral.
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URGENTNI PRIJEM | STABILIZACIJA PASA SA AKUTNIM RESPIRATORNIM
DISTRES SINDROMOM

Maja VASILJEVICY, Emilija VUJIC?, Mia STEFANOVIC NIKETIC!

tUniverzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*Korespodentni autor: Maja Vasiljevi¢, majavasiljevicmaja@gmail.com

Sazetak

Urgentno kao medicinski termin najCeS¢e se koristi da opisSe stanje pacijenta koji je iz nekog
razloga, bilo poznatog ili ne, Zivotno ugrozen. Mnogo je razloga koji urgentnu veterinarsku
medicinu svrstavaju u jednu od najizazovnijih oblasti veterinarske medicine. Akutni respiratorni
distres sindrom je Sezdesetih godina 20. veka prvi put opisan u humanoj medicini, ali tek u novije
vreme je poznat u veterinarskoj medicini. Ovaj sindrom se odnosi na akutni respiratorni zastoj,
koji moze biti zZivotno ugrozavajuci, a javlja se kao posledica raznih klini¢kih stanja, sa
zajednic¢kim krajnjim ishodom, difuznim oStecenjem pluca. Terapija kiseonikom je od narocite
vaznosti u ovakvim situacijama. Procenat prezivljavanja akutnog respiratornog distres sindroma
zavisi od obezbedivanja adekvatne oksigenacije pluc¢a, kao i1 od urgentnog dijagnostikovanja 1
terapiranja primarnog problema. Monitoring, dijagnostika i terapija se moraju sinhrono odvijati,
ako je to moguce, a u slucaju danije, sve se odlaze do trenutka kada pacijent bude potpuno stabilan,
kako bi se bezbedno nastavilo sa daljim dijagnostickim planom ili potencijalnom hirurSkom
intervencijom. Zahvaljujuéi razvoju medicine u ovoj oblasti, implementacija dijagnostickih 1
prognosti¢kih metoda, pomo¢u moderne i savremene terapije, koja se koristi u humanoj medicini,
u buduénosti moze znacajno doprineti ve¢em procentu prezivljavanju ovog sindroma kod pasa.

Kljuéne redi: urgentno, distres sindrom, terapija, pas.
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VI1II-8
URGENT ADMISSION AND STABILIZATION OF DOGS WITH ACUTE
RESPIRATORY DISTRESS SYNDROME
Maja VASILJEVICY, Emilija VUJIC?, Mia STEFANOVIC NIKETIC!
tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Sebia
*Corresponding author: Maja Vasiljevi¢, majavasiljevicmaja@gmail.com
Summary

Urgent as a medical term is generally used to describe the condition of a patient who, for some
reason, whether known or not, is life-threatening. There are many reasons that make emergency
veterinary medicine one of the most challenging areas of veterinary medicine. Acute respiratory
distress syndrome was first described in human medicine during the 1960°s of the 20th century,
but it has only recently become known in veterinary medicine. This syndrome refers to acute
respiratory arrest, which can be life-threatening, and occurs as a consequence of various clinical
conditions, with a common end result, diffuse lung damage. Oxygen therapy is of essential
importance in such situations. The percentage of survival of acute respiratory distress syndrome
depends on ensuring adequate oxygenation of the lungs, as well as on urgent diagnosis and
treatment of the primary problem. Monitoring, diagnosis and therapy must be synchronous, if
possible, and in case it is not, everything is postponed until the moment when the patient is
completely stable, in order to safely proceed with further diagnostic plan or potential surgical
intervention. Thanks to the development of medicine in this area, the implementation of diagnostic
and prognostic methods, using modern and contemporary therapy, which is used in human
medicine, can significantly contribute to a higher percentage of survival of this syndrome in dogs
in the future.

Keywords: emergency, distress syndrome, therapy, dog.
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PAINOJIOIIKA TUJATHOCTUKA IHEYMOIIEPUTOHEYMA KOJ ITACA "
MAYAKA

Mapko Jymake MUTPOBHURY, Anacracuja TOAOPOBUR?

'Vuupepsurer y Beorpany, ®akynter BeTepuHapcke Meauuune, beorpaa, Cpouja.
*Kopecnomentau aytop: Mapko Jymake Mutposuh, markom@vet.bg.ac.rs

Caxerak

[THeyMoriepuTOHEYM O3Ha4aBa MPHUCYCTBO CIIOOOIHOT Taca y MEPUTOHEATHO] IyIUbK U Hajuenihe
yKa3yje Ha ypreHTHa TaToJIOIIKa CTama, NonyT mnepdopaiuje JIyMHHO3HHMX OpraHa
racTpouHTeCTHHAIHOT TpakTa. C 003MpOM Ha MOTEHIIN]jATHY KHBOTHY YTPOXKEHOCT TaIlljeHTa, O
CYLITHHCKOT je 3Haudaja Op30 W TpEIu3HO IOCTaBJbamke JAMjarHO3e, Kako Ou ce omoryhmio
OnaroBpeMeHo cripoBoheme oarosapajyhe tepamnuje. ¥ okBUpYy OBOT pajia IETaJbHO Cy MTPUKa3aHe
CTaHJIapJHE PaTUOJIONIKEe METOJE IMperjiena abJoMeHa, Kao W JIOAATHE MPOjeKIrje Koje Cy O]
KJbYYHE BOXKHOCTH 32 I0Y3/IaHO OTKPUBAHE THEYMOIIEPUTOHEYMA.

K.Tby‘IHe peun: Mayka, nac, IHEyMOIICPUTOHECYM, pPaJHUOJIOIIKa ,Z[I/IjaFHOCTI/IKa.
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VIII-9
RADIOLOGICAL DIAGNOSIS OF PNEUMOPERITONEUM IN DOGS AND CATS

Marko Jumake MITROVICY, Anastasija TODOROVIC!

*University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia.
*Corresponding author: Marko Jumake Mitrovi¢, markom@vet.bg.ac.rs

Summary

Pneumoperitoneum refers to the presence of free gas within the peritoneal cavity and most
commonly indicates urgent pathological conditions, such as perforation of hollow gastrointestinal
organs. Given the potential for life-threatening complications, rapid and accurate diagnosis is of
critical importance to enable the timely initiation of appropriate treatment. This lecture provides a
detailed overview of standard radiological methods for abdominal imaging, as well as additional
projections that are crucial for the reliable detection of pneumoperitoneum.

Keywords: cat, dog, pneumoperitoneum, radiographic diagnosis.
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VIII-10
OTITIS EXTERNA - KAKO DRZATI SIMPTOME POD KONTROLOM
Natalija MILCIC MATICY
tUniverzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*Korespodentni autor: Natalija Mil¢i¢ Mati¢, natalija.milcic@vet.bg.ac.rs
Sazetak

Upala spoljasnje usnog kanala (Otitis externa) je ¢esto oboljenje pasa (20%), a znatno rede se
javlja kod macaka (2%). U spoljasnjem uSnom kanalu prisutni su mikroorganizmi koji Cine
fiziolosku mikrofloru, poput Staphylococcus sp., Escherchia coli, Corynebacteria, Malassezia
pachydermatis, pa ¢ak i prolazne bakterije: Proteus vulgaris, Enterococcus sp. i Pseudomonas
aeruginosa. Mnogi faktori mogu da dovedu do upale spoljasnjeg usnog kanala. Razlikujemo
predisponirajuc¢e, primarne, sekundarne i potpomazuce faktore. Predisponiraju¢i faktori
povecavaju rizik, primarni direktno izazivaju upalu spoljasnjeg uSnog kanala, dok je sekundarni
potpomazudi komplikuju i otezavaju izleCenje. U pocetnoj fazi upale spoljasnjeg usnog kanala
najéesée je prisutan samo jednostrani ili obostrani aurikularni pruritus ili bol. Zivotinja trese
glavom, ¢eSe uvo ili ga trlja o podlogu, a ponekad drzi glavu nakrivljenu na bolesnu stranu.
Prisutan je eksudat iz uSnog kanala neprijatnog mirisa. USna Skoljka je edematozna i eritematozna,
a zivotinja bolno reaguje na palpaciju aurikularne hrskavice. Hematom i piotraumatski dermatitis
lateralne strane uSne Skoljke se javljaju kod duZeg toka bolesti, kao posledica aurikularnog
pruritusa. Dijagnoza se postavlja na osnovu istorije bolesti, klini¢ke slike, pregleda otoskopom,
nativnim 1 citoloSkim pregledom usSnog sekreta. Terapija upale spoljaSnjeg uSnog kanala
prevashodno se sastoji u identifikaciji i otklanjanju predisponiraju¢ih i primarnih faktora.
Medutim, ¢iS¢enje spoljasnjeg uSnog kanala, aplikacija topikalnih i sistemskih terapeutika je
neophodna za efikasnu eliminaciju ili kontrolu primarnih 1 sekundarnih faktora. NajceSce se
primenjuju kapi za usi koje su kombinacija glukokortikosteroida, antibakterijskih, antimikoti¢nih
I antiparazitskih supstanci.

Kljuéne redi: Otitis externa, pas, kapi za usi.

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
161


mailto:natalija.milcic@vet.bg.ac.rs

30th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina)

VII1I-10

OTITIS EXTERNA - HOW TO KEEP SYMPTOMS UNDER CONTROL

Natalija MILCIC MATICY

tUniversity of Belgrade, Faculty of veterinary medicine, Belgrade, Serbia
*Corresponding author: Natalija Mil¢i¢ Mati¢, natalija.milcic@vet.bg.ac.rs

Summary

Inflammation of the external ear canal (Otitis externa) is a common disease in dogs (20%), and
much less common in cats (2%). Physiological microflora in the external ear canal include
numerous microorganisms, such as Staphylococcus sp., Escherichia coli, Corynebacteria,
Malassezia pachydermatis, and even transient bacteria: Proteus vulgaris, Enterococcus sp. and
Pseudomonas aeruginosa. Any factors can lead to inflammation of the external ear canal. We
distinguish predisposing, primary, secondary and contributing factors. Predisposing factors
increase the risk, primary directly cause inflammation of the external ear canal, while secondary
and contributing factors complicate it and make tht healing proces difficult. In the initial phase of
inflammation of the external ear canal, only unilateral or bilateral auricular pruritus or pain is most
often present. The animal shakes its head, scratches the ear or rubs it against the surface, and
sometimes keeps its head tilted to the affected side. There is an unpleasant smelling exudate from
the ear canal. The auricle is edematous and erythematous, and the animal reacts painfully to
palpation of the auricular cartilage. Hematoma and pyotraumatic dermatitis of the lateral side of
the auricle occur in the longer course of the disease, as a result of auricular pruritus. The diagnosis
is made on the basis of the medical history, clinical picture, otoscopic examination, native and
cytological examination of the ear secretion. Treatment of otitis externa primarily consists of
identifying and eliminating predisposing and primary factors. However, cleaning the external ear
canal, application of topical and systemic therapeutics are necessary for effective elimination or
control of primary and secondary factors. Ear drops are most often used, which are a combination
of glucocorticosteroids, antibacterial, antifungal and antiparasitic substances.

Keywords: Otitis externa, dog, ear drops.
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VIII-11
MNNPUKA3 CJIYYAJA JEPMAJIHOI' BACKYJIUTUCA KO MAYKE
Topan TAPAIIY*, Muaan CTOJUUYURY, Cphan TAJURY, Ormen IAPAIII?
'Berepunapcka amOynanTa , IIAPAII“, bama Jlyka, bocna u Xepuerosuna
2V HuBep3UTET BeTepuHAapcke Meauuune, beu, Aycrpuja
*Kopecnoaeutnu ayrop: I'opan [Napam, parasgoran@yahoo.com
Caxerak

JlepMaHE BAacKYJTUTHC KOJI Madaka je PHjeTKO, aih 030MJbHO 3alaJbeHCKO 000JheHe KPBHUX
CyZoBa KOKE, YMjU y3pOLM MOTY OWTH Pa3IMUUTH M MOXKE Jla UMa BEJIUKU OpOj PazIHMYUTHX
MaHH]ecTalyja Ha KOXH 000Jbesie KUBOTHIE. HacTaje kaja MMyHH CHCTEM HamaJgHE 3HI0BE
KPBHHX CyJI0Ba, IITO JJOBOJIH JI0 BbMXOBOT ommtehema, cyxema u mynama. CHMITOMH IepMaTHOT
BaCKyJIUTHCA KOJl Ma4aKka MOTY Jla Bapupajy y 3aBUCHOCTH O]l CTETICHa HaIlpeI0Bama 00JIeCTH U
3axBaheHocTH MOBpUIMHE Koke. KacHuju cramujymu oBe 0ONeCTH JOBOJE A0 INOjaBe OTHIAMa
eKCTpPEeMHTEeTa, TPO3HHUIIS, JIeTapruje, Oona y 3riao00oBUMa, ypuHapHHX mpobiema u omrtehema
CIIy3HHMIIA YCTa M CKPOTyMa KOJ Madaka. ¥ OBOM CIIydyajy UMaMoO MauKy cTapy YeTUpPHU TOJUHE ca
[PBEHHM WJIM JbyOUYacTUM MpOMjeHaMa Ha KOXKM HOca, BHIIMIIG, yXa u Imana. [lopex y3uMmarma
aHaMHe3e, O/l IUjarHOCTHYKMX METO/a KOje Ce KOPUCTE KOJ JAEPMAIHOT BAaCKYJIMTHCA Madaka
Ypaauiid CMO XEMAaTOJIOIIKY aHAIN3y, OMOXEMHU)CKY aHaJN3y KPBH M ypUHA, MHUKPOOHOJIOIIKY
aHAIM3Y CKapU(HKaTa KOXKe, YITpa3ByuHH IIperie adloMeHa U YpUHAPHOT CUCTEMa M TIPeTJIe]
nepuepHUx KPBHUX CYyIIOBa IMOJ MHUKpOCKONOM. HakoH aujarHose IepMajHOT BacKyJIUTHCA
Mauke, 332 Tepanujy cMO o1adpaiyi MPUMjeHy KOPTHKOCTEpPOWAa, aHTMOMOTHKA M aHAJIIreTHKA.
Tepanuja je Tpajana qBe ceaQMHIIE O MPBOT KOHTPOJHOT MpPErJieaa, Kajga CMO MOTBPIMIN 3HATHO
no0O0JbIIAKE CTaba KOXKE KOJ| MAauyKe M YOIIITE NOO0JbIIAmhe HEHOT YKYITHOT MCHX0-(DU3UYKOT
CTama. 3aKJby4dyjeMO Jia Cy KBaJUTETaH JTUJarHOCTUYKH Tperjea U go0pa Tepamuja JOBEIH JI0
031IpaBJbCHa MayKe, YHjU je JepMaJHM BacKyJIUTHC OMO ayTomMyHe mpupoje. Mako pujeTko
000JbEH-E KOJI Mayaka, JepMaaHi BaCKyJIUTHC 3aCIy’Kyje CBOJY MaXmby Y BETEPUHAPCKO] MPaKCU
njeuerma KyhHUX JbyOuMana, jep y ciiydajy Aa ce He JIMjeuu TOBOIM 10 kuxoBe cMpTH. [Ipornosa
JMjedera JepMaIHOTr BaCKyJIMTHCA 3aBUCH OJ1 y3pOKa U OAr0BOpa Ha Tepamnujy, jep HEKU oO0IHUIH
OBOT' BaCKyJIMTHCa Cy Onarm m IoOpo pearyjy Ha JHjedere, OK Cy APYTH TEXH U JOBOJE JIO
KOMIUIMKAIMja U 3aXTUj€Bajy 1yTOTpajHy Tepanujy.

KibyuHe pujeun: BackyauTuc, vH(dIamalyja, UMyHH CUCTEM, MayKa.
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CASE REPORT OF DERMAL VASCULITIS IN A CAT
Goran PARAS'™, Milan STOJICIC?, Srdan DZAJIC?, Ognjen PARAS?
Veterinary Ambulance ,,PARAS“, Banja Luka, Bosnia and Herzegovina
2University of Veterinary Medicine, Vienna, Austria
*Corresponding author: Goran Para§, parasgoran@yahoo.com
Summary

Dermal vasculitis in cats is a rare but serious inflammatory disease of skin blood vessels, which
can be caused by various patterns and may have a wide range of manifestations on the affected
animal’s skin. It occurs when immune system attacks the walls of blood vessels, leading to damage,
narrowing, and rupture. Symptoms of dermal vasculitis in cats can vary depending on extent of
disease and affected area of the skin. In later stages, disease may cause swelling of extremities,
ulcers, lethargy, joint pain, urinary problems, and damage to mucous membranes of the mouth and
scrotum. In this case, we have a four-year-old cat with red or purple lesions on skin of nose, jaw,
ear, and paws. In addition to taking history, diagnostic methods used for dermal vasculitis in cats
included hematological analysis, biochemical blood and urine tests, microbiological analysis of
skin scrapings, ultrasound examination of the abdomen and urinary system, and examination of
peripheral blood vessels under a microscope. After diagnosing dermal vasculitis, we chose
corticosteroid, antibiotic, and analgesic therapy for treatment. Therapy lasted two weeks until first
follow-up examination, when we confirmed significant improvement in cat’s skin condition and
overall improvement in its psycho-physical state. We conclude that a thorough diagnostic
examination and appropriate therapy led to the cat’s recovery, as its dermal vasculitis was of
autoimmune nature. Although rare, dermal vasculitis in cats deserves attention in veterinary
practice, as untreated, it can lead to animal’s death. Prognosis of treating dermal vasculitis depends
on cause and response to therapy, as some forms of this vasculitis are mild and respond well to
treatment, while others are more severe, lead to complications, and require long-term therapy.

Keywords: vasculitis, inflammation, immune system, cat.
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AKPOMET'AJINJA KAO PUJEJAK CJIYYAJ JUMJABETEC MEJIMTYCA KO/
MAUYKE - [IPUKA3 CJIYUAJA

Cama BOKHURY, T'opan ITAPAIILY, Capa IPATOBUR?, l'opan BOPUR?, Urop YET' AP!

'Berepunapcka ambynanta ,, MM KOOII“, Bawa JIyka, bocHa u Xepleropusa
*Kopecmoaentau ayrop: Cama boxuh, sanjabozic.vet@gmail.com

Caikerak

AxpoMeranmja KoOJ Maudaka IpeJCTaB/ba pHjellak CHIOKpUHHM Tmopemehaj, Koju ce, mpema
nutepatypu, y Buiie on 90% cnyuajeBa jaBijba KOJI MyKjaka. Y OBOM ciyuajy Oosect je
JIMjarHOCTUKOBAaHA KOJ JIBAHACCTOTOJHIIILE CTEpUIIMCAaHEe KEeHke jaomahe mauke. Mauka je
ynyheHa Ha [MjarHOCTUKY 300T U3pa)xeHe NOoJIuypHuje, MONUIUINCHje U Tnonudaruje.
bruoxemujckuM  aHanM3ama  yTBphHEHHM  Cy:  XHIIEPIJIMKEMH]ja,  XUIEPIPOTCHHEMHU)a,
XHIEPrI00yIMHEMH]ja, TOBUIIEHE BPHjEJHOCTH ITAHKpPEacHe JInmnas3e U 0J1aro CHUKEH KpeaTHHHH.
XeMaToJIOKKH Haja3u HHUCY TOKa3ald 3HadajHUja OJCTYIama, a KeTOHCKA THjelia HUCY Owia
npucyTHa y ypuny. Koptuso:n je 6uo noBuiieH, 10K cy napamerpu GpyHKIHje IITUTACTE KITH]je3/1e
Owmn y rpaHunamMa pedepeHTHHX BpPHUjeTHOCTH. M3pakeHO MOBUIICH HUBO (PYyKTO3aMHUHA
yKa3uBao je Ha IMPHUCYCTBO aujaberec menuryca. 300r ciabor oAroBopa Ha BHMCOKE J103€
KpaTkojjenyjyher WHCy/IMHA, IPUCTYIHIO Ce UCIUTUBAkY MOryher XumnepajapeHOKOPTUIM3MA.
Nako je OazanmHum KOpPTH30J OMO TOBHILICH, TECT CYIpECHje HHCKOM JI030M JIeKCcaMmeTa3oHa
(LDDST) u ACTH (aneHOKOPTUKOTPOIIHM XOPMOH) CTHMYJIAIIMOHU TECT OWJIM Cy HETraTHBHH,
yuMme je KymuHroB cuHIpOoM MCKJbydeH. JlalbuM HCIUTHBambEM YTBphEH je M3pasuTo MOBUIICH
HUBO MHCYJIHHY ciau4yHOr ¢akrtopa pacta 1 (IGF-1), Ha ocHOBY dYera je moCTaBJbeHA JMjarHO3a
akpomeranuje. XopMmoH pacta u IGF-1, ka0 KOHTPaUHCYJIMHCKH XOPMOHH, JIOMPUHOCE Pa3BOjy
WHCYJIMHCKE PE3UCTEHIIN]€ U OTeXKaBajy peryianujy raukemuje. OBaj ciiyyaj HarjamiaBa 3Hauaj
pa3marpama akpoMeraiuje kao AudepeHnunjante JujarHo3e Ko MaJaka ca Jujaderec MeIuTycoM,
KOj€ He pearyjy aJeKBaTHO Ha CTaHJap/IHy UHCYJIMHCKY Tepanujy, 6e3 003upa Ha MO )KUBOTHHE.

KibyuyHe pwujeun: wmauka, akpoMmeranuja, avjaderec MenuTyc, xunepriaukemuja, WUI'®-1,
KOPTH30I1.
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ACROMEGALY AS A RARE CASE OF DIABETES MELLITUS IN A CAT - CASE
REPORT

Sanja BOZICY, Goran PARAS!, Sara DRAGOVIC?, Goran BORIC?, Igor CEGAR'

Yeterinary Ambulance ,,MIM COOP*, Banja Luka, Bosnia and Herzegovina
*Corresponding author: Sanja Bozi¢, sanjabozic.vet@gmail.com

Summary

Acromegaly in cats is a rare endocrine disorder that, according to the literature, occurs in more
than 90% of cases in males. In this case, the disease was diagnosed in a twelve-year-old spayed
female domestic cat. The cat was referred for diagnostics due to pronounced polyuria, polydipsia,
and polyphagia. Biochemical analyses revealed: hyperglycemia, hyperproteinemia,
hyperglobulinemia, elevated pancreatic lipase levels, and mildly decreased creatinine.
Hematological findings did not show significant deviations, and ketone bodies were absent in the
urine. Cortisol was elevated, while thyroid function parameters were within the reference range.
The markedly elevated fructosamine levels indicated the presence of diabetes mellitus. Due to the
poor response to high doses of short-acting insulin, further investigation was carried out for
possible hyperadrenocorticism. Although the basal cortisol was elevated, the low-dose
dexamethasone suppression test (LDDST) and ACTH (adrenocorticotropic hormone) stimulation
test were negative, ruling out Cushing's syndrome. Further investigation revealed a markedly
elevated level of insulin-like growth factor 1 (IGF-1), which led to the diagnosis of acromegaly.
Growth hormone and IGF-1, as opposite insulin hormones, contribute to the development of
insulin resistance and complicate glucose regulation. This case emphasizes the importance of
considering acromegaly as a differential diagnosis in cats with diabetes mellitus that do not
adequately respond to standard insulin therapy, regardless of the animal’s sex.

Keywords: cat, acromegaly, diabetes mellitus, hyperglycemia, IGF-1, cortisol.
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BAKHOCT NIOBJEPEIHA U UYBPCTUX MOCJIOBHUX OJHOCA UBMEDBY
JOKTOPA BETEPUHAPCKE MEJIUIIUHE N BJIACHUKA )KUBOTHUIbA 3A
OBOCTPAHO 3A10BOJbCTBO

Nparo H. HEJJU'h'*, Bpanuciaas BEJHOBUR!, Cnomenka BYPUR?, Jeaena JAIbURY, Musopan
MUPUWIOBUR!

1Vuuepsurer y Beorpany, ®akynter BeTepuHapcKe Meauiune, beorpaa, Cpbuja
*Kopecmogentau ayrop: Iparo Hemuh, drago.nedic@gmail.com

Caxkerak

VYcnocraBbamke YBPCTOT W MO3MTHUBHOT ITOCIOBHOTI OAHOCAa H3Mel)y ITOKTOopa BeTepHHApCcKe
MEIUIIMHE W BJIACHUKA >KHMBOTHI-A TMPEJCTaBJba KJbYUYHH €JIEeMEHT y o00e30ehemy 3apaBiba u
Onarocrama XuBOTHIA. OBaj OHOC je u3rpaljeH Ha MoBjepery, KOMyHHKAlMjU U 000CTPaHOM
3aJJ0BOJBCTBY, @ HE CaMO Ha BETEpUHAPCKUM HHTepBeHIMjaMa. OCHOBHA KOMIIOHEHTA YCITjeIHe
capanme je eQeKTUBHA KOMYHHKallHja, Koja omoryhaBa BIacHHUIIMMA Ja pa3yMujy AHjarHO3E,
npujeasiore ujedema U Moryhe ucxoze. J[oktopu BeTepuHApCKe MEAWIIMHE Tpeda J1a KOpPHCTE
jacaH ¥ JIaKO Pa3yMJbUB jE3UK MPHIMKOM O0jallmbaBamba MEIUIIMHCKUX TEPMHUHA M MPOLEAYpa.
BrnacHuim KMBOTHEa YECTO MOTY OWTH yIUIAIIEHW WM 30yHEHH, Ma je BaXHO Aa JOKTOPH
BETEPHHApCKE MeauuuHe Oyay CTPIUBMBM M OTBOPEHHM 3a NHUTama. Ejykaluja BIacHHKA O
3JIPaBCTBEHO] 3AIITUTH U IIPEBEHINjH O0IECTH Takol)e Urpa BakKHy yJIOTY Y U3TPa/ibU MOBjepemba.
JIoKTOpH BeTepHHAPCKE METUIIMHE MOTY OPTraHW30BaTH PAANOHUIIE UM HHPOPMATHBHE CaCTaHKe,
rije O BIaCHUIM MOTJIM J1a y4e O BaKIMHAIW]jU, UICXPAHU U OMIITHM 3/IPABCTBEHUM IHUTABUMA.
[lpyxame mucaHUX Marepujana, Kao IITO cy Opollype WM OHJAjH pecypcH omoryhasa
BIIACHUIIMMA Ja camu Oyny mHpopMmucaHu y cBoje Bpujeme. IIpodecnonanusam u eTuka y paay
JIOKTOpa BETEpUHAPCKE MEIUIIMHE JONPHUHOCE CTBapamy MOBjepema U OCUTYpaBa TYrOTpajHy
capaamy. JlokTopu BeTepuHapcke MeAMIIMHE Tpeba Ja ce MpHUAp)KaBaJy BUCOKHUX ETHYKHX
CTaHJapAa, Aa OyAy MOIITEHH y CBOJUM JIjarHo3aMa U Npernopykama U Ja yBHjeK MOCTyHajy C
nomToBameM. Pa3dymujeBame MoTpeda >KMBOTHIA M HHHUXOBUX BIIACHUKA HEONXOIHO je 3a
npunarohaBambe BETEPUHAPCKO METUIMHCKMX yciayra. Kaga BmacHuUIM Buae Ja JIOKTOP
BETEpUHAPCKE MEIHWIIMHE pa3yMHje FHHXOBE M TMOTpede HUXOBUX JbyOMMAalia, TO JIONPHHOCH
U3rpajilbh YBPCTOT TOBjepema U MocBeheHoCTH. YCnocTaBbame T0OPOr MOCIOBHOT OHOCA U
MOBjepema 3axTHjeBa BpHjeME M HAmop, alld Cy pe3yJTaTH BpPHjeAHH. 3a0OBOJBHU BIIACHHIIN
KHUBOTHH-a HE caMo J1a he ce BpatuTH, Beh he u npenopyuyutu oBe yciyre Apyruma, mTO MOXKe
JIOBECTH JI0 PpacTa Mpakce u 00JbE 3/]PAaBCTBEHE 3aAIITUTE KUBOTHHHA.

Kiby4He pujeun: BeTeprHapcka mpakca, oBjepeme, KOMyHHKalja, 01aroctame )KMBOTUA.
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THE IMPORTANCE OF TRUST AND STRONG BUSINESS RELATIONSHIPS
BETWEEN DOCTORS OF VETERINARY MEDICINE AND ANIMAL OWNERS FOR
MUTUAL SATISFACTION

Drago N. NEDIC*, Branislav VEJNOVIC?, Spomenka DPURIC?, Jelena JANJIC?, Milorad
MIRILOVIC!

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
* Corresponding author: Drago Nedi¢, drago.nedic@gmail.com

Summary

Establishing a strong and positive business relationship between doctors of veterinary medicine
and animal owners is key to ensuring the health and well-being of animals. This relationship is
built on trust, communication, and mutual satisfaction, not just on veterinary interventions.
Effective communication is fundamental for owners to understand diagnoses, treatment proposals,
and possible outcomes. Doctors of veterinary medicine should use clear, easy-to-understand
language when explaining medical terms and procedures. Pet owners can be scared or confused,
so it is important for doctors of veterinary medicine to be patient and open to questions. Educating
owners about health care and disease prevention also plays an important role in building trust.
Doctors of veterinary medicine can organize workshops or informational meetings where owners
learn about vaccinations, nutrition, and general health issues. Providing written materials, such as
brochures or online resources, allows owners to stay informed by themselves in their own time.
Professionalism and ethics in veterinary practice contribute to creating trust and ensuring long-
term cooperation. Doctors of veterinary medicine should adhere to high ethical standards, be
honest in their diagnoses and recommendations, and always act with respect. Understanding the
needs of animals and their owners is essential for tailoring veterinary services. When owners
perceive that a doctor of veterinary medicine understands their and their pets' needs, it fosters
strong trust and commitment. Building a good business relationship and trust takes time and effort,
but the results are worth it. Satisfied animal owners will not only return but will also recommend
these services to others, leading to practice growth and improved animal health care.

Keywords: veterinary practice, trust, communication, animal welfare.
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HISTOLOSKA PROCENA SISTEMSKOG ODGOVORA NA FILMOVE OD K-
KARAGENANA SA DODATKOM MEDA | EKSTRAKTA CVETA NEVENA

Marija MAJSTOROVIC?, Anja NIKOLICY, Jovana S. VUKOVIC?, Ivan MILOSEVIC™*, Emilija
NICKOVIC!, Bogomir Bolka PROKIC?, Tijana LUZAJIC BOZINOVSKI*

tUniverzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
2Univerzitet u Beogradu, Inovacioni centar Tehnolosko-metalurSkog fakulteta, Beograd, Srbija
*Korespodentni autor: Ivan Milosevié, ikavet@vet.bg.ac.rs

Sazetak

Biomaterijali bazirani na prirodnim polimerima su u regenerativnoj medicini sve zastupljeniji, pre
svega zbog odlicne biokompatibilnosti 1 biorazgradivosti, ¢ime je i mogu¢nost mehanickog
oStecenja tkiva domacina smanjena. Ipak, njihova brza razgradnja i sistemska apsorpcija mogu
dovesti do nezeljenih sistemskih reakcija. Filmovi na bazi k-karagenana, sa dodatakom meda i
ekstrakta cveta nevena u koncentracijama od 5% (C3) i 10% (C7), su dobijeni metodom izlivanja
rastvora. Cilj ovog istrazivanja je bio da se kod pacova Wistar soja, histoloSkom analizom
aksilarnih i brahijalnih limfnih ¢vorova, proceni sistemski odgovor organizma na novodobijene
filmove. U blizini mesta implantacije filmova C3, C7 ili lazne operacije (kontrolna grupa — Ctr)
su uzeti uzorci iz 36 limfnih ¢vorova, a zatim su napravljeni preparati obojeni hematoksilin-
eozinom i toluidinskim plavim. Za histoloSku analizu limfnih ¢vorova, koja je podrazumevala
procenu strukture tkiva, procentualnu zastupljenost aktiviranih limfnih folikula i gustinu
mastocita, je koris¢en mikroskop Olympus CX31. Kod svih ispitivanih uzoraka je zapaZzena
oCuvana struktura i odsustvo granulocita. Procenat aktiviranih limfnih folikula je bio visi u
grupama C3i C7 (37,53 £ 13,49 43,13 £ 23,17) u odnosu na Ctr (18,90 + 25,45). Broj mastocita
na mm? povrsine tkiva je, takode, bio visiu C3 1 C7 (51,67 £ 6,66 1 46,50 £ 29,09) u poredenju sa
Ctr grupom (39,25 + 23,24). Medutim, statisticki zna€ajne razlike nisu utvrdene ni u broju
mastocita, niti u procentualnoj zastupljenosti aktiviranih limfnih folikula. Rezultati ukazuju da
ispitivani filmovi na bazi k-karagenana ne izazivaju nezeljeni sistemski odgovor organizma i da
su bezbedni za upotrebu u daljim klini¢kim ispitivanjima.

Kljuéne redi: k-karagenan, in vivo analiza, limfni ¢vorovi, prirodni polimeri, sistemski odgovor.

Zahvalnica: Rad je podrzan sredstvima Ministarstva nauke, tehnoloskog razvoja i inovacija Republike
Srbije (Ugovor broj 451-03-136/2025-03/200143 i 451-03-136/2025-03/200287).
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HISTOLOGICAL INSIGHT INTO SYSTEMIC HOST RESPONSE TO K-
CARRAGEENAN-BASED FILMS ENHANCED WITH HONEY AND CALENDULA
OFFICINALIS EXTRACT

Marija MAJSTOROVICY, Anja NIKOLICY, Jovana S. VUKOVIC? Ivan MILOSEVIC'*, Emilija
NICKOVIC!, Bogomir Bolka PROKIC?, Tijana LUZAJIC BOZINOVSKI'

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2University of Belgrade, Innovation Center of the Faculty of Technology and Metallurgy, Belgrade, Serbia
*Corresponding author: Ivan MiloSevié, ikavet@vet.bg.ac.rs

Summary

Natural polymer-based biomaterials are increasingly recognized in regenerative medicine due to
their excellent biocompatibility and biodegradability, which minimizes the mechanical disruption
to host tissues. However, their rapid degradation and systemic absorption could potentially cause
harmful systemic reactions. Using solution casting method k-carrageenan-based films with
addition of honey and Calendula officinalis extract in concentrations of 5% and 10% (C3 and C7,
respectively) were fabricated. The aim of this study was to assess the systemic host response to
the novel films in Wistar rats by analyzing the histological structure of axillary and brachial
lymphatic nodes. Tissue sections of 36 lymphatic nodes close to the regions of C3 and C7
implantation, or sham operations (Ctr) were stained with Hematoxylin-Eosin and Toluidine blue.
The histoarchitecture, percentage of activated lymphatic follicles and density of mast cells were
analyzed using Olympus CX31 microscope. All lymph nodes showed preserved histoarchitecture
and absence of granulocytes. The percentage of activated lymphatic follicles was higher in the C3
and C7 groups (37.53 £13.49 and 43.13 + 23.17 respectively) compared to the Ctr (18.90 £ 25.45).
The number of mast cells per mm?2 was also higher in C3 and C7 groups (51.67 +6.66 and 46.50 +
29.09 respectively) compared to the Ctr (39.25 +23.24). However, statistical analysis revealed no
significant differences in either mast cell counts or the proportion of activated lymphatic follicles.
Our findings suggest that there is no adverse systemic host response to the tested k-carrageenan-
based films and that these biomaterials are safe for further clinical testing.

Keywords: k-carrageenan, in vivo analysis, lymph nodes, natural polymers, systemic response.

Acknowledgments: This study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143 and 451-03-136/2025-
03/200287).
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ABUJAPHA NH®JIYEHIIA Y PEIYBJIMIU CPIICKOJ (BOCHA U
XEPHEI'OBHUHA) ¥ 2024. TOAWUHU

Heona CYBUR!, Iparan KACATHURY, Jlparan KHEXKEBUR?, Jenena MAPUR?!, Onusep
CTEBAHOBWR!?, Kebko CIAJOJEBUR!, Coma HUKOJINh! Cpbhan TJIUTOPHUR!

JaBHa ycTanoBa Berepunapcku unctutyt Peny6auke Cpncke ,,JIp Baco Byrtosan*, Bama Jlyka, BocHa u
Xepuerosusa
*Kopecnoaentnu aytop: Jparan Kacaruh, dragan.kasagic@virs-vb.com

Caskerak

Bupycu aBujapue undumyenne (AM) 300or cBoje aHTUreHCKe HECTAOWIHOCTH M Op3e U3MjeHe
MOBPIIMHCKUX aHTUI€HA, IMa]y jaK MOTEHIUjall 3a mpobujame Oapujepe BpCTe, 1a THME U BUCOK
300HO3HM noteHIMjan. Bupycu u3 poma Alphainfluenzavirus (uadayenua A), koju nocjemyjy
MOBPIIMHCKE aHTureHe noarunosa HS u H7, y3pokyjy BucokonaroreHy u HuckomnaroreHy Al.
[Tocjenyjy moTeHmmjanm ga uwHGUOUpa)y OpojHE BpCTe cHcapa, INTO H3a3uBa TIIOOATHY
3a0punyrtoct. ¥ PenyO6muuu Cprickoj cnpoBoau ce npaheme U KOHTpoJa aBHjapHe WH(IyeHLe
NITUIIAa AKTUBHUM U TAaCUBHUM Haa30poM. Kpo3 akTMBHH MOHHUTOPHUHT, TOKoM 2024. romuse,
METOJIOM JIaHYaHe peakiiuje mosumepase y peannom Bpemeny (Real-Time PCR) ananusupan je
1.461 y3opak oHOCHO OpHC Kitoake qomahe mepaau U3 y3roja poIuTe/bCKUX jaTa, KOKa HOCHITUIA
U ToBHUX jata. [Topen Tora, ananu3upaso je 125 y3opaka ¢ereca AMBJBUX NTULA HCTOM METOJIOM
U pe3yNTaTH Cy HeratuBHU. [lacMBHMM Ha/J30pOM, Y HCTOM MEPUOMIY, OJ CTpaHEe BETEpPUHAPCKE
MHCIIEKIIH]je 10CTaBJbeHO je 39 semnieBa nepaau U To 25 KOKOIIH, JIEBET J1a0y/10Ba, JBUje POAE U
1o jexaH e ¢a3zaHa, I[PHE Yarybe W BoJoMapa. M3 nocTaB/beHUX JIemieBa Y3€TH Cy y30pIH 32
naboparopujcky aujarnoctuky merogoM Real-Time PCR u yTrBpleH je mo3uTHBaH pe3ysrar Ko
neset JemeBa jadyaosa (Cygnus Spp.) oqHOCHO J0Ka3aHo je mpucyctBo Bupyca AWM. OBu
na0y10BM NMOTUYY ca TepUTOpHje oniuTHHe ['panuiika, rije je Ha jeTHOM JIOKaIUTeTy poHal)eHo
30 yrunynux nruna. McnutuBamem gomahe UBUHE W3 ABOpUINTA U (apMHU Y OKOJIMHH OBOT
JIOKAJINTETa, HUCY YCTAaHOBJbEHE MH(DUIIMpPaHe jeTUHKE. Y3 eMM300THOJIONIKY cuTyanujy ca ANy
EBponm u npxaBama y HEMOCPEIHOM OKPYXKEHY, HAllM Hala3W IMOTBPhYjy CBPCHCXOIHOCT
npoBolermha akTUBHOT M MACUBHOT HA/130pa aBUjapHe UH(ITyeHIIe.

Kibyune pujeun: aBujapHa nn¢uyenua, Penmyonuka Cprcka, Real-Time PCR, nadyn
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AVIAN INFLUENZA IN THE REPUBLIC OF SRPSKA (BOSNIA AND
HERZEGOVINA) IN 2024

Ivona SUBICY, Dragan KASAGICY, Dragan KNEZEVIC', Jelena MARIC?, Oliver
STEVANOVIC!, Zeljko SLADOJEVIC', Sonja NIKOLIC?, Srdan GLIGORIC!

Public Institution Veterinary Institute of the Republic of Srpska ,.Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Dragan Kasagic, dragan.kasagic@virs-vb.com

Summary

Avian influenza (Al) viruses, due to their antigenic instability and rapid change of surface antigens,
have a strong potential to break through the species barrier, and thus a high zoonotic potential.
Viruses of the genus Alphainfluenzavirus (influenza A) that possess surface antigens of subtypes
H5 and H7 cause highly pathogenic and low pathogenic Al.They have the potential to infect
numerous mammalian species, which is causing global concern. In the Republic of Srpska,
monitoring and control of avian influenza in birds is carried out through active and passive
surveillance.Through active monitoring, during 2024, it was analyzed 1,461 samples, which
included cloacal swabs, of domestic poultry from breeding parent flocks, laying hens, and fattening
flocks using the real-time polymerase chain reaction (Real-Time PCR) method. In addition, it was
analyzed 125 wild bird feces samples using the same method and the results were negative.
Through passive surveillance, in the same period, the veterinary inspection delivered 39 poultry
carcasses: 25 chickens, nine swans, two storks and one carcass each of a pheasant, a black heron
and kingfisher bird. Samples were taken from the delivered carcasses for laboratory diagnostics
using Real-Time PCR method. Positive result was in nine carcasses of swans (Cygnus spp.), i.e.
the presence of the Al virus was proven. These swans originate from the territory of the
municipality of GradiSka, where 30 dead birds were found at one location. By examining domestic
poultry from yards and farms in the vicinity of this site, the presence of infected individuals was
not determined. With the epizootiological situation with Al in Europe and neighboring countries,
our findings confirm the usefulness of conducting active and passive surveillance of avian
influenza.

Keywords: avian influenza, Republic of Srpska, Real-Time PCR, swan.
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KIIMHUYKA CJIMKA U TATOMOP®OJIOIIKHN HAJIA3 KO HHOPEKTUBHOI
JJAPUHI'OTPAXEUTHUCA - ITIPUKA3 CJIYHAJA

Mapko ITAJURY, Cio6onan KHEJKEBUR?Y, bussana BYPBEBURY, Taau6op TOAOPOBUR?,
Musaenko PUKURY, Musena CAMOJJIOBURY, Tamam IETPOBUR?

'"Hay4ynu MHCTUTYT 3a BeTepuHapcTBO ,,HoBu Cax’, HoBu Cax, CpOuja
*Kopecmoaentnu aytop: Mapko Ilajuhi, markopajic@niv.ns.ac.rs

Caxerak

Nudexruan napunrorpaxeutuc (MJIT) mpencraBiba 030ubHY BUPYCHY 0O0JIECT KOja y3pOKyje
3Ha4YajHe EKOHOMCKE I'yOUTKE y KHUBHHAPCTBY, IPBEHCTBEHO 300T BUCOKE CTOIE MOPTAIUTETA H
11a/1a HOCUBOCTH jaja. OBa 0oJieCcT KapaKTepHUIIe Ce H3PAKEHUM PECITUPATOPHIUM CHMIITTOMUMA KOJT
oOoJjienie JKMBUHE, KAa0 W TMAaTOMOP(OJIOMIKMM MPOMEHaMa Ha TUCAjJHMM IyTeBUMa. Y OBOM
uctpaxusamwy, UJIT Bupyc je qujarHoCTHKOBaH Ha (hapMama KOKa HOCUJba, HA OCHOBY KIIHHHYKE
CIIMKE ¥ MAaTOMOP(QOJOLIKOT Halla3a, a KOHayHa JAujarHo3a jgoOujeHa je mosekyinapHom PCR
METOJIOM (peakiinja JlaHdaHe nojumepase). Madekiyja je Hajinpe youeHa y oCIe UM JISTIOBIMA
o0jekta, a Kako je OojecT HampeaoBajia, IIMpPWIA ce Ha 1eo objexaT. KiumHHuYKa civka KOJ
oboJrex jequHKN 00yXBaraia je OTe)KaHO JIUCAE, CCPO3HU UCIICNaK U3 HOCA, KOBbYHKTHBHUTHC,
Kao M 10jaBy elieMa IIaBe y Mpejelly O4He opOuTe. Y CTaHOBJbEHE MATOMOP(OIIOIIKE MPOMEHE
YKIJbyUUBAJIE Cy TPHUCYCTBO KYTHX AU(TEPOMIHUX Hacjara y JyMEHy Tpaxeje W JIapuHKca,
MYKO3HH €KCyJaT M T0jaBy Ka3eO3HHMX Yrpylllaka Ha yja3y y JIAPHHKC, XEeMOpParnyHy yraiy
CIly3HUIIE Tpaxeje M JapuHKca. MUKPOCKOICKH, y 3apakeHHMM henujamMa OTKpPHBEHA CY
MAaTOTHOMOHUYHA WHKIy3HMOHA TeNamma. Y TOjeIMHUM cliydajeBuma, mopen Bupyca WIJIT,
oTkpuBeHa je u Oakrepuja Haemophilus gallinarum, mro ykasyje Ha cuHeprucTHuku edexar
BUpycHe U OakrTepujcke HH(]EKIHje, Te AONPUHOCY Ha TEXUHM KIMHHUYKE ciuke. PaHo
MIPENO3HaBalke KIMHUYKUX cCUMOTOMa M Op3a aujarHoctuka Bupyca WJIT (maronomku u
MATOXMCTOJIOUIKM Hajia3, MOJIEKyJapHa MCIUTHBAKA) UMAjy KJbYUHY YIOTY y Ipery3uMamy
oJrosapajyhux Mepa jeuema 1 IpeBeHItje, Kako Ou ce CMamb I €KOHOMCKH I'YOHUIIN U CIIPOBEJIE
epuKacHe KOHTPOJIHE Mepe Ha (hapMH.

Kibyune peun: MHQEKTHBHU JAPUHTOTPAXEUTUC, KIIMHUYKA CIIHMKA, TATOMOP(OIOMIKH Haias,
Haemophilus gallinarum.
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CLINICAL PRESENTATION AND PATHOMORPHOLOGICAL FINDINGS IN
INFECTIOUS LARYNGOTRACHEITIS — A CASE REPORT

Marko PAJIC**, Slobodan KNEZEVIC?, Biljana PURDEVIC?, Dalibor TODOROVIC?, Milenko
RIKIC!, Milena SAMOJLOVIC?, Tamas PETROVIC!

!Scientific Veterinary Institute ,,Novi Sad“, Novi Sad, Serbia
*Corresponding author: Marko Paji¢, markopajic@niv.ns.ac.rs

Summary

Infectious laryngotracheitis (ILT) is a serious viral disease that causes significant economic losses
in poultry production, primarily due to high mortality rates and decreased egg production. The
disease is characterized by pronounced respiratory symptoms in affected birds and
pathomorphological changes in the respiratory tract. In this study, the ILT virus was diagnosed on
layer hen farms based on clinical signs and pathological findings, with a final diagnosis confirmed
using the molecular PCR method. The infection was initially observed in the rear sections of the
facility and spread throughout the entire building as the disease progressed. Clinical symptoms in
affected birds included dyspnea, serous nasal discharge, conjunctivitis, and swelling of the head
in the orbital region. Pathomorphological changes included yellow diphtheroid deposits in the
tracheal and laryngeal lumen, mucous exudate, caseous plugs at the entrance to the larynx, and
haemorrhagic inflammation of the tracheal and laryngeal mucosa. Microscopically,
pathognomonic inclusion bodies were detected in infected cells. In some cases, in addition to the
ILT virus, the bacteria Haemophilus gallinarum was also isolated, indicating a synergistic effect
of viral and bacterial infection, further contributing to the severity of clinical signs. Early
recognition of clinical symptoms and rapid diagnosis of ILT virus (through pathological,
histopathological, and molecular examination) play a key role in implementing appropriate
treatment and prevention measures to reduce economic losses and enable effective control on the
farm.

Keywords: infectious laryngotracheitis, clinical presentation, pathomorphological findings,
Haemophilus gallinarum.
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IIpenaBame 110 MO3UBY

ATHIIMYHA KYT'A ) KUBUHE - U3A30BH U CTPATEI'HJE 3A KOHTPOJY ¥
KNBUHAPCTBY

Aunexkcannap JOJOBCKHAY

Yuugepsurer ,,Ce. Kupwi u Metoauj* y Cxomsby, ®akynrer BeTepunapcke Meauuune, Ckorube, CjeBepHa
Makenonuja
*Kopecnogentnu ayrop: Anekcanaap Jomxoscku, adodovski@fvm.ukim.edu.mk

Cakerak

AtunmuHa Kyra skuBuHe wim Ibykacicka 6omnect (ND) He mpecraje OuTHm riaBHa BHpyCHA
npujeTmha qomahoj KUBUHUM W JMBJBHM IMTHIAMa MIMPOM CBHUjETa, Y3pOKOBaHAa aBHjapHUM
oproaBynaBupycom | (o6nuHO Ha3uBaHMM BUpycoM bbykacincke 6oiectr, NDV). NDV nokasyje
LIMPOK CIIEKTap BUPYJICHIIM]€E, KIacu(UKOBaH j€ y JIEHTOI'€HEe, ME30I'€HE U BEJIOr€HE aTOTHUIIOBE,
KOjJU yTUYY Ha peCIIMPATOPHHU, FaCTPOMHTECTUHAIHU U HEPBHU cucTeM. KIIMHUYKY 3HAIU U HCXO
Bapupajy y 3aBUCHOCTH Off BpcTe jgoMahiHa, UMYHOJIOIIKOT cTaTyca M BUPYCHOT COja, IPU 4eMy
BEJIOI€HU COJEBU JIOBOJIE /10 CTOIE CMPTHOCTH Koja ce mpuOmmkaBa 100% kol ocjeTsbuBUX
nomynanyja. Llywme oBor paga je 6uo ma ce mporujern TpeHyTHH ytunaj ND Ha >xuBuHapcKy
UHAYCTPH]jY, /1a Ce MPOLUjeHe TPEHYTHE JMJarHOCTUYKE U KOHTPOJHE Mjepe U Jia ce MpeasioxKe
WHTETPUCAHE CTpaTerdje 3a MoOoJbIlIaHy KOHTpody Ooiyectu. CrlpoBeAcH je cBeoOyXxBaTaH
IperJiel Hay4yHe JUTepaType U HeJaBHUX M3BjellTaja o enuaeMujama, ¢ oKycoM Ha pa3HOJIUKOCT
cojeea NDV, naujarHoctuuku Hampenak (usomaija Bupyca, RT-PCR (peakuuja naHuaHe
[IOJIUMEpa3e y PeaHOM BpPEMEHY), CEpOJIOIIKHM TECTOBH), CTpaTeruje BaKLUHALMje U IpaKce
ouocuryproctu. Takohe je W3BpIIeHAa KOMIApaTHBHA aHaIM3a €(PUKACHOCTH BaKIIMHA MPOTUB
HOBHMX BapujaHTHHX cojeBa. NDV je m masse pacmpocTpameH WIMpOM CBHjeTa, y3pokyjyhu
€KOHOMCKe T'yOuTKe 300T CMPTHOCTH, Ta/ia TIPOU3BOIE U TPrOBHHCKHUX OTpaHUYEHa. YTIPKOC
pacrpocTpalkeHUM HalopuMa 3a BakKIUHALM]y, €NHJIeMHje U JaJbe IOCTOje, Y3POKOBaHE
AHTUTEHUM BapHjaldjamMa, CyOONTHUMAIHOM TOKPUBEHOIINY BakKIMHAMa W HeaJeKBaTHUM
ynpaBsbambeM dapmama. HepaBHe cTyamje ucTuuy nojaBy reHeTCKU pasHonukux cojeBa NDV, ox
KOJUX HEKM HMaJy CMameHy OCJeTJbMBOCT Ha BakKIMHYy, Hariamasajyhu mnotpeOy 3a
KOHTHMHYMpPaHUM Te€HOMCKUM Haa3opoM. Eduxacna kontpoma ND 3axtujeBa BuIIECTpYyKH
MPUCTYN, KOJU KOMOMHYyje MOOOJbIlIaHE IMPOTOKOJIE BaKIMHAILM]E, CTPUKTHY OHOCHUTYpPHOCT,
eMUJIEMHOJIOIIKY HaJ30p Yy peaJHOM BpeMEeHy M pa3Boj BakIMHa cibeaehe reHepaiuje
npuiaroheHux nupkKyiuuyhum cojeBuma. Jauame pernoHaiHe U Tio0aiHe capaJme U Mpexa
Ha/130pa Cy KJbY4HH 3a yonaxapamwe yTuiaja ND Ha 311paBibe U IPOU3BOIHY KUBUHE.

Kibyune pujeun: Hbykacncka Gomnect, 3ApaBibe KMBHUHE, €MUACMHOJIOTH]a, €BOIYIIHMja BUpYCa,
KOHTPOJIHE CTpaTeTHje.
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NEWCASTLE DISEASE - CHALLENGES AND STRATEGIES FOR CONTROL IN
POULTRY

Aleksandar DODOVSKI*™*

1Ss. Cyril and Methodius University in Skopje, Faculty of Veterinary Medicine, Skopje, North Macedonia
*Corresponding author: Aleksandar Dodovski, adodovski@fvm.ukim.edu.mk

Summary

Newcastle disease (ND) remains a major viral threat to domestic poultry and wild birds globally,
caused by Avian orthoavulavirus 1 (commonly referred to as Newcastle disease virus, NDV). NDV
exhibits a wide spectrum of virulence, classified into lentogenic, mesogenic, and velogenic
pathotypes, affecting respiratory, gastrointestinal, and nervous systems. Clinical outcomes vary
based on host species, immune status, and viral strain, with velogenic strains leading to mortality
rates approaching 100% in susceptible populations. The aim of this study was to assess the ongoing
impact of ND on poultry industries, evaluate current diagnostic and control measures, and propose
integrated strategies for improved disease management and prevention. A comprehensive review
of peer-reviewed literature and recent outbreak reports was conducted, focusing on NDV strain
diversity, diagnostic advancements (virus isolation, RT-PCR (real-time polymerase chain
reaction), serological assays), vaccination strategies, and biosecurity practices. Comparative
analysis of vaccine efficacy against emerging variant strains was also performed. NDV remains
highly prevalent worldwide, causing severe economic losses due to mortality, production declines,
and trade restrictions. Despite widespread vaccination efforts, outbreaks persist, driven by
antigenic variation, suboptimal vaccine coverage, and inadequate farm management. Recent
studies highlight the emergence of genetically diverse NDV strains, some with reduced vaccine
sensitivity, emphasizing the need for continuous genomic surveillance. Effective control of
Newcastle disease requires a multifaceted approach combining enhanced vaccination protocols,
rigorous biosecurity, real-time epidemiological monitoring, and the development of next-
generation vaccines tailored to circulating strains. Strengthening refional and global collaboration
and surveillance networks is essential to mitigate the burden of ND on poultry health and
production.

Keywords: Newcastle disease, poultry health, epidemiology, virus evolution, control strategies.
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IMPOI'PAMU BAKIIMUHAIIMJE TIPOTUB HH®EKTUBHOI'
JIAPUHI'OTPAXEUTUCA - IIPUMEPH U3 ITPAKCE

Mapko TAJUR**, Cao6onan KHEJKEBUR?, busbana BYPBEBURY, Taau6op TOAOPOBUR?,
Musenko PUKURY, Jenena MAJIETURZ, Tamam IETPOBUR!

'"Hay4ynu MHCTUTYT 3a BeTepuHapcTBO ,,HoBu Cax’, HoBu Cax, CpOuja
2Hayunu uHCTHTYT 3a BetepuHapcTso Cpbuje, Beorpan, Cpouja
*Kopecnoaentau aytop: Mapko Ilajuh, markopajic@niv.ns.ac.rs

Caskerak

Bakuunanuja mpezacrasiba jeaH oJ] Haje(MKACHUjUX HAuyMHA IPEBEHIMje MojaBe OoyecTH y
CaBpEMEHOM XMBUHAPCTBY. VIHTEH3MBHA )KMBUHAPCKA [IPOU3BO/IHa CE€ CBAKOJAHEBHO CyoyaBa ca
MHOTHM pECUApaTopHUM OojecTMa, oA Kojux wuH(pekTuBHU JnapuHroTpaxentuc (MJIT)
IIpeJCTaBJba jeiaH o1 HajBehux pusuka. Y Ipuiior oBOMe roBOpe U 3Ha4ajHU €eKOHOMCKH I'yOuIH
KOjU HAacCTajy y MPOM3BOIH, NPWIMKOM TojaBe Oojectu. Ha ocHOBY HMCKycTaBa ca TepeHa H
JOCTYIIHUX I0JlaTaka W3 JIMTepaType, NMPUKa3aHU Cy Pa3IMYUTH HPUCTYNH BaKLUHALM]U, OJ
npumene xuBux ateHyupanux (CEO-nunehun emOpuonun u TCO-kyntypa TKHMBa) BakLMHA, 10
yBohema caBpeMEHUX PEKOMOMHAHTHHUX BEKTOPCKMX BaKILMHA, 3aCHOBAHMX Ha XepIleC BUPYCY
hypaka (rHVT-LT). Baknunanuja npuMEHOM pPEKOMOMHAHTHE BaKIMHE Yy WHKYyOaTOPCKO]
CTaHUIM U )KUBE BaKIIMHE y OJIr0jy, IoKa3aJa ce Kao epukacHa Mepa y Cy30ujamy IMpemha BUpyca
WIIT, y moapy4juma ca BucokuM pusukoMm onx mojaBe MJIT. Ilopem oBHX KOMOWHOBAHHX
nporpama, y ymnorpeOu cy M IporpamMM Kojy yKibydyjy HNpHUMEHY JABE J03€ >KMBE BaKLUHE,
Hajuemrthe Ha apmama Ha kojuma je mpucytan MJIT Bupyc. Kon mpuMene oBakBHX mporpama
MOpa ce BOAWTHU padyyHa O M0jaBU JaTeHTHE MH(eKuHje (peakTHuBallMje BaKIIMHATHOT BHpYCa)
yCJe MPUCYCTBA HEKOT CTPECHOT CTarma. Y CTAHOBJHEHO j€ J1a ¢ HajOOJbU PE3yJITaTU MOCTUKY
KaJa je BakIMHalMja yckialeHa ca cTporuM OMOCHUTYpHOCHMM Mepama. MckycTBa u3 HelaBHE
nojae MJIT y pervoHy nokasyjy Ja HelOCTaTak WM HEOAroBapajyha mpHMeHa BaKIMHalWje
IIPEJCTaBJba INIaBHU (PAKTOp pU3MKa Y I0jaBH U LIMpewmy Oojectu. 300r Tora ce mpernopyuyje
yBoh)eme 00aBe3He BaKIMHAIIM]€ Y MOAPYYjUMa Ca BUCOKHUM PU3UKOM OJ1 IT0jaBe 00JIECTH.

Kibyune peun: nHQEKTUBHH JIApUHTOTPAXEUTHUC, BaKIIMHAIIM]A, PEKOMOWHAHTHE BaKIIUHE, )KUBE
BaKIIMHE, OMOCUTYPHOCT.
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VACCINATION PROGRAMS AGAINST INFECTIOUS LARYNGOTRACHEITIS —
EXAMPLES FROM PRACTICE

Marko PAJICY, Slobodan KNEZEVIC!, Biljana PURPEVIC?, Dalibor TODOROVIC?, Milenko
RIKICY, Jelena MALETIC?, Tama§ PETROVIC!

!Scientific Veterinary Institute ,,Novi Sad“, Novi Sad, Serbia
2Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Srhija
*Corresponding author: Marko Paji¢, markopajic@niv.ns.ac.rs

Summary

Vaccination represents one of the most effective methods for preventing disease outbreaks in
modern poultry production. Intensive poultry farming is continuously challenged by various
respiratory diseases, among which infectious laryngotracheitis (ILT) poses one of the greatest
risks. This is evidenced by the significant economic losses associated with ILT outbreaks. Based
on practical experience and data from the literature, different vaccination strategies are presented,
ranging from the use of live attenuated vaccines (CEO-chicken embryos and TCO-tissue culture)
to the implementation of modern recombinant vector vaccines based on turkey herpesvirus (rHVT-
LT). Vaccination using a recombinant vaccine in the hatchery and a live vaccine during the rearing
period has proven to be an effective approach in controlling the spread of the ILT virus in high-
risk areas. In addition to these combined programs, there are protocols involving the administration
of two doses of live vaccine, most used on farms where ILT virus is already present. When
applying such programs, attention must be paid to the risk of latent infection (reactivation of the
vaccine virus) triggered by stress factors. The best results are achieved when vaccination is
coordinated with strict biosecurity measures. Experiences from recent ILT outbreaks in the region
indicate that lack of vaccination or improper implementation of vaccination protocols is the main
risk factor in the emergence and spread of the disease. Therefore, mandatory vaccination is
recommended in areas with a high risk of ILT occurrence.

Keywords: infectious laryngotracheitis, vaccination, recombinant vaccines, live vaccines,
biosecurity.
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3HAYAJ ITIPOCTUPKE Y HACTAHKY NIOAOJAEPMATUTUCA

Caobonan KHEJKEBURY, Mapko TAJUR?, Cysana BAJAKOBUR KHEXKEBUR', Musienko
PUKUWR?, 3opan PYKUR? Baaga IPAIIKOBUR®

'Hayunu nncTHTYT 32 BeTepuHapcTso ,,Hou Can, Hosu Can, Cpbuja
2Vuusepsurer y Hosom Cany, Iossonpuspennu pakynrer, Hou Can, Cpouja
SVuupepsurer y beorpany, ®akynter BeTepuHapcke MeauuHe, beorpaa, Cpbuja
*Kopecniomentrau aytop: Cinobonan Kuexesuh, slobodan.knezevic@niv.ns.ac.rs

Caxkerak

Konrakthu npepmarutic (nmar. pododermatitis) mpencraBiba cTambe KOje Ce KapaKTEPHIIE
3arajbemheM U HEKPOTHYHHM Jie3hjaMa, KOoje MOTy OMTH MOBPUIMHCKE WIH AyOOKe, JIOKAIN30BaHEe
Ha TabaHCKo] (IJIaHTapHO]) MOBPIIMHU cTonana. Jlesuje Ha TaOaHCKOM Jiely ce MOTY JOJaTHO
MCKOMILTMKOBATH CEKYHJAPHOM OaKTepHjCKOM HWH(EKIHjOM, MITO MOCISINYHO MOXKE [
pesynryje ynanom 3rimoboBa. I[lomenyra omrehewa manudectyjy 6on, Omwino na cy moj
MHOPEKIMjOM WIH He, TpeacTaBibajyhu mpobnem ca craHoBumTa 100podutu. Jlom kBamuteT
npocTUpke Hajuemhe yTuue Ha mMojaBy moponxepmarutuca. [locToju Buile MeTona eBatyanuje
creniena omrehema Tabana u 3r1000Ba, a Hajuenhu U Haj3aCTYIJbEHUJU HAYMH OICHUBAKA jE Y
ckiamy ca mpernopykama \Welfare Quality® meronama aacneknuje u nanmamje. ub
UCTpaKMBama je OMo mpolieHa cTernena omrehema Ha TabaHuMa TOBHUX IiuTha yrnotpe6oM mect
pa3IMYUTUX BpPCTAa MPOCTHUPKE, U TO cerkane mmeHu4He ciaame (I tperman), xobmoune (Il
TpeTMmaH), MemaBuHe 1/3 ceukane miieHnyHe ciame, 1/3 xoonosune u 1/3 tpecera (Il tperman),
nenerupane miennyne ciame (IV tperman), nenerupane xo6aoBuHe (V TpeTMaH) U IEIETHPAHE
memaBuHe 1/3 cenkane miienudHe ciame, 1/3 xo6nosune u 1/3 tpecera (VI tperman). [lpema
N00MjeHUM pe3ynTara, Ha Kpajy ToBa (42. nana) 3HauajHo (P<0,05) Hajmamu cremneH omrehema
3abenexeH je y VI, Il u IV tpermany, rae cy npuMmemeHe nenetupane Gpopmynanmje IpoCcTUPKU
U pactpecuta xobnoBuHa. 3Hauajuo (P<0,05) HajBehm cremeH omreherma Koke Ha TabOAHCKO]
MOBPLIMHU HOTy Opojnepa 3abenexen je y Il Tpermany, rae je mpumemeHa pacTpecuTa
dopmynanuja merrasute 1/3 cenkane miennuHe cname, 1/3 xo6nosune u 1/3 tpecera. Jlesuje Ha
Ta0aHCKO] TOBPIIMHU HOTY Opojjiepa HajMamer CTENeHa YOueHE Cy NMPHUMEHOM IeJIeTUPAHUX
¢dopmyrnanrja IpOCTUPKH, Ka0 U pacTpecuTe XoOJOBHHE, 3axBasbyjyhu Mekohu Matepujana u
BUXO0BO] CTPYKTypu. C 003UpoM Ja cy OpojiaepH y CTATHOM JOJUPY ca MPOCTUPKOM, aJIeKBaTaH
MEHalIMEHT, 100ap 0/1abup MaTepHjaia, IPaBUIHO CKIaIUIITEHhEe MaTepHjajia U leropa ynorpeda
MMajy 3a IWJb 00Jb€ 3/IPAaBCTBEHO CTamkE U JOOPOOUT Opojiepa.

Ki/byyne peuM: KOHTaKTHH JepMAaTHTHC, Opojiepu, M0OpoOWT, TeleTHpaHa W pacTpecuTa
¢bopmynanrja IpoCTUPKE.

3axpanuuiia: OBaj paj je noapskaH cpecTBuMa MHUHHCTAPCTBA HayKe, TEXHOJIOIIKOT pa3Boja U HHOBAIIHM]a
Peny6iinke Cp6wuje (Yrosop 6poj 451-03-136/2025-03/200031).
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THE IMPORTANCE OF BEDDING MATERIAL ON OCCURRENCE AND SEVERITY
OF PODODERMATITIS

Slobodan KNEZEVICY, Marko PAJl(’:j, Suzana VIDAKpVIC K,NEZEVICl, Milenko RIKICY,
Zoran RUZIC?, Vlada DRASKOVIC?

!Scientific Veterinary Institute ,,Novi Sad“, Novi Sad, Serbia
2University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
SUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Slobodan Knezevi¢, slobodan.knezevic@niv.ns.ac.rs

Summary

Contact dermatitis (lat. pododermatitis) is a condition characterized by inflammation and necrotic
lesions that can be superficial or deep, localized on the plantar surface of the foot. Lesions on the
plantar part can be further complicated by secondary bacterial infection, which can subsequently
lead to inflammation of joints. Such lesions manifest pain, whether infected or not, representing a
problem from a welfare point of view. Poor quality of the bedding material most often affects the
occurrence of pododermatitis. There are several methods for classification the level of lesion
severity to the soles and joints. The most common and widespread methods of assessment
pododermatitis are observation and palpation in accordance with the recommendations of Welfare
Quality®. The aim of this study was to evaluate the occurrence of pododermatitis in broilers reared
on six different types of bedding materials, including chopped wheat straw (treatment 1), wood
shavings (treatment Il), mixture of 1/3 chopped wheat straw, 1/3 wood shavings and 1/3 peat
(treatment 111), wheat straw pellets (treatment 1V), softwood pellets (treatment V), and pellets of
1/3 wheat straw, 1/3 wood shavings and 1/3 peat (treatment V1). According to the results obtained,
at the end of fattening (day 42), a significantly (p<0.05) lower incidence of damage was recorded
in treatments VI, Il and IV, where pelleted bedding formulations and non-pelletized shavings
formulations were applied. Significantly, (p<0.05) the highest degree of damage to the skin of the
plantar surface of the broiler legs was recorded in treatment 111, where non-pelletized formulation
of the mixture of 1/3 chopped wheat straw, 1/3 sawdust and 1/3 peat was applied. The lowest grade
of lesions was observed at the feet of broilers reared on pelleted bedding formulations and non-
pelletized shavings, due to the softness of the materials and their structure. Since broilers are in
constant contact with the bedding materials, adequate management, good material selection,
proper storage and use of materials contributes to better health and welfare of the broilers.

Keywords: contact dermatitis, broilers, welfare, pelletised or non-pelletised bedding materials.
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SEROLOSKO I MOLEKULARNO ISPITIVANJE ASIMPTOMATSKIH PASA NA
PRISUSTVO LEPTOSPIRA SPP.

Jelena MARIC™*, Ivona SUBICY, Zivoslav GRGICZ Marija STOJILJKOVIC?, Dragan
KNEZEVIC!, Sonja OBRENOVIC*

tJavna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan”, Banja Luka, Bosna i Hercegovina
2Naucni institut za veterinarstvo ,,Novi Sad*, Novi Sad, Srhija
3Veterinarski specijalisticki institut ,,Ni§*, Ni§, Srbija
“Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*Korespodentni autor: Jelena Mari¢, jelena.maric@virs-vbh.com

Sazetak

Leptospiroza predstavlja znacajan problem javnog zdravlja na globalnom nivou, jer je utvrdeno
povecanje incidencije, kako u zemljama u razvoju, tako i u razvijenim zemljama. Utvrdeno je da
su psi kompetentni domacini leptospira i imaju vaznu ulogu u eko-epidemiologiji leptospiroze.
Zarazeni psi mogu Siriti leptospire na velike udaljenosti, izlucujuéi veliki broj bakterija urinom
nedjeljama, a u nekim slucajevima i godinama, kontaminiraju¢i zivotnu sredinu. Serolosko
ispitivanje pasa moze biti koristan metod u cilju utvrdivanja geografske distribucije patogenih
serovarijeteta leptospira i za otkrivanje novih zarista, koja predstavljaju potencijalnu opasnost za
humanu populaciju. Imajuéi u vidu da leptospirurija i renalno klicono$tvo ne moraju biti praceni
seropozitivnoscu, seroloski testovi nisu pogodni za otkrivanje kliconosa. Cilj ovog istrazivanja bio
je da se ispita uloga asimptomatskih pasa kao rezervoara i izlucivaca leptospira, primjenom
seroloskih i molekularnih metoda. Ispitivanje je obuhvatilo 74 psa od kojih je uzorkovana krv
(n=74) 1 urin (n=36). Serolosko ispitivanje je sprovedeno testom mikroskopske aglutinacije (MAT)
sa devet serovarijeteta Leptospira spp. Detekcija genoma patogenih leptospira u urinu izvrSena je
metodom real-time PCR (reakcija lan¢ane polimeraze u realnom vremenu). Primjenom MAT testa
specifiCna antitijela u titru >1:100 utvrdena su u 14,9% (11/74) uzoraka, pri ¢emu je najcesci
serovarijetet bio Australis. Primjenom real-time PCR, genom patogenih Leptospira spp. utvrden
je u 22,2% (8/36) uzoraka urina. Samo jedan pas (12,5%) bio je istovremeno pozitivan primjenom
MAT i real-time PCR. Dobijeni rezultati ukazuju na znacaj istovremene primjene seroloskih i
molekularnih metoda u epizootioloSkim istrazivanjima i dijagnostici leptospiroze, kao i na potrebu
za kontinuiranim nadzorom populacije pasa u cilju procjene rizika po javno zdravlje.

Kljuéne rije¢i: leptospiroza, psi, MAT, real-time PCR.

Zahvalnica: Rad je podrzan sredstvima Ministarstva nauke, tehnoloSkog razvoja i inovacija Republike
Srbije (Ugovor broj 451-03-66/2024-03/200143).
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KNEZEVIC!, Sonja OBRENOVIC*
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2Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Novi Sad, Serbia
3Veterinary Specialist Institute ,,Nis“, Ni$, Serbia
“University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: Jelena Mari¢, jelena.maric@virs-vbh.com

Summary

Leptospirosis represents a significant public health problem globally, as an increase in incidence
has been observed both in developing and developed countries. It has been established that dogs
are competent hosts for Leptospira and play an important role in the eco-epidemiology of
leptospirosis. Infected dogs can spread Leptospira over large distances, excreting large numbers
of bacteria in their urine for weeks, and in some cases, even years, thus contaminating the
environment. Serological testing of dogs can be a useful method for determining the geographic
distribution of pathogenic Leptospira serovars and for identifying new hotspots that pose a
potential threat to the human population. Given that leptospiruria and renal carriage do not
necessarily correlate with seropositivity, serological tests are not suitable for detecting carriers.
The aim of this study was to investigate the role of asymptomatic dogs as reservoirs and excretors
of Leptospira through the application of serological and molecular methods. The study included
74 dogs, from which blood (n=74) and urine (n=36) samples were collected. Serological testing
was performed using the microscopic agglutination test (MAT) with nine serovars of Leptospira
spp. The detection of the Leptospira genome in urine was carried out using real-time PCR
(polymerase chain reaction). Using the MAT test, specific antibodies at a titer of >1:100 were
found in 14.9% (11/74) of the samples, with the most common serovar being Australis. Using real-
time PCR, the genome of pathogenic Leptospira spp. was detected in 22.2% (8/36) of the urine
samples. Only one dog (12.5%) was positive by both MAT and real-time PCR. The obtained
results highlight the importance of the simultaneous application of serological and molecular
methods in epizootiological studies and leptospirosis diagnosis, as well as the need for continuous
monitoring of the dog population to assess the public health risk.

Keywords: leptospirosis, dogs, MAT, real-time PCR.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
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PRISUSTVO SPORA AMERICKE GNJILOCE (PAENIBACILLUS LARVAE) U
UZORCIMA MEDA NA PODRUCJU BOSNE I HERCEGOVINE

Sajma HUREMOVICY, Selma KUNIC!

LJavna ustanova Veterinarski zavod Tuzlanskog kantona, Tuzla, Bosna i Hercegovina
*Korespodentni autor: Sajma Huremovi¢, sajma.huremovic@vetzavodtk.ba

Sazetak

Bolesti pcela predstavljaju veliki izazov za pcelare Sirom svijeta, jer ne samo da direktno uti¢u na
zdravlje pcelinjih zajednica, ve¢ mogu znacajno uticati i na kvalitet i sigurnost meda. Jedna od
najopasnijih bakterijskih bolesti pcela je americka gnjiloca, koju izaziva bakterija Paenibacillus
larvae. Ova bolest napada leglo pcela, uzrokujuéi njihovo propadanje i raspadanje u ljepljivu
tamnu masu, koja ima karakteristi¢an neprijatan miris. [zazov sa ameri¢kom gnjilo¢om lezi u tome
Sto bakterija formira spore koje su izuzetno otporne na visoke temperature i hemijske
dezinficijense. Kada se ove spore nadu u medu, mogu opstati godinama, §to predstavlja opasnost
ne samo za zarazenu kosnicu, ve¢ i za druge zajednice, ukoliko se med koristi kao hrana ili dodatak.
Validacija efikasnosti mjera za zastitu zdravlja pcelinjih zajednica od americke gnjilo¢e pcelinjeg
legla, koje su obavezne, provode se tokom proljetnog perioda, te verifikacija pCelarske prakse i
resursa, kao i stru¢nost za redovnu i vanrednu inspekciju. KoriStena metoda je metoda propisana
od Svjetske organizacije za zdravlje zivotinja (WOAH). Uzorci meda se zagrijavaju radi lakSe
manipulacije. Vrsi se pasterizacija odvaganog uzorka meda da bi se eliminisali kvasci, gljivice 1
vegetativni oblici drugih bakterija. Za svaki uzorak se zasijavaju po tri ploce, a inkubira se na 37°C
kroz sedam dana. Na Columbia krvnom agaru kolonije Paenibacillus larvae su malene, pravilne,
sjajne i sivkaste. Identifikacija je mikroskopska metoda zasnovana na bojenju po Gramu. OsuSen
prepara mikroskopira se imerzionim objektivom. Istrazivanje je sprovedeno na 30 uzoraka
upakovanog meda, kupljenog za potrebe istrazivanja na lokalnim sajmovima u gradovima Bosne
i Hercegovine , tokom perioda septembar-oktobar 2024. godine. Period vrcanja je proljece/ljeto
2024. godine. Od ukupnog broja uzoraka, u Cetiri tj. 13% uzoraka uocene su spore Paenibacillus
larvae. Ukoliko se primijeni model kategorisanja buduceg rizika od oboljenja pcelinje zajednice
po konceptu pragova niska kategorija (manje od 2 spore/gram meda), umjerena kategorija (2-10
spora/gram meda) i visoka kategorija (viSe od 100 spora/gram meda), vlasnike meda sa pozitivnim
rezultatom-pcelinjake, rasporedili bi u visoke kategorije rizika na osnovu rezultata dobivenih
istrazivanjem 1 prisustvom koncentracije spora vece od 100 u gramu analiziranog meda.

Kljuéne rije¢i: Americka gnjilo¢a, Paenibacillus larvae, spore, med, Bosna i Hercegovina.
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THE PRESENCE OF SPORES OF THE AMERICAN FOULBROOD (PAENIBACILLUS
LARVAE) IN HONEY SAMPLES IN BOSNIA AND HERZEGOVINA

Sajma HUREMOVICY, Selma KUNIC!

Yeterinary Institute of Tuzla Canton, Tuzla, Bosnia and Herzegovina
*Corresponding author: Sajma Huremovic¢, sajma.huremovic@vetzavodtk.ba

Summary

Bee diseases pose a major challenge to beekeepers around the world, as they not only directly
affect the health of bee colonies, but can also significantly affect the quality and safety of honey.
One of the most dangerous bacterial diseases of bees is American foulbrood, caused by the
bacterium Paenibacillus larvae. This disease attacks bee brood, causing them to decay and
disintegrate into a sticky, dark mass that has a characteristic unpleasant odor. The challenge with
American foulbrood is that the bacteria forms spores that are extremely resistant to high
temperatures and chemical disinfectants. Once these spores are in honey, they can survive for
years, posing a danger not only to the infected hive but also to other colonies if the honey is used
as food or a supplement. Since this disease is highly contagious, honey from infected hives should
not be used or sold. Validation of the effectiveness of measures to protect the health of bee colonies
against American brood rot, which are mandatory, are carried out during the spring period, and
verification of beekeeping practices and resources, as well as expertise for regular and
extraordinary inspections. The method used is the method prescribed by the World Organization
for Animal Health (WOAH). The honey samples are heated for easier manipulation. The weighed
honey sample is pasteurized to eliminate yeasts, fungi and vegetative forms of other bacteria. Three
plates are inoculated for each sample and incubated at 37°C for seven days. On Columbia blood
agar, Paenibacillus larvae colonies are small, regular, shiny and grayish. Identification is a
microscopic method based on Gram staining. The dried preparation is examined microscopically
with an immersion objective. The research was conducted on 30 samples of packaged honey
purchased for research purposes at local fairs in the cities of Bosnia and Herzegovina during the
period September - October 2024. The spinning period is spring/summer 2024. In 13% (four
samples) out of the total number of samples Paenibacillus larvae spores were observed. Apiaries
with inappropriate samples would be placed in the high-risk category of future risk of diseases of
the bee colony, based on the test results. The applied categorization concept is based on the concept
of thresholds low category (less than 2 spores/gram of honey), moderate category (2-10
spores/gram of honey) and high category (more than 100 spores/gram of honey).

Keywords: American foulbrood, Paenibacillus larvae, spores, honey, Bosnia and Herzegovina.
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PRIKAZ SLUCAJA POJAVE EDEMSKE BOLESTI NA SARANSKIM RIBNJACIMA U
SRBIJI

Dusan LAZICY, Biljana PURPEVIC?, Milenko RIKICY, Zoran RUZIC? Tijana KUKURIC?,
Nikolina NOVAKOQV?

!Naucni institut za veterinarstvo ,,Novi Sad*, Novi Sad, Srbija
2Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad, Srbija
*Korespodentni autor: Dusan Lazi¢, dusan.l@niv.ns.ac.rs

Sazetak

Edemska bolest sarana (EBS), poznata i kao ,,spavajuca bolest sarana“, prvi put je registrovana u
Srbiji 2017. godine. Od tada je potvrdeno vise slu¢ajeva na saranskim ribnjacima sirom zemlje,
Sto je izazvalo znacajne ekonomske gubitke i povecanje cene konzumnih sarana. Bolest se
manifestuje letargijom, gubitkom apetita, edemima koze i $krga i poveéanom osetljivos¢u na
sekundarne infekcije. Virus se prenosi kontaktom sa zaraZenim ribama, zagadenom vodom i
kontaminiranom opremom. Zbog toga su biosigurnosne mere od kljuénog znacaja za spreavanje
Sirenja bolesti. One ukljucuju dezinfekciju opreme i vozila, strogu kontrolu unosa novih jedinki,
kao 1 uspostavljanje karantina za ribu koja dolazi iz drugih izvora. Edukacija osoblja i ogranicenje
pristupa ribnjacima takode doprinose smanjenju rizika. Dijagnostika EBS se vrsi savremenim
molekularnim metodama, prvenstveno real-time PCR tehnikom (reakcija lan¢ane polimeraze u
realnom vremenu), koja omogucava brzu i preciznu detekciju virusa, ¢ak i kod riba bez vidljivih
simptoma. Uvodenje redovnog nadzora i testiranja tokom prometa ribe doprinosi ranom otkrivanju
1 suzbijanju bolesti. Razvoj vakcina i imunostimulativnih sredstava, kao i dalja istrazivanja virusa
1 njegove epidemiologije, kljuéni su za dugoro¢no ocuvanje zdravlja Sarana i odrzivost
proizvodnje.

Kljuéne re¢i: edemska bolest Sarana, Carp Edema Virus, biosigurnost, dijagnostika, real-time
PCR.
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CASE REPORT ON THE OCCURRENCE OF CARP EDEMA DISEASE IN CARP
FARMS IN SERBIA
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Nikolina NOVAKOQV?

!Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
2University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*Corresponding author: dusan.l@niv.ns.ac.rs

Summary

Carp Edema Virus (CEV), also known as “Koi Sleepy Disease” was first detected in Serbia in
2017. Since then, multiple outbreaks have been reported at carp farms across the country, leading
to significant economic losses and increased market prices of common carp. The disease causes
lethargy, loss of appetite, skin and gill edema, and increased susceptibility to secondary infections.
The virus spreads through contact with infected fish, contaminated water, and equipment, which
makes control challenging. Therefore, biosecurity measures are essential for disease prevention.
These include disinfection of equipment and vehicles, strict control of new fish stock introductions,
and the establishment of quarantine protocols. Staff training and access restrictions within farms
also contribute to risk reduction. Diagnosis of CEV is carried out using modern molecular
techniques, primarily real-time PCR (polymerase chain reaction), which allows for rapid and
accurate virus detection, even in asymptomatic fish. Implementing regular monitoring and
mandatory testing during fish trade helps in early detection and containment. The development of
vaccines and immunostimulants, along with further research on the virus and its epidemiology, is
crucial for long-term carp health protection and sustainable aquaculture in Serbia.

Keywords: koi sleepy disease, Carp Edema Virus, biosecurity, diagnosis, real-time PCR.
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INPAKTUYHH ITPUCTYII JUJATHOCTHUILIU CYIIKJIMHUYKOI'
EHAOMETPUTUCA KPABA

Musnan MAJIETURY, Bpanuciaas KYPEJbYIINR? Cnodonanka BAKAIHAILL, Josan
BJATIOJEBUR?Y, Antekca MUJATOBUR?, Becha MUJIMKAEBUR?, Bojan MUWJIOBAHOBUR?

1Vuuepsurer y Beorpany, ®akynter BeTepuHapcKe Meauiune, beorpaa, Cpbuja
2Hayunu uHCTHTYT 3a BeTepuHapcTio Cpbuje, Beorpan, Peny6nuka Cpouja
*Kopecnonentau aytop: Munan Manetuh, maletic@vet.bg.ac.rs

Caskerak

['moGanHo roBeAapcTBO, a HAPOYMUTO MPOU3BOAKA MIIEKA, MPOJIA3W KPO3 MEPHUOJ 3HAYajHUX
npoMeHa. MacoBHa NpUMEHa CaBPEMEHUX PENpOIyKTHBHHUX TEXHOJIOIHMja, YKUIame KBOTa 3a
MJIEKO yHyTap 3emasba EBporicke YHuje, moBehame BeTMUMHE CTaja, Kao U MPOMEHE y CHCTEMHMA
IIPOU3BO/IbE U arpapHoj MOJUTHULIM, 3HAYaJHO Cy YTHLAIU HAa T€HETCKY CTPYKTYpPY Y MJIEYHOM
roBemapcTBy. Y TOM KoHTekcry, cynkiaumamuku eHaomerputuc (CLIE) je mocrao 3Hadajan
npobjieM y MEHaIMEHTY pEeNnpoAyKLuje U ONpaBIAaHOCTH MNpou3BoAme. CyNKIMHUYKU
SHJIOMETPUTUC KapaKTEpHUIIe OJICYCTBO KIMHWYKK BHIJPUBUX 3HAKoBa Oosectd. JeaumHu
MoKasaresb Jia je 3anabemhe MPUCYTHO je moBehan 6poj nomumopdonykieapuux henuja (IIMH) y
[IUTOJIOMIKOM TIpernapary no0ujeHom Opucom ennomerpujyma. Crora, 3a aujaraoctuky CLIE cy
1opel PyTYHCKMX, HEONXOJHE M JoAaTHe aujarHoctuuke wmeronxe. Juchynknuja I[TMH
npecTasiba riiaBHu Mexann3am Hactanka CLIE. Etnosomky unHuonm Koju ce JOBOJE Y Be3y ca
CHE cy nponyxeHu uH(pIAMATOPHH OJArOBOp, OaKTEepHjCcKa KOHTAMUHAIMja, METa0OINYKU U
MUHEpaJIIHU IucOaTaHCH, OJHOCHO HeajganTandja Ha MoctnapraaHu nepuof. CyHnKIMHUYKH
CHJIOMETPUTUC PE3YITyjé CMamEeHOM CTONOM KOHLENIMje HAaKOH IPBOT  BELITAuyKOT
OoceMemaBama, a TUME W TPOAYKEHEM CcepBHC Mepuona. JlujarHocTMka ce 3acHUBA Ha
yrBphuBamy npouenta [IMH y nuronomkom pazMasy eHaoMeTpHjyMa HakoH 21. jaHa mocie
TeJberha. JIMjarHOCTHYKHA ,,37IaTHA CTaHIAPA HE IMOCTOjH, allil IIMTOJIOIIKE TEXHUKE — TTOMYT
,,Cytobrush®, ,,Cytoprint” metose u naBaxke MaTepuile Mokasyjy HajBehy moy3aaHocT. YITpa3ByK
u OWoTICcHja ce KOPHCTE Kao JOMyHCKE MeToze. Y TOCIEAmUX HEKOJIMKO TOJAWHA WHTE3HBHO CE
UCHIHTYje U yjora 6uomapkepa. Y JIUTepaTypu U Y CTPYYHO] aKaJe€MCKOj 3ajeHUIM MOCTOjH
mMpoka amckycuja y Be3u ¢ mnpepaieHnujom CIIE. Paznor tome je HecucTeMaTHUyHOCT
JIMJaTHOCTUYKUX KPUTEpPHjyMa, CXOJHO JlaHMMa Y30pKOBama MarepHjaja ¥ T'paHUYHUM
BpenHocTuMa. Mmajyhu y BHAYy KOMIUIEKCHY €THONAaTOTe€HEe3y W JUjarHOCTHUYKE HW3a30Be€,
HEOITXO/HA CY JaJba HCTPAXHUBAKa paan NeUHICAkA CTAHIAPIU30BAHUX IPOTOKOJIA 32 paHy H
noysfany aujarnoctuky CLIE.

K.]Lyqne peuyn: KpaBa, ,Z[I/IjaFHOCTPIKa, CYINKJIMHUYKHA CHAOMCTPUTHUC.
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PRACTICAL APPROACH TO THE DIAGNOSIS OF SUBCLINICAL ENDOMETRITIS
IN DAIRY COWS

Milan MALETICY, Branislav KURELJUSIC?, Slobodanka VAKANJAC!, Jovan BLAGOJEVIC?,
Aleksa MIJATOVIC?, Vesna MILICEVICZ, Bojan MILOVANOVI(C?

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Republic of Serbia
2Scientific Veterinary Institute of Serbia, Belgrade, Republic of Serbia
*Corresponding author: Milan Maleti¢, maletic@vet.bg.ac.rs

Summary

The global cattle industry, particularly dairy production, is undergoing significant transformation.
The widespread implementation of modern reproductive technologies, abolition of milk quotas
within EU member states, herd size expansion, and changes in production systems and agricultural
policy have substantially influenced the genetic structure of dairy cattle. In this context, subclinical
endometritis (SCE) has emerged as a relevant issue in reproductive management and production
efficiency. SCE is characterized by the absence of clinical signs. The only indication of underlying
inflammation is an elevated number of polymorphonuclear cells (PMNSs) in cytological smears
obtained by endometrial cytological samples. Therefore, in addition to routine examinations,
supplementary diagnostic techniques are essential. PMN dysfunction is considered a central
mechanism in the development of SCE. Etiological factors associated with SCE include prolonged
inflammatory response, bacterial contamination, metabolic and mineral imbalances, and
inadequate adaptation to the postpartum period. SCE results in reduced conception rates following
first artificial insemination and consequently prolongs the service period. Diagnosis is based on
the percentage of PMNs in cytological smears of the endometrium collected after the 21st day
postpartum. Although a diagnostic “gold standard” has not been established, cytological
techniques such as the Cytobrush, Cytoprint method, and uterine lavage have demonstrated the
highest reliability. Ultrasonography and biopsy serve as auxiliary methods. In recent years,
biomarkers have also been intensively investigated. Scientific discourse continues regarding SCE
prevalence, largely due to inconsistent diagnostic criteria related to sampling timing and threshold
values. Given the complex etiopathogenesis and diagnostic challenges, further research is required
to develop standardized protocols for early and reliable detection of SCE.

Keywords: dairy cow, diagnosis, subclinical endometritis.
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3HAYAJ EH3UMA JJAKTAT-AEXUJIPOI'EHA3E Y IIPOHEHU ®YHKIIMOHAJIHE
AKTUBHOCTHU MJUIEYHE KJIE3JJE BACOKOMJIEYHHUX KPABA

Josan CTAHOJEBURY, Muoapar PAAMHOBU'R?, Mapko HIUHIIOBU'R?, Muxajio
EPIE/bAH, Mapuja TAJUR', 3opana KOBAUEBUR*

'Vuugepsurer y Hosom Cany, ITossonpuspennu paxynrer, Hosu Can, Cpbuja
“KopecnonenTtnu aytop: Josan Cranojesuh, jovan2912@email.com

Caxerak

OuyBana (yHKIMOHAJTHA AKTUBHOCT MJICYHE JKJIE3/1€ MpeACTaB/ba MMIIEPATHUB Yy CaBPEMEHO]
MIPOU3BOIELY MIIEKa. XEMHUjCKHU CacTaB MJICKa 3aBUCH OJ1 HICXPaHE KpaBa alld ¥ o1 (HyHKIIMOHAITHE
aKTUBHOCTH MJIeUHe Jie3ne. EH3um makrar-nmexunporenasa (LDH) mpencraBipa 3Haudajan
uaukartop omrehema henuja, na merosa noBehana KOHIEHTpaIMja y MIIEKY yKa3yje Ha omTeheme
henmuja milednnx anBeosa. M3 Tor pasziora 1usb OBOT paja je OWo Ja ce ucmura Beza usmely
KoHIeHTpanuje enzuma LDH y mieky u dyHKIIMOHaTHE aKTUBHOCTH MJICUHE KJie3ie. Y orjen je
ykJbydeHo 60 kpaBa Xommraj-Opusujcke pace, jeaHaKe TeJeCHE KOHIUIMje W ucTe (ase
naktanuje. Ko cBUX KpaBa YKJbYYCHUX Y oriell ofpel)eH je XEeMHjCKH cacTaB MIIEKa Kao |
koHIeHTpanuja ea3uma LDH y mieky. Hakon nmoOujeHnx pesynrata MCIUTaHA je KOpesaluja
u3mely konuentpanuje ensuma LDH u mapamerapa xemwujckor cacraBa miieka. YTBpheHa je
3Ha4yajHa MO3UTHBHA Kopenanuja uzMel)y xkonuenrpanuje LDH u ykymHux mportemna, yKymHOT
opoja comarckux henuja u BHB (6eta-xumpokcuOyTipar) y MIIeKy, I0K je HeraTHBHA KopeJaluja
3a0ene)keHa ca KOHIEHTPAIMjOM MJIEYHE MacTH, JaKTO3€ M KazenHa y miieKy. Ha ocHOBy oBora
MOJKE C€ 3aKJbYYHUTH JIa KOHIIeHTpanuja ensuMa LDH y miteky npejcrasba 3HauajaH UIUKATOP Y
NporeHn (QyHKIIMOHATHE aKTUBHOCTH MJICYHE JKJIE3/IC.

KibyuHe peun: kpasa, ensum LDH, mneuna xie3na.
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SIGNIFICANCE OF LACTATE DEHYDROGENASE ENZYME IN ASSESSING
FUNCTIONAL ACTIVITY OF MAMMARY GLAND IN HIGH-MILK YIELD COWS

Jovan STANOJEVIC", Miodrag RADINOVIC?, Marko CINCOVIC?, Mihajlo ERDELJAN?,
Marija PAJICY, Zorana KOVACEVIC!

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
“Corresponding author: Jovan Stanojevi¢, jovan2912@email.com

Summary

The observed functional activity of the mammary gland represents an imperative in modern milk
production. The chemical composition of milk depends on the diet of cows as well as the functional
activity of the mammary gland. The enzyme lactate dehydrogenase (LDH) is a significant indicator
of cell damage, so its increased concentration in milk indicates damage to the cells of the mammary
alveoli. For this reason, the aim of this study was to examine the relationship between the
concentration of the LDH enzyme in milk and the functional activity of the mammary gland. The
experiment included 60 Holstein-Friesian cows of equal body condition and the same stage of
lactation. The chemical composition of milk and the concentration of the LDH enzyme in milk
were determined for all cows included in the experiment. After obtaining the results, the correlation
between the concentration of the LDH enzyme and the parameters of the chemical composition of
milk was examined. A significant positive correlation was established between the concentration
of LDH and total proteins, total somatic cell count, and BHB (Beta-hydroxybutyrate) in milk,
while a negative correlation was recorded with the concentration of milk fat, lactose, and casein in
milk. Based on this, it can be concluded that the concentration of the LDH enzyme in milk
represents a significant indicator in assessing the functional activity of the mammary gland.

Keywords: cow, LDH enzyme, mammary gland.
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MACTUTHUC KPABA Y3POKOBAH MYCOPLASMA BOVIS —IIPUKA3 CJIYUAJA

HNejana KPHETA'*, Oaiusep CTEBAHOBUR?, Kemko CJIAJOJEBURY, Cphan ITJIUTOPUR?,
Muaujana BPAYAPZ Cio6ogan TAHTOP?, JIparan KHE)KEBUR?

JaBna ycranosa Berepunapcku nnctutyt Peny6auke Cprcke ,,JIp Baco Byrosan®, bama Jlyka, BocHa u
XepuerosuHa
?Betepunapcka amOynanTa ,,Bermennk®, Hoeu I'pan, Bocna u Xepuerosuna
*Kopecmoaentuu ayrop: ejana Kpuera, dejana.krneta@virs-vb.com

Caxkerak

Ha noapydjy ommrune Kpyna nHa Yam y mjecty Mamu [lyGoBuk, mpen kpaj 2024. ronune,
HAJJIEKHO] BETEPUHAPCKO] OPraHU3AlMjH j€ MPHUjaBJbEHO, HA JE€THOM HMamy, 000JbeHEe jeTHOT
rOBe/Ia Ca U3PXCHUM KIMHUYKHM CHMIITOMHMA Kao HITO Cy TIOBUIIICHA TjeJIecHa TeMIIepaTypa J10
41°C, nHeyMOHHM]ja, MacTUTUC U aujapeja. [leceT naHa KacHUje je, Ha IPYroM UMamy U3 UCTOT
MjecTa, MPHjaBJbEHO MPUCYCTBO WIACHTHYHUX CHUMIITOMHMA KOJ JKeHCKuX rpia. OHO mTO je
KapaKTEpUCTUYHO 32 OBa JIBa CiIy4Yaja jecTe Ja je BIaCHHUK ca IPBOT UMama MOCYIH0 MY3HIIHILY
CBOME KOMIIIMjU U HA Ta] HAYMH HajBjepOBaTHHje MPEeHNO HH(PEKIHUjy U y npyry mraiy. Jlokrop
BETEPHHAPCKE MEIUIIMHE j€ Tepanupao KUBOTUILE JaHUMa, alld 3HAYajHOT IIoMaKa Huje Omno. Y
Tepanuju 000JBEIUX Tpjia jé KOPUCTHO OKCUTCTPAIUKIINH, THJIO3WH, METaMHU30JI HATPHUjyM,
Butamun AD3E, Te moTnopHy Tepanujy, a KacHHUje je moveo aa ynorpedibaBa eHpo(pIOKCAUH U
HUIbEKTOpPE Ca aKTUBHOM CYIICTaHIIOM Oa3upaHoM Ha OamuTpainuHy. Y mehyBpeMeHy, ITOKTOpH
BETEPHHAPCKE MEIUIIMHE Cy JIOCTAaBHJIM Y30pKe MJIHjeKa Ha JabopaTtopujcKy nperpary. Mimjeko
je 6o 3HauajHO M3MHjeHhEeHE 00je M KOH3HMCTEHLHUje. Y30pUu MIMjeKa Cy OWJIM MOABPTrHYTH
OCHOBHOM MHKPOOHOIIOIIKOM HCIIUTHBAY, IIPH YeMy je n3oii0BaHa Oakrepuja u3 poaa Klebsiella
spp. C o63upom na Tepamnuja HUje aana oapeheHe pesynrare u Ja Cy Tpia MOKa3uBaja 3HAKE
ITHEYMOHHJ€ M MAacTUTHCA, HM3BPILIEHO j€ MOJEKYJapHO HCIUTHBAaKkE Ha INPUCYCTBO BpCTE
Mycoplasma bovis. Exctpakiuja JIHK (1e30kcuprOOHYKIEHHCKE KUCEIUHE) je W3BpIIEHA W3
mimjeka, a merogoMm Real Time PCR (peakiyja naHuaHe MoluMMepase y peaJHOM BpPEMEHy) je
notBpheH reHom oBor y3pounuka. Ct BpujeHoct o7 18, HakoH amMIITQuKanmja, je ykazupaia Ha
aKyTHY MHQEKIHUjy U KIMHUYKHM 3HadajaH Opoj MUKOIUIA3MHU Y MCIIUTHUBAaHOM y30pKy. OBaj paj
OMHCYje KIMHUYKO JKapHUIITe MUKOIIIa3Mo3e rosea y Pemy6muim Cprckoj.

Kibyune pujeun: kpase, mactutuc, Mycoplasma bovis.
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Invited lecture
COW MASTITIS CAUSED MYCOPLASMA BOVIS — A CASE REPORT

Dejana KRNETAY, Oliver STEVANOVIC', Zeljko SLADOJEVIC', Srdan GLIGORIC", Milijana
VRACAR?, Slobodan TINTOR?, Dragan KNEZEVIC!

Public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan“, Banja Luka, Bosnia and
Herzegovina
2\/eterinary Ambulance ,,Vetmedik*, Novi Grad, Bosnia and Herzegovina
*Corresponding author: Dejana Krneta, dejana.krneta@virs-vb.com

Summary

In the area of the municipality of Krupa na Una in the town of Mali Dubovik, towards the end of
last year, the competent veterinary organization was notified of a disease in one cow on a farm
with pronounced clinical symptoms such as: elevated body temperature up to 41°C, pneumonia,
mastitis and diarrhea.Ten days later, on another farm in the same area, identical symptoms were
reported in female cows. What is characteristic of these two cases is that the owner of the first farm
had lent a musical instrument to his neighbor and thus most likely transmitted the infection to the
other stable. The Doctor of Veterinary Medicine treated the animals for days, but there was no
significant improvement. In the treatment of sore throats, he used Oxytetracycline, Tylosin,
Metamizol-sodium, vitamin AD3E, and supportive therapy, and later he began using Enrofloxacin
and injectors with an active substance based on Bacitracin. In the meantime, Doctor of Veterinary
Medicine delivered milk samples for laboratory examination. The milk had significantly changed
color and consistency. The milk samples were subjected to basic microbiological testing, during
which a bacterium from the genus Klebsiella spp was isolated. Given that the therapy did not give
any specific results and that the cows showed signs of pneumonia and mastitis, molecular testing
was performed for the presence of the species Mycoplasma bovis. DNA (deoxyribonucleic acid)
extraction was performed from milk, and the genome of this pathogen was confirmed by Real
Time PCR (polymerase chain reaction). The Ct value of 18 after amplification indicated acute
infection and a clinically significant number of mycoplasmas in the tested sample. This paper
describes a clinical focus of bovine mycoplasmosis in the Republic of Srpska.

Keywords: cows, mastitis, Mycoplasma bovis.
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N3A30BU Y JIEYEIBY MACTUTHUCA: YJIIOT'A IAKTO®EPUHA KAO
AJITEPHATUBE AHTUBUMOTULIUMA

Aunnamapua TAJI®GU BYKOMAHOBURY, Usana JIABUJIOB', Muoapar PAIMHOBUR?,
Muxajiao EPJE/bAH?, Bojana BJIATOJEBURY, Braxumup BUTOBUR?

'Vuugepsurer y Hosom Cany, ITossonpuspennu paxynrer, Hosu Can, Cpbuja
2HMucturyT 3a onkonorujy, Cpemcka Kamenuna, Cpouja
“KopecnonenTtnu ayrop: Aunamapua I'andu Bykomanosuh, annamaria.galfi@polj.uns.ac

Caxerak

MactuTHc je jeHa oJ] Haj3acTYIJbeHUjUX U Haj3HAYajHUjUX OOJIECTH BUCOKOMIICYHUX KpaBa, ca
BEJIMKMM €KOHOMCKHUM IOCJIeIMIIaMa ¥ YTHIIajeM Ha KBaJIuTeT u 0e30eaHocT miieka. Hajuenrhe ra
M3a3MBajy MaTOTEHH MUKPOOPTaHU3MH, a JICUCHE CE TPATUIMOHAIHO OCllaha HAa aHTUOMOTHKE,
IITO JIOBOJIU JIO PU3HKA OJ1 aHTUMHKPOOHE pe3ucteHIuje. JlakrodhepuH, IpupoIHH TITUKOTIPOTEHH
NPUCYTaH Yy MIEKYy M JpPYyTUM TEJIECHHM CEKpeThMa, IMOoKa3ao je 3HavyajHy aHTHMUKPOOHY
AKTUBHOCT M MOTEHIMjaJTHY IPUMEHY Y IPEBEHIU]H U Tepanuju MacTuTHca. therosa criocooHoCT
Be3MBama joHA TBOXkha, MHXUOWIHje OAKTEPHjCKOT pacTa, pasrpaame Omodpuiama u noehama
OCETJBMBOCTH OakTepHja Ha aHTUOMOTHKE, YNHH I'a BKHUM KaHIUIATOM 33 JITSPHATHBHH WU
JONMYHCKHA TIPHCTYINl Jiedely MacTuTuca. Pan mpukasyje CTpyKTypHEe W (yHKIIMOHAIHE
KapaKTepUCTUKE JaKTO(epruHa, Ka0 ¥ MEXaHHM3ME HETOBOT JICIOBamkba, Harjamarajyhu mberon
MOTEHIMjall y yHanpehemy 3apaBiba KUBOTHIbA, KBATUTETA MIIEKA U CMAmbEHy 3aBUCHOCTH OJ
aHTHOUOTHKA.

KibyuHe peun: naktodepuH, MaCTUTUC, BAICOKOMIIEUHE KpaBe, aHTUMUKPOOHA pe3UCTEHIIN]a.
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CHALLENGES IN MASTITIS TREATMENT: THE ROLE OF LACTOFERRIN AS AN
ALTERNATIVE TO ANTIBIOTICS

Annamaria GALFI VUKOMANOVICY, Ivana DAVIDOV?, Miodrag RADINOVIC!, Mihajlo
ERDELJANY, Bojana BLAGOJEVIC.,Vladimir VIDOVIC?

tUniversity of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
2Oncological Institute of Vojvodina, Sremska Kamenica, Serbia
*Corresponding author: Annamaria Galfi Vukomanovi¢, annamaria.galfi@polj.uns.ac

Summary

Mastitis is one of the most common and significant diseases of dairy cows, with major economic
consequences and significantly affecting both milk quality and safety. It is most commonly caused
by pathogenic microorganisms, and its treatment traditionally relies on antibiotics, which increases
the risk of antimicrobial resistance. Lactoferrin, a natural glycoprotein present in milk and other
body secretions, has shown notable antimicrobial activity and potential application in the
prevention and treatment of mastitis. Its ability to bind iron ions, inhibit bacterial growth, disrupt
biofilm formation and enhance bacterial susceptibility to antibiotics makes it a promising
candidate for alternative or complementary mastitis therapies This paper presents the structural
and functional characteristics of lactoferrin and its mechanisms of action, highlighting its potential
to improve animal health, milk quality and reduce antibiotic dependency.

Keywords: lactoferrin, mastitis, dairy cows, antimicrobial resistance.
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INOTEHIHHUJAJI ETAPCKHUX YJ/bA ¥ TEPAIINJU MACTUTHUCA KPABA
Y3POKOBAHOI' STAPHYLOCOCCUS AUREUS

Nparana TOMAHWRY", UBana YABAPKATIIA®, Jby6uma IHAPUR?, Osba TOJOPUR!, Muoapar
PAJIMHOBUR?, Josan CTAHOJEBU'R?, 3opana KOBAUEBUR?

'Vuupepsurer y Hosom Cany, Hayunu UHCTUTYT 32 npexpambene texnonoruje, Hosu Cazn, Cpouja
2Vuugepsurer y Hosom Cany, INossonpuspennu paxynrer, Hosu Can, Cpouja
*Kopecmoaentuu ayrop: dparana Tomanuh, dragana.tomanic@fins.uns.ac.rs

Caskerak

Staphylococcus aureus mpejcraB/ba jenaH OJf HajIpPEBAJICHTHHJUX M HAJBUIIC MPOYyYaBAHUX
MaTOreHa KOjU M3a3uBa MACTHTHUC KoJ] KpaBa. C 003UpOM Ha 300HO3HU IMOTEHIIUjaJl OBOT MTATOreHA
U ETOB CTaTYC ,,lIATOT€Ha BHCOKOT IpuopuTeTa’ Ha aucti CBETCKE 3ApaBCTBEHE OpraHu3allyje,
MOCTOJH W3paKeHa moTpeda 3a HUCIHTUBAKEM AITCPHATUBHHX TEPANUjCKUX MPUCTYIA ca
AHTUMHUKPOOHHM JISjCTBOM, Kao IITO Cy eTapcka yJjba. OBo je moceOHo BakHO uMajyhu y Buy na
CTOIa M3JieUueHha MACTUTHCA HAKOH KOHBEHIIMOHAITHE aHTHOMOTCKE Tepanuje Bapupa uzmely 20%
u 50%. Llwp uctpaxuBama je 6Mo aa ce ucnurta npepaieHma Staphylococcus aureus y mieky
KpaBa ca JHMjarHOCTHKOBAHUM KJIMHUYKUM M CYOKJIMHUYKUM (QopMaMa MacTUTHCA, Kao |
AHTUMUKPOOHA aKTUBHOCT IIECT BPCTa €TAPCKHUX yJba MPOTHB OBOT Y3POUYHHKA. Y30pLH MIIEKa
nobujeHu cy ca nBe ¢apme kpaBa y CpOuju, a u301aTh Cy HICHTU(PUKOBAHU MPHUMEHOM
CTaHJApAHUX MHKPOOMOJOMIKMX METoJa. Y HCTPaXMBamwy Cy YNOTpeOJbeHa eTapcka yiba W3
damunuje Lamiaceae: tumujan (Thymus vulgaris L.) majunna mymmna (Thymus serpyllum L.),
opurano (Origanum vulgare L.), Bpujecak (Satureja montana L.), nana (Mentha X piperita L.) u
matnumak (Melissa officinalis L.). McnutuBambe aHTUMHUKPOOHE AaKTHBHOCTH OBHX YJba
CIPOBEACHO j€ MUKPOJAUIYLIHOHOM METOJIOM, U3PaKEHOM Kao MUHHUMaiIHe uuxuouropue (MUK)
1 MuHUMaiHe 6akrepunuane konueHtpanuje (MBK). Ox ykynHo 90 y3opaka mieka, 0akTepHjcKku
Y3pOYHHUITK Cy M30JI0BaHu Y 69 y3opaka (76,66%), nok je Staphylococcus aureus uzonosan y 16
y3opaka (17,80%). Etapcka ysba MajuMHe Ayliuie, THMHUjaHa, OpUIaHa, BpUjecKa M HaHE CY
UCIIOJbHJIA aHTHOAKTEPHUjCKH epeKaT Ha CBe CIUTaHe u3onare Staphylococcus aureus y pacrnony
KOHIIeHTpanyja ox 3,125 no 6,25 mg/mL 3a MUK u 6,25 1o 12,5 mg/mL 3a MBK. Etapcko yibe
MaTU4baKa HUje Mokasano aHTubakrepujcky aktuBHocT, ca MUK u MBK Bpennoctuma Behum ot
100 mg/mL. Pe3ynTaTu ucTpakuBama yKasyjy Ha MOTEHIIHjall €TapCKHUX yJba THMHjaHa, MajuHHE
IylIuie, OpuraHa, BpHjeCKa W HaHEe Kao e(UKAaCHUX aJTepHAaTHBA y JIEYeHhy MAacTUTHCA
y3pokoBaHor Staphylococcus aureus. /laiba ucTpakuBama Cy HEONMXOJHA Kako OW ce pa3BHia
dapmareyTcka popmynanuja koja 6u omoryhuiaa mUXOBY ONTUMHU30BaHY MPUMEHY y Teparuju
MacTUTHCA KpaBa, ajli U pellaBamwy MpodiieMa pe3ucTeHuje 0akTeprja Ha aHTHOMOTHKE.

Kibyune peun: erapcka yJba, MaCTUTHC, KpaBe, Staphylococcus aureus.

3axBannuna: OBaj pax je noapka cpeacrsuma @onpa 3a Hayky Pernyoiuke Cpouje (IIPOMUC, #I'PAHT
op. 6066966, InfoBomat) u MunucTapcTBa Hayke, TEXHOJIOUIKOT pa3Boja u nHoBaImja Penyonuke Cpouje
(Yrosop 6poj 451-03-137/2025-03/200117 u Yrosop 6poj 451-03-136/2025-03/200222).
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EXPLORING THE POTENTIAL OF ESSENTIAL OILS AGAINST STAPHYLOCOCCUS
AUREUS MASTITIS IN COWS

Dragana TOMANIC!*, Ivana CABARKAPA', Ljubisa SARIC?, Olja TODORIC!, Miodrag
RADINOVIC?, Jovan STANOJEVIC?, Zorana KOVACEVIC?

tUniversity of Novi Sad, Institute of Food Technology, Novi Sad, Serbia
2University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia
*Corresponding author: Dragana Tomani¢, dragana.tomanic@fins.uns.ac.rs

Summary

Staphylococcus aureus is one of the most prevalent and extensively studied pathogens that cause
mastitis in cows. Given the zoonotic potential of this pathogen and its status as a "high-priority
pathogen™ on the World Health Organization's list, there is a strong need to explore alternative
therapeutic approaches with antimicrobial effects, such as essential oils (EOs). This is particularly
important considering that the cure rate for mastitis following conventional antibiotic therapy
varies between 20% and 50%. The aim of this study was to investigate the prevalence of
Staphylococcus aureus in milk from cows diagnosed with clinical and subclinical forms of
mastitis, as well as the antimicrobial activity of six EOs against this pathogen. Milk samples were
collected from two dairy farms in Serbia, and the isolates were identified using standard
microbiological methods. EOs from the Lamiaceae family were used in the study: thyme (Thymus
vulgaris L.), wild thyme (Thymus serpyllum L.), oregano (Origanum vulgare L.), savory (Satureja
montana L.), peppermint (Mentha x piperita L.), and lemon balm (Melissa officinalis L.). The
antimicrobial activity of these oils was tested using the microdilution method, expressed as
minimum inhibitory concentrations (MIC) and minimum bactericidal concentrations (MBC). Of
the total 90 milk samples, bacterial pathogens were isolated from 69 samples (76.66%), and
Staphylococcus aureus was isolated from 16 samples (17.80%). EOs of wild thyme, thyme,
oregano, savory, and peppermint exhibited antibacterial activity against all Staphylococcus aureus
isolates tested, with MIC values ranging from 3.125 to 6.25 mg/mL and MBC values from 6.25 to
12.5 mg/mL. The EO of lemon balm did not show antibacterial activity, with MIC and MBC values
greater than 100 mg/mL. The results of this study indicate the potential of EOs of thyme, wild
thyme, oregano, savory, and peppermint as effective alternatives in the treatment of mastitis caused
by Staphylococcus aureus. Further research is needed to develop a pharmaceutical formulation
that would enable their optimized application in the treatment of bovine mastitis and address the
issue of bacterial resistance to antibiotics.

Keywords: essential oils, mastitis, cows, Staphylococcus aureus.

Acknowledgments: This study was supported by the Science Fund of the Republic of Serbia (PROMIS,
#GRANT no. 6066966, InfoBomat) and the Ministry of Science, Technological Development, and
Innovation of the Republic of Serbia (Contract No. 451-03-137/2025-03/200117 and Contract No. 451-03-
136/2025-03/200222).
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YTHIAJ TOIVIOTHOI' CTPECA KOME CY U3JI0KEHE KPABE TOKOM
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*Kopecnonentau aytop: Janujena Kuposcku, dani@vet.bg.ac.rs

Caxkerak

Tomnotuu crpec (TC) je jeman on Bomehux mpobiema roBemapcke MPOU3BOIIE, HE CamMoO Y
3eMJbamMa TPOITICKOT, Beh 1 y 3eMJpamMa yMEpeHO KOHTUHEHTAIHOT peruona, riae je TC mperexHo
u3paxkeH TOKoM JeTme ce3one. [lo cama je TC yrimaBHOM M3yuyaBaH KOJ KpaBa y JIAaKTallUjH, C
0031pOM Ha HErOB HETaTUBHH YTHIIA] HA TIPO3BOIKBY Miieka. Mehytum, npernocrasiba ce na TC
y TOCJHeIUM Heleshama TpaBHAMTETa JOBOAM [0 ClIadHjer MpenapTaiHOr pa3Boja MIICUHE
XKJIe3]Ie, IITO HEMOBOJPHO YTHYE HAa KBAJIUTET KOJOCTPyMa Kao jeAMHE XpaHe HOBOpoheHuaan y
MIPBUM JaHUMa )KUBOTa. LUk ncTpakuBama je Ouo J1a ce UCIHTA cacTaB KOJOCTpyMa KpaBa Koje
cy 6mite nznoxene TC TokoM meproaa KacHOT rpaBuanTeTa. 3a orien je omabpano 20 kpasa. [IpBy
rpyny (#=10) cy yuHUIE KpaBe Koje Cy MepHoJl KAaCHOT TpaBUAMTETA U3HENEe TOKOM IpojehHor
nepuona kajaa Hucy omie uznoxene TC (TC- rpyna). Hpyry rpyny (#=10) cy unHmIIE KpaBe Koje
Cy y mepuoay kacHor rpaBujaurtera Ousie uzioxkene TC Tokom netme ce3one (TC+ rpyma).
VcnutuBaH je caJpikaj OpraHCKUX MaTepuja y MpBa TpU KOJIOCTpyMa KpaBa. AHaJlM3a cacTaBa
KOJIOCTpyMa j€ MoKa3aja Jia je MpBH KoiocTpyM kpaBa TC+ rpyre nmMao 3HauajHO HUXKE BPETHOCTH
cyBe MaTtepuje 6e3 MacTH, PBU U JIpyru KojocTpyM KpaBa TC+ rpyrne 3HauajHO HUXKH Ca/ipikaj
MJIEYHE MAcTH, JIOK Cy Yy NMpBOM, ApyroM u Tpehem komoctpymy kpaBa TC+ rpymne 3abenexeHe
3Ha4yajHO HIDKE BPEIHOCTH JIakTo3e, mpoTernHa u 1gG (mmyHoroOynuH ') y 0JJHOCY Ha KOJIOCTpyM
TC- rpyne. VY 3akJbyuKy ce MOke UCTah Ja je cacTaB v KBAIUTET KOJIOCTPyMa KpaBa Koje cy ouiie
nznoxene TC TOKOM KacHOr TpaBHIUTETa OMO 3HAUYajHO NPOMEHEH Yy CMHCIY CMambema
KOHLEHTpalllje Haj3HaYajHUJUX XEMH]CKUX KOMIIOHEHTH.

KibyuHe peuu: kpase, KOJIOCTPYM, TOIJIOTHHU CTPEC.
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INFLUENCE OF HEAT STRESS DURING LATE GESTATION ON COMPOSITION
OF COWS' COLOSTRUM

Julijana TRIFKOVIC?, Ljubomir JOVANOVIC?, Sreten NEDIC?, Radisa PRODANOVIC?, Ivan
VUJANAC?, Zeljko SLADOJEVIC?, Danijela KIROVSKI?*

tUniversity of East Sarajevo, Faculty of Agriculture, East Sarajevo, Bosnia and Herzegovina
2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
SPublic Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan*, Banja Luka, Bosnia and
Herzegovina
*Corresponding author: Danijela Kirovski, dani@vet.bg.ac.rs

Summary

Heat stress (HS) is one of the leading problems of cattle production, not only in tropical, but also
in moderately-continental region, where HS is predominantly expressed during the summer. Until
now, HS has mainly been studied in lactating cows, considering its negative effect on milk
production. However, it is assumed that HS in the last weeks of pregnancy leads to weaker reduced
development of the mammary gland, which adversely affects the quality of colostrum as the only
food for newborns in the first days of life. The aim of the study was to investigate the composition
of cow' colostrum exposed to HS during late pregnancy. Twenty cows were selected. The first
group (n=10) consisted of cows that carried out the late pregnancy during the spring when they
were not exposed to HS (TS-). The second group (n=10) consisted of cows that were exposed to
HS during the summer during late pregnancy (TS+). The content of organic substances in the first
three colostrums was examined. Analysis of colostrum showed that the first colostrum of TS+ had
significantly lower values of dry matter without fat, the first and second colostrums of TS+ had
significantly lower milk fat content, while in the first, second and third colostrums of TS+,
significantly lower values of lactose, protein and IgG (Immunoglobulin G) were recorded
compared to TS-. In conclusion, the composition and quality of colostrum of cows exposed to HS
during late pregnancy was significantly changed in terms of reducing the concentration of the most
important chemical components.

Keywords: cows, colostrum, heat stress.
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Cperen HEAUR'™*, Usan BYJAHAILY, Paguma ITPOJIAHOBUR?, Josan BOJKOBCKM?, Ceera
APCUR!, Anexcanapa MUTPOBUR?, lyman BOIIIbAKOBUR?, Jbyoomup JOBAHOBUR?,
Nanujena KUPOBCKH!

'Vuupepsurer y Beorpany, ®akynter BeTepuHapcke MeauuHe, beorpaa, Cpbuja
*Kopecnonentrn aytop: Cperen Henuh, sreten.nedic@vet.bg.ac.rs

Caxkerak

[Topemehaju MeTabonr3ma KallliujyMa IpeicTaBibajy Hajuenrhy paszyior HeMOryhHOCTH ycTajama
KpaBa y nepumnaptainom nepuoay. Kaga crangapaa Tepanuja XUIOKaJIEeMHje y IBa MOHOBJbEHA
JlaBama He Jjaje OYEeKMBaHEe pe3yJiTaTe, KpaBe MCIO0JbaBajy MPOAYKEHO JIeKamke U HeMOoryhHocT
yCcTajama Jyke oj 24 caTa, ma y TOM CJIy4ajy TOBOPHMO O CHHApoMmy Jexehe kpase. Mako ce
€THOJIOTHja HACTaHKa CUHApoMa Niexkehe kpaBe moBesyje Hajuenrhe ca nqeuuuTUMa MUHEPATHOT
MeTaboIM3Ma, TIE Ce MOpe XUITOKAIIEMH]je HaBo/ie joi u xunodocdaremuja, XUMmoKaiIujeMuja 1
XUIIOMarHe3ujeMuja, oOHa je UIaK Jajieko KOMIUIEKCHH]a U YKJbydyje Bulle (akTopa, KOju MOTy
outn Merabonuuke, WHPEKTUBHE, TpayMaTcke U Heyposiomke mnpupone. CMameme
KoHIeHTpauuje Godopa, kKanujyma u MarHe3njyma y KpBH, HAaKOH TeJbeHha, Hajuenrhe KOMIUIUKY]e
nocrojehe cTame XHUITOKAIIEMHje U TOBOJM JI0 M30CTaHKA OATOBOPA Ha Tepamnujy mpenapaTuMa
Ca. Ilag KoHUeHTpauuje jeIHOr OJf OBUX IIapamerapa pPETKO CaMOCTalHO JIOBOAM [0
HeMOTYhHOCTH ycTajama, Hero Cy IOBE3aHHU U ca IpyruM AepuuuTima, a Hajuenrhe eHepreTcKuM
nepuuuToM Koxa kpama. Ilpomykiuja eHZOTOKCHHA KOJ| aKyTHHX M INEPaKyTHUX MH(EKTHBHO-
TOKCHYHUX CTamba (MACTUTHCU U METPUTHUCH) MOKE OUTH jelIaH O]l pa3yiora 3a HacTaHaK CHHIpOMa
nexxehe kpaBe 30or onemoryhapama pecopriuje Ca. Takohe, Tpaymarcka omrehewa Mummhuo-
CKEJIETHOT CHCTeMa, Kao IMOCIIE/INIIA TEIKUX TeJhEeHha WIIH TIOBPEa, PEICTaBIbhajy 3HaYajaH y3pPOK
IYroTpajHOr Jexama KpaBa. Kako ocHOBy cuHapoma nexehe KpaBe uuHe mnopemehaju
MUHEPAHOT U €HEPTreTCKOT MeTaboM3Ma, oapehuBame KOHIIEHTpAIIH]je ITapaMeTapa MHHEPATHOT
(Ca, P, Mg u K) u eneprerckor merabonusma (rnyko3a, BHB (6era-xunpockudyrupar), NEFA
(HeecTepuuKOBaHE MacHE KHUCETWHE) W WHCYJIHMH) TMPEJCTaBJba OCHOBY JIHjarHOCTUKE OBOT
obosbemwa. Ilopen oBHMX mapamerapa, MpecyAHY YJIOTY y MPOTHO3M HCXojla 000Jbema U
YCIIEUTHOCTH TPUMEHEHe Tepanuje uma oxapehuBame aktuBHOCTH eH3uMma AST (acmaprar
amuHoTpancdepasa) u CK (kpearnn kunasa). [Ipema ToMe, OCHOBY Tepamnuje CHHApoMa nexehe
KpaBe YMHHU JlaBame mnpenapaTta koju nopen Ca caapke u 3HadajHe konmuuuHe P, Mg u K, y3
CUMITOMATCKY U MOTHOPHY TEPAINNjy NpUMapHUX 000JbeHa (KeT03a, MaCTUTHUC).

Kiby4He peun: kpaBa, XUIOKaILEMH]ja, CHHAPOM JIEKamba, METadoJIn3aM.

3axBanHuna: Pan je moapikaH cpeiacTBMMa MUHHCTapCTBa HayKe, TEXHOJIOIIKOI pa3Boja M MHOBAIlMja
Peny6iinke Cp6wuje (Yrosop 6poj 451-03-136/2025-03/200143).
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DIAGNOSIS AND THERAPY OF THE DOWNER COW SYNDROME

Sreten NEDICY, lvan VUJAI}IACI, Radisa PRODANoylél, Jovan BOJKOVSKI}, Sveta ARSIC!,
Aleksandra MITROVIC?, Dusan BOSNJAKOVIC?, Ljubomir JOVANOVIC?, Danijela
KIROVSKI!

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding autor: Sreten Nedi¢, sreten.nedic@vet.bg.ac.rs

Summary

Calcium metabolism disorders are the most common reason for cows being unable to stand up in
the peripartum period. When standard hypocalcemia therapy in two repeated doses does not
produce the expected results, cows exhibit prolonged recumbency and inability to stand up for
more than 24 hours, in which case we speak of lying cow syndrome. Although the etiology of
downer cow syndrome is primarily linked to deficiencies in mineral metabolism, including
hypocalcemia, hypophosphatemia, hypokalemia, and hypomagnesemia, it is actually much more
complex. This condition involves multiple factors that may be metabolic, infectious, traumatic, or
neurological. A decrease in the concentration of phosphorus, potassium, and magnesium in the
blood after calving most often complicates the existing condition of hypocalcemia and reduces the
effectiveness of calcium treatments. A drop in the concentration of one of these parameters rarely
independently leads to the inability of cows to stand up but is also associated with other deficits,
most often energy deficits in cows. Endotoxin production in acute and peracute infectious-toxic
conditions (mastitis and metritis) may be one of the reasons for the occurrence of downer cow
syndrome due to the inability to resorb Ca. Also, traumatic damage to the musculoskeletal system
resulting from difficult calving or injuries is a significant cause of prolonged recumbency in cows.
Because downer cow syndrome is caused by problems with mineral and energy metabolism,
checking the levels of minerals (Ca, P, Mg, and K) and energy metabolism indicators (glucose,
BHB (Beta-hydroxybutyrate), NEFA (nonesterified fatty acids) and insulin) is essential for
diagnosing this disease. In addition to these parameters, determining the activity of the enzymes
AST (Aspartate aminotransferase) and CK (Creatine kinase) plays a crucial role in the prognosis
of the outcome of the disease and the success of therapy. Accordingly, the basis of the therapy of
downer cow syndrome is the administration of preparations that, in addition to Ca, also contain
significant amounts of P, Mg, and K, along with symptomatic and supportive therapy of primary
diseases (ketosis, mastitis).

Keywords: cow, hypocalcemia, downer cow syndrome, metabolism.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143).
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ACIHHEKTH HOCTONIEPATUBHOI' TPETMAHA JUCIOKAIMJE CUPUIITA KO/
BHUCOKOMJIEYHHUX KPABA

Ceera APCURY", Cperen HEJAUR?!, Usan BYJAHAIL!, lanujena KHPOBCKH?, Anekcanapa
MUWUTPOBHUR?, Jby6omup JOBAHOBHWTR?, dyman BOIIIBbAKOBUHR?, JoBan FOJKOBCKHI?,
Muian HUHKOBWR?, Paguma [TPOJJAHOBUR!

1Vuugepsurer y Beorpany, ®akynTer Berepunapcke Meaunune, beorpan, Cpouja
2Hayunu uHCTHTYT 3a BeTepuHapcTBo Cpbuje, beorpan, Cpbuja
*Kopecmoaentuu aytop: Cera Apcuh, sarsic@vet.bg.ac.rs

Cakerak

Jlucrmokanyja CHpUINTA je 3HauajaH 3APaBCTBEHU MPOOJIEM y MATOJIOTHjH JUTSCTUBHOT TPaKTa
BHCOKOMJICYHHMX KpaBa. [I[poMeHa mosoxkaja CHpHINTA MpeicTaB/ba TONOrpad)CKy TacTporaTujy
KOja ce MojaBJbyje y BHIIE 00JIMKA, Ka0 JUCIIOKAIlja CHPUIITA Ha JIEBO, AUCIIOKAIMja CUPHUIITA HA
JIECHO W TOp3Hja CUpHUINTAa. Y 3aBUCHOCTU O] OOJIMKA IHMCIOKAalMje CHPHIITA ITOCTOjU BHUIIE
pa3BUjeHUX OOJIHMKA JIeYCHa O/ KOH3EPBATHBHUX, KIIACHYHUX XUPYPIIKUX JI0 JIAAPOCKOIICKUX
TEXHHKa KOjeé Cy MUHHMAaJIHO WHBa3uWBHE. Mako ce naHac cmarpa Ja je ONepaTUBHU 3axBar
HEM30CTaBHU JICO TEpaluje JAUCIOKAIMje CUPHIITA, MOJjeIHAK 3HaYaj UMa U MEJIMKAMEHTO3HA
tepanuja. OHa je He3a00WJIa3HU JIE0 TOCTYIKa Ca JKUBOTHI-AMa, KaKo Ipe, TaKO0 M IOCTe
orepaTHUBHOr TpeTMaHa. HajBaxHuju mnarodpusnonomky mnopemehaju Koju HacTajy MmOpu
JTUCIIOKAIlMjU  CHPHUINTA Cy XEMOKOHIICHTpanuja (Aexuaparaiuja), JIMIIOMOOWIH3aIyja,
MeTabonuuka ankajgo3a u uH(IaManuja. XEMOKOHIIEHTpalMdja HacTaje Kao pe3yiTar
nexuaparaiyje Beher crenena. [lexuaparanuja ce jaBba 300T oTekaHe, Ia Yak U OHeMoTryheHe
nacaxke cajapikaja u3 rnpepKenyaana u CupuinTa y pesa. Hajsehu crernen nexuaparanuje HacTaje
KOJl KpaBa ca JECHOCTpPaHOM JuciioKanujoM cupuinta. Cama gexujpaTaiyja OpraHu3Ma ce
peNaTUBHO JAKO MOXKE TUjarHOCTUKOBATH METoJama KIMHUYKOT Iperiesa, J0K ce MPOMEHE Y
KOHLEHTpalKju OMOXEMH]CKUX NTapaMeTapa KpBU U €JIEKTPOJIUTA Y KPBU MOTY JIMJarHOCTUKOBATH
jeauHo nadopaTtopujcku. OBe IpPOMEHE BPJIO YECTO MOTY Jia OyAy oaiyudyjyhe y mporHo3u ucxoaa
OoJectu, HApOUUTO y (a3u PEKOHBAJICHCIICHIIM]E MOCJe onepaTUBHOT 3axBaTa. Ctora o6aBe3aH
BUJI TEpaIyje Mocje onepaTuBHOT TPETMaHa jeCTe HaJ0KHaa TEUHOCTH U eNIEKTPOJINTA, IPUMEHa
TIyKOTEHOIUIACTHYHUX  jeAWbeha MW pacTBOpa TJyKOo3e, AaIuIdKaldja HECTEPOHMIHUX
aHTUHH(IaAMAaTOPHUX JIeKOoBa M aHTHOMoTHKa. [Ipe cBera Tpeba HalOKHAIUTH KOHIEHTpalUje
HaTpHUjyMa, KaJlijyMa 1 XJI0Opa KOju Cy PEAOBHO HIKH 0]1 (PU3UOIOMIKUX BPEIHOCTH KOJ1 000JIETTUX
KHUBOTHHA. J[aHac ce cMaTpa Jia ce pexupaTalyja pacTBOpIMa eJIeKTpoIuTa Tpeba 00aBUTH Ipe
oriepalrje MHTPABEHCKH, a JIa TOCye ONEPaTUBHOT TPETMaHa PacTBOPE IEKTPOIUTA Tpeba JaBaTtu
MEPOPAITHO.

KibyuHe peum: aMciokanuja CHpHINTA, HAJOKHAAA TEUYHOCTH, EJIEKTPOJIUTH, BUCOKOMIIEYHE
KpasBe.

3axBanHuna: Pan je moapikaH cpeiacTBuMa MUHHCTApCTBa HayKe, TEXHOJIOIIKOT pa3Boja M MHOBAIIM]ja
Peny6iinke Cp6wuje (Yrosop 6poj 451-03-136/2025-03/200143).

Melhynapoauu Hay4uHu ckym. 300pHHK pajgoBa, 2025.
201



30th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina)

XI1-3

ASPECTS OF POSTOPERATIVE THERAPY OF DISPLACED ABOMASUM OF
HIGH-YIELDING DAIRY COWS

Sveta ARSICY", Sreten NEDIC", Ivan VUJANAC?, Danijela KIROVSKI*, Aleksandra
MITROVIC?, Ljubomir JOVANOVIC?, Dusan BOSNJAKOVIC?, Jovan BOJKOVSKI*, Milan
NINKOVIC?, Radi§a PRODANOVIC!

tUniversity of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
*Corresponding author: Sveta Arsi¢, sarsic@vet.bg.ac.rs

Summary

Displacement of the abomasum is a critical health problem in the pathology of the digestive tract
of high-yielding cows. Displacement of the abomasum represents a topographical gastropathy that
occurs in multiple forms: left displaced abomasum, right displaced abomasum and torsed
abomasum. Depending on the form of abomasal displacement, several treatment options have been
developed, ranging from conservative methods and classical surgical techniques to minimally
invasive laparoscopic procedures. Although surgery is an indispensable part of the treatment of
displaced abomasum; however, conservative (drug) aproach is considered as very important part
of the treatement, both before and after surgery. Pathophysiology of displacement of the
abomasum can involve hemoconcentration (dehydration), lipomobilization, metabolic alkalosis
and inflammation. Hemoconcentration occurs as a result of severe dehydration when contents can't
pass from the rumen and abomasum into the intestines. The highest degree of dehydration occurs
in cows with right displaced abomasum. Dehydration of the body itself can be diagnosed relatively
easily by clinical examination methods, while changes in the concentration of biochemical
parameters of the blood and electrolytes in the blood can only be diagnosed in the laboratory.
These changes can very frequently be decisive in the prognosis of the outcome of this disease,
especially in the convalescence phase after surgery. So, after surgery, it's essential to provide
therapy that includes replacing fluids and electrolytes, giving gluconeoplastic compounds and
glucose solution, and administering non-steroidal anti-inflammatory drugs and antibiotics. First of
all, the concentrations of sodium, potassium and chlorine, which are regularly lower than
physiological values in sick animals, should be compensated. Today, it is believed that rehydration
with electrolyte solutions should be performed intravenously before surgery and that after surgical
treatment, electrolyte solutions should be administered orally.

Keywords: displaced abomasum, fluid therapy, electrolytes, high-yielding dairy cows.

Acknowledgments: The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-136/2025-03/200143).
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TRENDOVI I ZNACAJ KONTROLE MLIJECNOSTI U REPUBLICI SRPSKOJ:
EVALUACIJA POSTIGNUCA I PERSPEKTIVE

Mirjana DELIC-JOVICY, Stojan MARINKOVIC?, Dragan KASAGIC?, Aleksandar MARIC?,
Miljan ERBEZ?

Veterinarsko-stocarski centar Banja Luka, Bosna i Hercegovina
ZJavna ustanova Veterinarski institut Republike Srpske ,,Dr Vaso Butozan*, Banja Luka, Bosna i Hercegovina
3Udruzenje poljoprivrednih proizvodaca-mljekara Republike Srpske, Banja Luka, Bosna i Hercegovina
*Korespodentni autor: Mirjana Delic-Jovi¢, mdelicjovic@yahoo.com

Sazetak

Proizvodnja mlijeka, kao najznacajniji dio govedarske proizvodnje, od strateske je vaznosti za
razvoj poljoprivrede u Republici Srpskoj. Rezultati kontrole mlijecnosti koriste se u uzgojno-
selekcijskom radu u cilju poboljSanja proizvodnih karakteristika krava, utvrdivanju uzgojne
vrijednosti grla, kao 1 farmerima za uspjeSno upravljanje (menadzment) farmom. Kontrola
proizvodnosti u Republici Srpskoj od 2021. godine organizovana je uz ucesce tri kljucne
organizacije: Udruzenje poljoprivrednih proizvodaca-mljekara Republike Srpske, Veterinarsko-
stocarski centar Banja Luka i Ministarstvo poljoprivrede, Sumarstva i vodoprivrede Republike
Srpske. Cilj rada je prikazati rast i razvoj broja grla ukljucenih u sistem kontrole u navedenom
periodu, povecanje broja izvrSenih kontrola na godiSnjem nivou, ali i doprinos uzgojno-
selekcijskog rada nastalog kao rezultat pove¢anog angazmana i zalaganja pomenutih organizacija,
a u skladu sa vaze¢om zakonskom legislativom Republike Srpske i Medunarodnim sporazumom
o oznacavanju, kontroli proizvodnosti i ocjenjivanju domacih Zzivotinja, ustanovljenim prema
ICAR (Medunarodni komitet za kontrolu proizvodnje), ¢ija je ¢lanica Udruzenje poljoprivrednih
proizvodaca-mljekara Republike Srpske. Kontrola proizvodnosti odnosno kontrola mlije¢nosti
vrsena je prema AT4 metodi. Navedena metoda podrazumijeva utvrdivanje koli¢ine i hemijskog
sastava mlijeka u dvije muze na dnevnom nivou, jedan mjesec ujutru, a sljede¢i uvece. Nakon toga
se izraCunava dnevna koli¢ina i hemijski sastav i to 10 do 11 puta tokom godine, u zavisnosti od
duZine laktacije. Rezultati rada pokazuju da je istraZivanom razdoblju zabiljeZen rast broja
ukljucenih grla u kontrolu proizvodnosti, kao 1 broja izvrSenih kontrola u Republici Srpskoj. Tako
je prosjecan broj grla u sistemu kontrole 2021. godine bio 956, a tokom godine izvrSeno je ukupno
11.481 kontrola, 2022. godine prosjecan broj grla je povecan na 2.000, a izvrSeno je 23.900
kontrola. Tendencija rasta je nastavljena i tokom 2023. godine, te je prosjecan broj grla iznosio
2.600, a izvrSeno je 31.567 kontrola, dok je 2024. godine zabiljezen prosjecan broj grla od 2.660,
a ukupno je izvrSeno 31.988 kontrola. Iz rezultata rada je vidljivo i povecanje broja upisanih grla
u mati¢nu knjigu navedenog udruzenja od 2022. do 2024. godine, kao 1 procentualna zastupljenost
prema rasama, polu, ali i prosjecna proizvodnja mlijeka u odnosu na rasu.

Kljucéne rije€i: kontrola proizvodnosti, proizvodnja mlijeka, ICAR, Republika Srpska.
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TRENDS AND IMPORTANCE OF MILK RECORDING IN THE REPUBLIC OF
SRPSKA: EVALUATION OF ACHIEVEMENTS AND PERSPECTIVES

Mirjana DELIC-JOVICY, Stojan MARINKOVIC?, Dragan KASAGIC?, Aleksandar MARIC?,
Miljan ERBEZ?

Veterinarian-livestock centre, Banja Luka, Bosnia and Herzegovina
2public Institution Veterinary Institute of the Republic of Srpska ,,Dr. Vaso Butozan®, Banja Luka, Bosnia and
Herzegovina
3Dairy Farmers Association of the Republic of Srpska, Banja Luka, Bosnia and Herzegovina
*Corresponding author: Mirjana Delic-Jovi¢, mdelicjovic@yahoo.com

Summary

Milk production, as the most significant part of cattle farming, is of strategic importance for
agricultural development in the Republic of Srpska. Milk performance testing results are used in
breeding and selection work to improve cows' production traits, determine the breeding value of
livestock, and assist farmers in successful farm management. Since 2021, performance testing in
the Republic of Srpska has been organized with the participation of three key organizations: the
Dairy Farmers Association of the Republic of Srpska (DFA), the Veterinary and Livestock Center
Banja Luka, and the Ministry of Agriculture, Forestry, and Water Management of the Republic of
Srpska. The aim of this study is to present the growth and development in the number of livestock
included in the testing system during the specified period, the increase in the number of annual
tests performed, and the contribution to breeding and selection work resulting from the increased
engagement of these organizations. This is in accordance with the applicable legislation of the
Republic of Srpska and the International Agreement on Identification, Performance Testing, and
Evaluation of Domestic Animals, established under ICAR (International Committee for Animal
Recording), of which the DFA is a member. Performance testing, or milk yield control, was
conducted using the AT4 method. This method involves determining the quantity and chemical
composition of milk in two daily milkings—one month in the morning and the next in the evening.
Subsequently, the daily quantity and chemical composition are calculated, repeated 10 to 11 times
per year, depending on lactation length. The study's results show that during the observed period,
there was an increase in the number of livestock included in performance testing, as well as in the
number of tests conducted in the Republic of Srpska. In 2021, the average number of livestock in
the testing system was 956, with a total of 11,481 tests performed. In 2022, the average number of
livestock increased to 2,000, with 23,900 tests conducted. This growth trend continued in 2023,
with an average of 2,600 livestock and 31,567 tests performed. In 2024, the average number of
livestock reached 2,660, with a total of 31,988 tests. Additionally, the results indicate an increase
in the number of livestock registered in the herdbook of the mentioned association from 2022 to
2024, as well as the percentage distribution by breed, gender, and average milk production relative
to breed.

Keywords: performance testing, milk production, ICAR, Republic of Srpska.
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Sazetak

Danasnja industrijska proizvodnja svinja bazira se na sprovodenju biosigurnosnih mera, kao i na
reSavanju ekoloskih problema, koji znatno optere¢uju proizvodnju. Dobro zdravlje svinja je uslov
dobre reprodukcije, odnosno rentabilne proizvodnje. Zdravstveno stanje zavisi od mnogih faktora,
kao $to su uslovi drzanja, nega, ishrana i sprovodenje profilaktickih mera. Bolesti kao §to su
neonatalni proliv, edemska bolest, ezofagogastri¢ni ulkus, osteodistrofije, kompleks respiratornih
oboljenja, dizenterija, a u novije doba proliferativne enteropatije, koje mogu da ugroze proizvodnju
svinja u intenzivnom odgoju, moguce je primenom profilaktickih i1 terapeutskih mera, kao 1
poja¢anom kontrolom strucnih sluzbi, drzati pod kontrolom. Posebno osetljivi kriti¢ni periodi su:
praSenje, prvih 24-48 sati posle prasenja, 7-10 dana nakon prasenja i period 10-14 dana po
odbijanju prasadi. Fleksibilnom saradnjom vlasnika farmi sa stru¢nim sluzbama, uz postovanje i
sprovodenje stru¢nih saznanja, te primenom niza biotehnickih mera i stavljanjem akcenta na
preveniranje bolesti svinja, a u cilju promocije dobrog zdravlja svinja, moguée je unaprediti
proizvodnju. Biosigurnost, dobrobit, dobra proizvodacka praksa i analiza rizika na kritiénim
kontrolnim tackama su veoma znacajni elementi u intenzivnoj proizvodnji svinja. Planska primena
biosigurnosnih mera presudna je u zastiti zdravlja svinja, a time i u uspehu proizvodnje. Cilj ovog
rada je da pruzi pregled projektnih istrazivanja koja su obavljena na kontrolisanim farmama svinja.
Na vecini kontrolisanih farmi ustanovljeno je prisustvo Mycoplasma hyopneumoniae i
Actinobacullus pleuropneumoniae. Jedan od ozbiljnih zdravstvenih problema na farmama je
prisustvo reproduktivno respiratornog sindroma.

Kljuéne redi: svinje, uzgojne bolesti, pregled istrazivanja, farma.
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AN OVERVIEW OF RESEARCH IN THE FIELD OF INTENSIVE PIG PRODUCTION
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Summary

Today industrial pig production is based on the implementation of biosecurity measures and the
solution of environmental problems that significantly impact production. Good pig health is a
prerequisite for good reproduction, i.e. profitable production. Health depends on many factors such
as housing conditions, care, nutrition, and the implementation of preventive measures. Diseases
such as neonatal diarrhea, edema, oesophagogastric ulcers, osteodystrophies, complex respiratory
diseases, dysentery, and more recently, proliferative enteropathy, which can threaten the
production of intensively reared pigs, can be kept under control by applying prophylactic and
therapeutic measures, as well as by increased control of professional services. Particularly
sensitive critical periods are farrowing, the first 24-48 hours after farrowing, 7-10 days after
farrowing, and the period 10-14 days after weaning. It is possible to improve production through
flexible cooperation between farmers and professional services, by respecting and implementing
expert knowledge, by applying a series of biotechnological measures, and by emphasizing the
prevention of pig diseases to promote good pig health. Biosecurity, animal welfare, good
production practices, and risk analysis at critical control points are essential elements in intensive
pig production. The planned application of biosecurity measures is essential to protect the health
of pigs and therefore the success of production. This paper aims to provide an overview of project
research carried out on controlled pig farms. Mycoplasma hyopneumoniae and Actinobacullus
pleuropneumoniae were found in most of the farms inspected. One of the most serious health
problems on farms is the presence of reproductive respiratory syndrome.

Keywords: pigs, breeding diseases, research review, farm.
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KOJIUKE KOJ KOIbA: 3HAYAJ YITPACOHOI'PA®UJE Y PAHOJ
JANJATHOCTUIIA U TPETMAHRY
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Cakerak

Konuke cy yecta u peinaTuBHO 030MJbHA CTamkba JUTECTUBHOT CUCTEMa KOHa KOja, YKOJIHMKO Ce HE
IMjarHOCTUKY]y U TPETHPajy Ha BpeMe, MOTY JIOBECTH J0 CMPTHOT Mcxoxaa. Pa3io3u 3a HacTaHak
KOJIKA Cy OpOjHHU M YKJbYUY]y MEXaHWYKE ONICTPYKIIHje, TOP3Hje, AUCTCH3H]E, YIIAIHE IpoIece 1
npyre nopemehaje racTpOMHTECTUHAIHOT TpakTa. 300T Tora je Op3a U mperu3Ha AUjarHoCTUKA O]1
KJbYYHOT 3HAa4aja 3a yCIelaH TPETMaH U UCX0/ 000Jbema. YTpacoHorpaduja, Kao jeJTHOCTaBHa,
Op3a M HEWHBa3WBHA /MjarHOCTUYKAa METOJa, MOCTaje CBE 3HaYyajHHja Yy WIACHTU(UKALUjU
MATOJIOMIKKX IMPOMEHa KOjeé MOTy OMTH Y3pOK cuMmToma Koiuka. [loceOHO je KopucHa Kox
KIpebaau, Kao M KOJA OIpaciiuX jeIWHKH KOJA KOJUX je pEeKTaJHH Nperjie] OTeXaH WIN
KOHTPAaWHIMKOBaH 300T BEIMYHMHE >KUBOTHIGE, Oonla Wiu Ipyrux Qaxropa pusuka. [lomohy
abmomuHanHe yaTpacoHorpaduje Moryhe je H3BpIIMTH IPOLEHY CTabE IPEBa, yOUUTH IPUCYCTBO
OTICTPYKIMja, AUCTCH3H]ja, aKyMYJIAIljy TEYHOCTH, Ka0 M Jpyre MPOMEHE IMOIyT WHBAruHaImja,
MHKapIiepalnyja Win 3aiaJbeHCKHUX Mpolieca. YITpa3ByK MOKe OUTH O]l HENIPOLICHHHBE BPEJHOCTH
Yy OJUTyIIH O JIaJbe€M TEPaIrjCKOM IOCTYIKY, OMJIO J]a je ped 0 KOH3EPBAaTUBHOM TPETMaHy WIIH
XUTHO] XUPYpPIIKO] MHTepBeHIMju. [la Ou ynarpacoHorpaduja naina moys3iaHe M KOPHCHE
pe3yaTare, HEONMXO/IHO je J1a KIMHWYap MOCeayje OCHOBHA, aji M HAllpeIHa 3Hamba O TEeXHUIH
nperyiefa, o u30opy oarorapajyhux COHAM, Ka0 M O HOPMAJHO) M MATOJOIIKOj YITPa3By4dHO]
CIMLIM abJOMUHAIHUX CTPyKTypa Komwa. IlpaBunmHa wuHTeprperanuja Hajgaza omoryhasa
IIPaBOBPEMEHY AMjarHO3y M 3Ha4yajHO rmoBehaBa IaHCe 3a OOPaBaK KUBOTUHHE.

Kibyune peun: ynrpacoHorpaguja, Koiamuke, KOk, OCTPYKLHja LpeBa, abJoOMHUHaIHA O0JI.
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Summary

Colic is a common and relatively serious condition affecting the digestive system of horses that, if
not diagnosed and treated in a timely manner, can lead to death. The causes of colic are numerous
and include mechanical obstructions, torsions, distensions, inflammatory processes, and other
disorders of the gastrointestinal tract. Therefore, rapid and accurate diagnosis is of crucial
importance for the successful treatment and outcome of the disease. Ultrasonography, as a simple,
rapid and non-invasive diagnostic method, is becoming increasingly important in identifying
pathological changes that may be the cause of colic symptoms. It is especially useful in foals, as
well as in adult individuals in whom rectal examination is difficult or contraindicated due to the
size of the animal, pain or other risk factors. With the help of abdominal ultrasonography, it is
possible to assess the condition of the intestine, detect the presence of obstructions, distension,
fluid accumulation, as well as other changes such as intussusceptions, incarcerations or
inflammatory processes. Ultrasound can be invaluable in deciding on further therapeutic
procedures, whether conservative treatment or emergency surgical intervention. In order for
ultrasonography to provide reliable and useful results, it is necessary for the clinician to have basic
and advanced knowledge of examination technique, selection of appropriate transducers, and
normal and pathological ultrasound imaging of the equine abdominal structures. Accurate
interpretation of findings allows for timely diagnosis and significantly increases the animal's
chances of recovery.

Keywords: ultrasonography, colic, horse, intestinal obstruction, abdominal pain.
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