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1. ENH300THOJIOM KA CUTYALIUJA Y PEITYBJIHLU CPIICKOJ ¥ 2023. TOAUHH

Herocnas Jlykuh', Kpucruna Casuh!, Bojana Bajaruh!,
Jlparana Oxsbema', Bragumup Bynarosuh!

! MuHHCTapCTRO MOKONPHEPEE, MIYMapeTRa 1 Bogonpuepene Penybnuke Cpricke,
Kopecnogenran ayrop: Herocnas Jlykuh ap set men cnen., n.lukic@mps.vladars.rs

Kparak caapaj: MunuctapcTBo MNOJBNOPUBPEAE, MIYMAPCTBA M BOAOTpHBpene PenyOnuke
Cpricke, pecop 3a BETEPMHAPCTBO, HA OCHOBY 10/araka J00MjeHHMX O]l CTpaHe BETEPUHAPCKHX
OPraHu3aIlija, BETePHHAPCKE HHCIEKIHje H BeTePUHAPCKHX CTICHHjATHCTHYKHX YCTAHOBA PEIOBHO
nNpaTH MojaBy H Kperare 3apasHux OolecTH *HBOTHIbA. [TocebHa maxma ce nmokiama donectTuma
KOje HMajy MHTeH3uTeT Op30r Mmupera, 300HO3aMa M OOMECTHMA KOjé HETATHBHO YTHYY Ha
eKOHOMHM]Y 3emibe. [la OM ce morne npeay3sumarn norpedue Mjepe IIOHECEH je HM3 NporMca Koju
omoryhasajy neranHo, KBaTUTETHO W GrnaroBpeMeHo crposoheme oarosapajyhux mjepa. Onpehene
3apasne 00JIECTH JKHBOTHIbA MOJABIbY]Y €€ HA HALlEM pocTopy v BelieM MM MameM 00HMY TOKOM
Hjelie ToHHe, HeKe CIIOPagniHO a HEKe Ce M0jaBIbYjYy roAHHAMA.

V jyny 2023, rogune, Ha teputopuju PenyGnuke Cpricke, notBplieno je mpucyctBo appHuke Kyre
CBHIbA, npHjaBibeHo je 1166 xapumra u HemwkoabuBo yiinomeno 49 190 ceuma. Toxom 2023.
roJIMHE YIIOKEHa Cy OrpoMHa MaTepHjajiHa M JbYJACKa CPEICTBA Y IAJBY ClpeuaBama Mupemsa
cysbujama oBe 6omecTH.

Ox ocranux Gonecty y 2023. roMHM MpHjaBseHe cy: TpH kapuinta Q rposuuie’odossesno 2 ko3e u
YETHPH TOBEAA, 73 SKApHUINTA aMEpPHUYKE TPYICKH MUEIUEer nernaiodorkeno 379 muenumbux
npymrasa, 40 xapuiira Opyuenose Ko3a u oana’otosbenno 295 wuBoTHIbA, 11 xapumnTa Opyuenose
roeena/obomeno 22 roBemo, TPU JKapuINTa MH(CKTHBHE aHEMM)E KomuTapa/obosbena HETHPH
KomuTapa, NeT  sKapumiTa  Jentocnuposefobosbeno 20 kuBOTHEA, 24 KapuniTa
TPUXUHENO03¢/000ben0 25 THB/BHX CBHEbA H JeJaH MEAB|jE[, MIECT KAPHINTA CalIMOHENO3E
KHBHHE 000JbeI0  THECT jaTa KMBMHE, 12 JKapumiTa pEenpoAyKTHMBHOT W  PeCcrMpaTopHOr
cungpoma/oboseeno 67 ceuma u apyre Gonectn. Lums oBor paga jecte mpuka3 mojaBe 3apazHUX
oonectn y Penybmuum Cprickoj y 2023. roamnm M HBHXOBO NPOCTOPHO HIMPEHE, aHalIn3a
NPUKYIUBEHAX M3BjEIITaja y ckaamy ca llpaBuiHukoM 0 HaunHy oDaBjemTaBama O CyMEH HA
3apasHy OolecT KHBOTHIbA, HAUHHY M IOCTYIKY NpHjaBe W OJ(jaBe 3ap3aHHx OOJIecTH KUBOTHH:A

(,,CmyxOenn rmacuuk Penybnmke Cprnicke™ 6poj 6/09) u ApyruM npomnucuMa Koju cy Ha CHa3H.,

Kisyune pujeqn: 3apa3ae DonecTH, 200H03€E, CIH300THONIOWIKA cuTyaurja, Penybmmka Cprcka
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EPIDEMIOLOGICAL SITUATION IN THE REPUBLIC OF SRPSKA 1IN 2023.
Negoslav Luki¢', Kristina Savi¢', Bojana Bajagi¢', Dragana Oklje$a' Vladimir Bulatovi¢',

1 Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska,

Corresponding author: Negoslav Luki¢ dr vet med. spec. n.lukic@mps.vladars.rs

Short summary: The Ministry of Agriculture, Forestry and Water Management of the Republic of
Srpska, veterinary sector, regularly monitors the occurrence and spread of infectious animal diseases
based on data obtained from veterinary organizations, veterinary inspection, and veterinary specialist
institutions. Special attention is paid to diseases with a high intensity of rapid spread, zoonosis, and
diseases that negatively affect the country's economy. In order to take necessary measures, a series of
regulations have been adopted to enable legal, quality, and timely implementation of appropriate
measures. Various infectious animal diseases appear in our region to a greater or lesser extent
throughout the year, some sporadically and some appearing every few years.

In June 2023, on the territory of the Republic of Srpska, the presence of African swine fever was
confirmed, with 1166 outbreaks reported and 49,190 pigs safely removed. Throughout 2023,
significant material and human resources were invested to prevent the spread and control of this
disease. Other diseases reported in 2023 include outbreaks of various diseases affecting goats, cattle,
bees, sheep, cattle, horses, poultry, and other animals.

Other diseases reported in 2023 include: three outbreaks of Q fever/affected 2 goats and 4 cattle, 73
outbreaks of American foulbrood in bee coloniesfaffected 379 bee colonies, 40 outbreaks of
brucellosis in goats and sheep/affected 295 animals, 11 outbreaks of brucellosis in cattle/affected 22
cattle, three outbreaks of infectious anemia in horses/affected four horses, five outbreaks of
leptospirosis/affected 20 animals, 24 outbreaks of trichinosis/affected 25 wild boars and one bear, six
outbreaks of salmonellosis in poultry/affected six flocks of poultry, 12 outbreaks of reproductive and
respiratory syndrome/affected 67 pigs, and other diseases.

The aim of this work is to present the appearance of infectious animal diseases in the Republic of
Srpska in 2023 and their spatial spread, analvzing the collected reports in accordance with the
Regulation on informing suspicion of infectious animal diseases, the method and procedure for
reporting and deregistering infectious animal disecases ("Official Gazette of the Republic of Srpska"

No. 6/09), and other regulations in force.

Keywords: infectious diseases, zoonosis, epizootic situation, Republic of Srpska.
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2. STRATEGIJA VAKCINACIJE PROTIV AFRICKE SVINJSKE KUGE

Denis KOLBASOV#*
Global African Swine Fever Research Alliance (GARA)
Professor, DVM, PhD, Federal Research Center for Virology and Microbiology,
Volginsky, Vladimir region, Russian Federation
*Corresponding author: Denis Kolbasov, kolbasovdenis(@gmail.com

Sazetak

U prethodnim godinama vaccine protiv AfriCke svinjske kuge su postale komercijalno dostupne. U
ovom trenutku imamo 1 generaciju Zivih atenuiranih vakeina, [ iskustvo na terenu za ove vaccine je
jo§ uvijek ograniceno. Sastanak WOAH Biological Standards Commission je odrzan od 4-8
septembra 2023 u WOAH Headquarters Paris, Francuska. Tokom sastanka, poglavlje 15 WOAH
Manual of Diagnostic Tests and Vaccines for Terrestrial Animals (Terrestrial Manual) je odobreno
za prvi pregled, ukljucujuéi poglavlje 3.9.1. African Swine Fever sa novim paragrafom C. zahtjevi za
vaccine.

Razumijevajuéi epidemiologiju AKS, zajedno sa saznanjima za prednosti I nedostatke raspoloZivih
vakcina 1 generacije , vazno je definisati strategiju vakcinacije protiv AKS uklju¢ujuci analizu za [
protiv u slu¢aju upotrebe vaccine

Klju¢ne rije¢i: Africka kuga svinja, vaccine.
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Lecture by invitation

VACCINATION STRATEGY AGAINST AFRICAN SWINE FEVER

Denis KOLBASOV#*
Global African Swine Fever Research Alliance (GARA)
Professor, DVM, PhD, Federal Research Center for Virology and Microbiology,
Volginsky, Vladimir region, Russian Federation
*Corresponding author: Denis Kolbasov, kolbasovdenis(@gmail.com
Abstract
In recent year African Swine Fever vaccines became commercially available. At this moment this is
first generation live attenuated vaccines, and field experience of these vaccines use is still limited. A
meeting of the WOAH Biological Standards Commission was held from 4 to 8 September 2023 at
the WOAH Headquarters in Paris, France. During the meeting, 15 chapters from the WOAH Manual
of Diagnostic Tests and Vaccines for Terrestrial Animals (Terrestrial Manual) were approved for
circulation for first-round, including Chapter 3.9.1. African Swine Fever with new paragraph C.
REQUIREMENTS FOR VACCINES.
Understanding of ASF epidemiology, together with the knowledge of advantages and disadvantages
of available first generation live attenuated vaccines are important to define the vaccination strategy
against African Swine Fever including the cost-benefit analysis in case of vaccine use.

Key words: African swine fever, vaccine.
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MNpeaasatse N0 NO3MBY

3. MNOJABA U PE3YJITATH CY3BHJAILA A®@PHYKE KYI'E CBHILA Y
PENYBJIULU CPIICKOJ V¥ 2023. TOJUHU

Aparo H. HEOWR*Y2, Herocnae NYKWUTR?, Oparan KHEXEBUTR?, Onueep CTEBAHOBUTR?, Jenena MAPUTRS,
[Oejana KPHETA’, iparad KACATUTR®, Memko CNALOJEBHR?, Corsa HUKONWTRY, Meona CYBMRY, Oapko
JECMOTOBWR, Bojax TONWRY, Kpuctuna CABURY, Bojana BAJATWMR, Baagmmnp BY/TATOBMR',
[parada OK/BEWAY, Bragumup MUNMIEBUR™

! ap Oparo H. Hegwh pegosHu npodecop, JasHa ycraHosa BetepuHapcku nHctutyT Penybnuke Cpncke ,[ip Baco
ByTo3an”, batka Jlyka, bocHa v XepugrosuHa
2 ap fAparo H. Heawh peaosHW npodecop, YHueepsuTeT y Beorpagy, PakynTeT BeTepuHapcke meauumHe, beorpag,
Cpbuja
® Herocnas Jlykuh cney. ap set., MUHUCTapcTBO NO/BLONPUBPEAE, WYMAPCTEa W Bogonpuepeae Penybanke Cprcke,
Pecop 3a BeTepuHapcTeo, barba flyka, BocHa n XepuerosuHa
4 Nparad KHexesuh cnew, Ap BeT., JaBHa ycTaHoBa BeTepuHapcky MHCTUTYT PenyBanke Cpncke ,Jp Baco BytosaH”,
Bara flyra, BocHa n XepuerosuHa
* np Onusep CresaHosuWh Ap BeT., JasHa ycTaHoBa BeTepuHapcku MHCTUTYT PenyBauke Cpncke ,[p Baco bytozau”,
batba flyka, bocHa 1 XepuerosuHa
Smp Jenena Mapwh ap BeT., JaBHa ycTaHoBa BeTepuHapckw mHcTUTYT Penybnunke Cpncke ,fip Baco byTosan”, Bara
Nyka, bocHa u XepuerosuHa
7 lejana KpHerta ap eer., JaBHa ycTaHoBa BetepuHapcku uHeTuTyT PenyGauke Cpncke , [lp Baco ByTtosad”, barsa flyua,
BocHa v XepuerosnHa
® np Oparan Kacaruh ap Bet., Hay4HW capagHuk, JasHa ycraHoBa BetepuHapckm uHeTUTYT PenyBanke Cpncke ,[lp Baco
ByTo3an”, barka Jlyka, BocHa v XepueroauHa
9 op Wemko Cnagojesnh ap BeT., BUWW HAYYHW capaaHuK, JasHa ycTaHoBa BeTepuHapcku MHCTUTYT PenyBnuke Cpricke
»dp Baco bytosan”, barba flyka, BocHa n XepuerosuHa
¥ Corba Hukonwh cneu. ap set., JagHa yctaHosa BetepuHapcku MHeTUTyT PenyBanke Cpncke , ip Baco BytozaH”,
Batsa Jlyka, bocHa 1 XepueroBuHa
! ma MeoHa CyBuh aunn. 6uonor, JasHa ycraHoBa BeTepuHapcku MHCTUTyT PenyBanke Cpncke ,fp Baco bytosaH”,
Bawa flyka, BocHa 1 XepuerosuHa
L Napko OecnoTosuh cnew. Ap BET., JaBHa ycTaHOBa BeTepuHapcku WHCTUTYT PenyBauke Cpncke , [p Baco bytosaH”,
bata flyka, bocHa 1 XepuerosuHa
3 ap BojaH Monwh cnew,. Ap BeT., BUWK HAay4HK CApaaHuUK, JaBHa ycTaHoBa BeTepuHapckm MHCTHTYT PenyBamke Cpricke
Ap Baco Bytoszan”, Barba flyka, BocHa 1 XepueroeuHa
4 np Kpuctuua Casuh ap set., MUHUCTapCTEO NO/LONPUBPEaE, WYMapPCTBa 1 Bogonpuepeae Penybauke Cpncke,
Pecop 3a BeTepuHapcTeo, barba fyka, bocHa v XepuerosuHa
15 np Bojana Bajaruh ap seT., MuHWCTapCcTEO NO/LONPUBPEAE, WyMapcTea U Bogonpuepeae Penybauke Cpncke, Pecop
3a BeTepuHapcTso, barba flyka, bocHa U XepuerosuHa
% Bnagumunp Bynatosuh ap set., MMHUCTapCTBO NO/BONPUEPeae, WyMapcTea W sofonpuepeae Penybauke Cprcke,
Pecop 3a BeTepuHapcTeo, barba /lyka, BocHa v XepuerosmHa
17 iparana Ok/wewa ap seT., MUHUCTAPCTEO No/boNpUBpeae, WymMapcTea M sBogonpuepeae Penybauke Cpncke, Pecop
3a BeTepuHapcTBo, Barsa flyka, BocHa u XepuerosuHa
8 Bpagumup Munujesuh cnew, ap Bet., PenyBanyKka ynpasa 3a MHCNekuyjcke nocnose Peny6avke Cpncke, Batba
Nyka, bocHa v XepueroeuHa

*KopecnogeHTHu ayTop: [lparo H. Hepuh, drago.nedic@gmail.com

Kpatak cappaj

AdpuyKa Kyra cBMHba KOjy y3poKyje BMpYC M3 nopoguue Asfarviridae je seoma onacHa 3apasHa Bonect
pomahux 1 AMB/BUX CBUHA. BONECT HAaHOCK BEOMa BENMKY EKOHOMCKY LUTETY, a1 HEMa 300HOTCKM KapaKkTep.
Y oBom pagy ce aHanusmpajy HajBaMHWju acnektn enugemuonorvje Abpuuke kyre cBuba, yrbydyjyhu

11



29. TOOHIILE CABJETOBAKE NOKTOPA BETEPHHAPCKE METHIIMHE PENYBIHKE CPICKE (buX) - 2024
29™ Annual Conference of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Herzegovina)- 2024

OTKpWBake 3apase, HauWH npeHoca, reorpadcko wuperbe, 6poj u BennunHy dapmum, bpoj cayyajesa, daktope
pu3amka, yTephuBarbe PeCcTPMKTMBHMX 30Ha, CaHauujy TepeHa W ynpassbakbe Kpusom. lpeHoc Bupyca
Adpuuke Kyre cButba ce Hajuewhe gewaBa AMPEKTHUM KOHTAKTOM v3mely 3apameHux W 34paBuX CBUHbA,
anu ce MoXe WUPKUTH U MHOWMPEKTHO NPEKO KOHTaMWHUPaHUX NOBPLUKMHA U XpaHe, bomKTa MK Kpresba U3
poaa Ornithodoros. [Lobpo pazymujeBarse HauMHa NPeHOoCa BUMPYCa je K/bYYHO 33 NpumjeHy ederTUBHUX
KOHTPOAHMX Mmjepa. YoBjek je wuaeHTUPUKOBAH Kao Hajuewhwm d¢akTop npeHoca supyca. Wupoka
PacnpoCTPaEHOCT AUB/BUX CBUHE KOMIMWKYE MjEpe KOHTPONE, jep AWB/bW PE3EPBOAPKU MOTY NOCAYKUTH
Kao u3sop uHdekuuje 3a gomahe cBube. PakTOpU PU3KKA YK/bYHYjY KPETare M TPaHCNOPT KUBUX CBMHbA M
Npov3BoAa 04 CBMHCKOT Meca, HeageksaTHe mjepe Buonowke 6esbjegHocTn Ha dapmama W NpUCYCTBO
BeKkTopa. ¥ Penybnuumn Cpnckoj je y nepuoay 22.06-31.12.2023. roguHe Bonect ytepheHa y 24 onwtuHe Ha
1.166 ¢papmu Ha KOjUMa je HeWKoA/LMBO YHUWTeHO 48,325 cBuba. YKyNHa avpekTHa wreTa je yrepheHa Ha
oko 13 munuoHa Espa. Enmvaemuonolwka aHanusa AKC yrbydyje cnorkeHe WHTepakuMje uamehy eBupyca,
pomahuHa, BekTopa u Jbyackux akTueHocTW. EdexkTueHO M eduracHo cnpedasarba nojase M cysbwjarba
bonectu nogpasymujeBa NocTojatbe aMypHOr NAaHa XUTHUX Mjepa, Ao6py 0byyeHocT U MHPOPMUCAHOCT CBUX
cyBjerara Ha Koje ce 04HOCK, paHo Npeno3Hasarbe 6onectn, 6p3o pearoBarbe HaNEeMHUX OpraHa y cayyajy
nojase 6onecTu, KagpoBCKY W MartepujasHy NonyreHOCT BETEPWHAPCKWMX OpraHvusaumja, AWjarHOCTUHKUX
nabopatopwmja, BeETepMHapcKe WHenekuuje u Pecopa 3a BeTepuHapcTso. CTpora npymjeHa NponucaHux mjepa
W ynpas/bake KpU30M Noapasymujesa Aa ce y oarosapajyhrm ycnosmma foHoce Hajbosbe oanyke Koje he
AonpuHujetk cysbujatby Bonectm a To ce nocebHo oaHOCK Ha oapehuBare BEMHMHE PECTPUKTMBHMX 30Ha,
06ycTaB/barbe U KOHTPONY KpeTara, oapehuBarba MjecTa u HaunHa HeLKOA/bWUBOT YHULLITABA A MNBOTHHbE.
Y nepuwogy Tpajatba bonectu yodeHe cy ogpeheHe cnaboctk y nposohery nojefMHUX mjepa na ce y cknagy
Ca CTeYeHWM WCKYCTBMMa npepnamy ogapeheHa nobos/blwaka. Y3 cee npoeeaeHe mjepe, nocebHo ce
Harnawasa 3Ha4aj 6p3e M NpaguYHe HaJOKHaAe WTeTe U TPOLWKOBa cy36ujara Bonectu.

KrbyuHe pujedn: AQpuuKa Kyra CBMHa, enuaemuonorija, cemme, Penybaumka Cpncka.
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OCCURRENCE AND RESULTS OF AFRICAN SWINE FEVER CONTROL IN THE REPUBLIC OF SRPSKA IN 2023

Drago N. NEDIC*2, Negoslav LUKIC?, Dragan KNEZEVIC?, Oliver STEVANOVIC?, Jelena MARIC®, Dejana
KRNETA’, Dragan KASAGIC?, Zeljko SLADOJEVIC?, Sonja NIKOLIC!, lvona SUBICY, Darke DESPOTOVIC!,
Bojan GOLICY, Kristina SAVIC!, Bojana BAJAGIC™, Vladimir BULATOVIC®, Dragana OKUESAY, Viadimir

MILIEVIC®

LDr. Sci. Drago N. Nedi¢ Full Professsor, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
2 Dr, Sci. Drago N. Nedi¢ Full Professsor, University of Belgrade, Faculty of veterinary medicine, Belgrade, Serbia
* Negoslav Luki¢ Specialist Dr. Vet., Ministry of Agriculture, Forestry and Water Management, Veterinary Department,
Banja Luka, Bosnia and Herzegovina
*Dragan KneZevié Specialist Dr. Vet,, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
5 Dr, Sci. Oliver Stevanovi¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
5 MSc. Jelena Maric Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina
‘Dejana Krneta Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina
2Dr. Sci. Dragan Kasagic Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
%Dr. Sci. Zeljko Sladojevi¢ Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the Republic of
Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
9sanja Nikoli¢ Specialist Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
HMA Ivona Subié BSc. Biologist, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
2 Darko Despotovi¢ Specialist Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
13Dr. Sci. Bojan Gali¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
14 Dr, Sci. Kristina Savié Dr. Vet., Ministry of Agriculture, Forestry and Water Management, Veterinary Department,
Banja Luka, Bosnia and Herzegovina
1 Dr. Sci. Bojana Bajagic Dr. Vet., Ministry of Agriculture, Forestry and Water Management, Veterinary Department,
Banja Luka, Bosnia and Herzegovina
Y \/ladimir Bulatovic Dr. Vet., Ministry of Agriculture, Forestry and Water Management, Veterinary Department, Banja
Luka, Bosnia and Herzegovina
7 Dragana Okljeda Dr. Vet., Ministry of Agriculture, Forestry and Water Management, Veterinary Department, Banja
Luka, Bosnia and Herzegovina
B yladimir Milijevié Specialist Dr. Vet., Administration for Inspection Affairs of Republic of Srpska, Banja Luka, Bosnia
and Herzegovina

*Corresponding author: Drago N. Nedi¢, drago.nedic@gmail.com

Abstract

African swine fever, caused by a virus from the Asfarviridae family, is a very dangerous infectious disease of
domestic and wild pigs. The disease causes very large economic damage, but does not have a zoonotic
character. This paper analyzes the most important aspects of the epidemiology of African swine fever,
including detection of infection, mode of transmission, geographical spread, number and size of farms,
number of cases, risk factors, establishment of restrictive zones, field rehabilitation and crisis management.
Transmission of the African swine fever virus most often occurs through direct contact between infected and
healthy pigs, but it can also spread indirectly through contaminated surfaces and food, fomites or ticks from
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the genus Ornithodoros. A good understanding of how the virus is transmitted is key to implementing
effective control measures. Man has been identified as the most common factor in the transmission of the
virus. The wide distribution of feral pigs complicates control measures, as wild reservoirs can serve as a
source of infection for domestic pigs. Risk factors include the movement and transport of live pigs and pork
products, inadequate biosecurity measures on farms and the presence of vectors. In Republic of Srpska, in
the period from 22" June to 31* December 2023, the disease was found in 24 municipalities on 1 166 farms,
where 48 325 pigs were harmlessly destroyed. The total direct damage was determined at around 13 million
Euros. Epidemiological analysis of ASF involves complex interactions between viruses, hosts, vectors and
human activities. Effective and efficient prevention of the occurrence and suppression of the disease implies
the existence of an up-to-date plan of emergency measures, good training and information of all subjects to
which it applies, early recognition of the disease, quick response of the competent authorities in the event
of the occurrence of the disease, personnel and material availability of veterinary organizations, diagnostic
laboratories, veterinary inspection and Department of Veterinary Medicine. Strict application of the
prescribed measures and crisis management implies that the best decisions are made under appropriate
conditions that will contribute to the suppression of the disease, and this especially refers to determining the
size of restrictive zones, stopping and controlling movement, determining the place and method of harmless
destruction of animals. During the duration of the disease, certain weaknesses were observed in the
implementation of certain measures, therefore, certain improvements are proposed in accordance with the
experience gained. Along with all the implemented measures, the importance of quick and fair compensation
for damage and disease control costs is particularly emphasized.

Key words: African swine fever, epidemiology, pigs, Republic of Srpska.
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[Tpenasame no no3uBy

4. KJIHHHUYKA CJIMKA U TATOMOP®OJIOIUKE MPOMJEHE KOJ JOMARUX
CBHBA OBOJBEJHX O AOPHYKE KYTE CBUIBA HA NOJAPYUJY
BUJE/LHHE

Jejana KPHETA!, Iparan KACATUR?, Omasep CTEBAHOBUR?, Coma HUKOJIUR?, Cphan
IJIMTOPUR®, paran KHEZKEBUR®

! Nejana Kprera ap ser., Jaua yeranora Berepunapekn naerntyt Penybamnke Cpneke L JIp Baco Byrozan®, Bama
Jlyka, bocna u Xepleropiuna
*np Jparan Kacarnh ap Ber., Hay4unn capainuk, Jasua yeranosa Berepunapekn nuctutyt Penydmmke Cpncke ,Jp
Baco byrozan™, bama Jlyka, bocna n Xepuerosuna
? 1p Onmeep Cresanoenh jp Bet., JagHa yeranoea Berepunapekn uHeTutyT PenyGnuke Cpncke . JIp Baco Byrosan®,
bawsa Jlyka, bocua n Xepuerosuua
4 Comwa Huxonuh enen. ap ret., Jasna yeranora Betepunapekn unerutyt PenyGauxe Cpneke JIp Baco Bytosan®,
bama Jlyxa, bocna n Xepuerosina
3 Cphan Unuropuh ap ser., Jasna yeranosa Berepunapexu nncturyt Peny6mike Cpneke ,.JIp Baco bytoszan®, bawa
Jlyxa, bocna u Xeplerosiua
 Oparan Knemesnh cneu. ap ser., JapHa ycranosa Berepunapekn nneruryt Penydnnke Cpuceke . JIp Baco Byrozan®,
bama Jlyka, bocna n Xepuerosina

"Kopecnonentau aytop: Jlejana Kprera, dejana.kmeta@virs-vb.com

Kparaxk canpaxaj

Adpruka Kyra CBHIbA je 3apa3HO, BUPYCHO M CHCTEMCKO obosbeise, koje noraha nomahe v aupmbe
CBHILE CBHX y3pacra. Asfavirus notuue u3z damunuje Asfaviridae, BeoMa 0TIOpaH HA CHOBAIIHLY
cpenuuy U wene yruuaje. [peu cnydaj Adpuuke kyre ceumba y Penybmunn Cprickoj peructposat
je 22. jyna 2023. roauHe Ha TepuTopHje onmtuie bujesbuna. Knunuuka ciuka koj ose bosiecTu ce
maHudecTyje y BHIY XEMOPAarM4HE IPO3HMIE, KOja MMa BUCOKY cromny moprtaaurtera. CaMm TOK
OojecTH je 3HaTHO Texwu M OpKM HEro wro je To ciydaj koia Knacuune kyre ceumba. [lepuon
unkybauuje ce kperao usmeby 3-7 nawma. HajBuiue ciyyajeBa Ha HalleM TEpeHY ce jaBiballo y
akytHoMm 00nuky ose Oonectu. [latomopdoiomka ciuka ¢€ ¥y OCHOBH KapakTEpHIIE 3HAIMMA
XEMOparn4He centukeMuje. MakpocKoIckn je JIOMHHTAaHTaH Hanas ciuieHoMeranuje. Ciuesnna je
yschana 3-4 nyTa y oiHOCY Ha @HATOMCKY BEJIMYMHY, 3aTCIHYTE BE3UBHO-TKUBHE KallcyJie, TaMHO
upBeHe g0 Mmoapo-ipiapudacre 0oje. Ha npecjexy nynna je pasMekuiana, kamwacta, audgysHo-
XeMoparn4sia, He pasiukyjy ce upseua u Oujena nyiama. Ha xosku je xoucrarosana uujanosa y
npejjeny yuidjy, puia, Hory v abjomeHa, HEPMJETKO ca TauykacTHM XeMopardjama, win sehum
(okanHum  XemMoparwdHuM noJpumMa. [lpersmegmom  numdHHX  4YBOpoBa  (ENMrACTPUYHH
ME3eHTEePHjaliHN) KOHCTaTyje ce yriasnom Jjumbanenonaruja, 63 pasnukosamba KOpe H CpokH Ha
npecjeky. Jlumduu usopoBu cy tamuo upsene 6oje. Ha OyOpesuma cy KOHCTATOBaHA NOJbA
XHUIIEPEMHje W KpBapesa, PeTekHO ¥ KopTHKalHoj 30ud. KpBapemwa cy Guiia paziiuuuror crenena
0J eKXMMO03a JI0 JHDY3HUX Xemoparuuyuux uH(puiarpata. Y JMrecTHBHOM TPaKTy je YrJIABHOM
npumjehen KatapajiHo — XeMOPAarHdHH racTPOSHTEPUTHC, MPHUMAPHO Ca JIOKAIW3ALMjOM Mpolieca y
HEKYyMY M KoioHy Yy opmu  xunepemuje ciaysuuua, npahena  xemoprujama. Hagenene
naToMopQioJIOIIKE MPOMJEHE CY YIJIABHOM KapakTepucaie akyTHy opmy 0bobeisa. Y nepakyTHUM
caydajeBMMa, Ha TepeHy, npuMjehena cy Haria yruayha ca MHCKPETHHM HPOMjEHAMA Ha KOKH Y
(hopMH 1MjaHO3E YIUH]Y M PWIA, TIOBPEMEHO CILICHOMEIAlIMja, a KHBOTHILE CY YIJlapHoM OMie y
J100POM KOHIAHMIIHOHOM CTAIbY.

Kibyune pujeun: Adpuuka Kyra ceuma, bujessnna, KInHK4YKa C/IHKA, NaTOMOPDOIIOLIKES HPOMjCHE
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CLINICAL SIGNS AND PATHOMORPHOLOGICAL CHANGES IN DOMESTIC PIGS
INFECTED WITH AFRICAN SWINE FEVER IN THE AREA OF BJELJINA

Dejana KRNETA'", Dragan KASAGIC?, Oliver STEVANOVIC?, Sonja NIKOLIC?, Srdan
GLIGORIC?, Dragan KNEZEVIC®

' Dejana Krneta Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan”, Banja
Luka, Bosnia and Herzegovina
?Dr. Sci. Dragan Kasagi¢ Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
* Dr. Sci. Oliver Stevanovié¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
* Sonja Nikoli¢ Specialist Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
3 Srdan Gligori¢ Dr. Vet,, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina
® Dragan Knezevié Specialist Dr. Vet, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina

‘Corresponding author: Dejana Krneta, dejana.krneta @virs-vb.com

Abstract

African swine fever is an infectious, viral and systemic disease that affects domestic and wild pigs of
all ages. Asfavirus comes from the family Asfaviridae, very resistant to the external environment and
its influences. The first case of African swine fever in the Republic of Srpska was registered on June
22, 2023 in the territory of the municipality of Bijeljina. The clinical signs of this disease manifests
itself in the form of hemorrhagic fever, which has a high mortality rate. The course of the disease
itself is much more severe and faster than in the case of classical swine fever. The incubation period
ranged between 3-7 days. Most of the cases in our field occurred in the acute form of this disease.
The pathomorphological picture is basically characterized by signs of hemorrhagic septicemia.
Macroscopically, the predominant finding is splenomegaly. The spleen is enlarged 3-4 times
compared to the anatomical size, tight connective tissue capsule, dark red to blue-bluish in color. On
cross-section, the pulp is softened, mushy, diffusely hemorrhagic, red and white pulp are
indistinguishable. Cyanosis was noted on the skin in the area of the ears, nose, legs and abdomen,
often with point hemorrhages or larger focal hemorrhagic fields. An examination of the lymph nodes
(epigastric and mesenteric) shows mostly lymphadenopathy, without distinguishing between the
cortex and the core on cross-section. Lymph nodes are dark red. Fields of hyperemia and bleeding
were noted on the kidneys, mainly in the cortical zone. Bleeding varied in degree from ecchymoses
to diffuse hemorrhagic infiltrates. Catarrhal-hemorrhagic gastroenteritis was mainly observed in the
digestive tract, primarily with the localization of the process in the cecum and colon in the form of
mucosal hyperemia, followed by hemorrhages. The aforementioned pathomorphological changes
mainly characterized the acute form of the disease. In peracute cases, in the field, sudden deaths were
observed with discrete changes on the skin in the form of cyanosis of the ears and nose, occasionally
splenomegaly, and the animals were generally in good condition.

Key words: African swine fever, Bijeljina, clinical signs, pathomorphological changes.
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[Tpenasame no no3uBy

5. PE3VIITATH HAJ30PA KJTACUYHE K¥YTE CBUIbLA V PEINTYBJIHLHA
CPIICKOJ ¥ 2023. TOOTHHHA

Hparan KACATHWR", Meona CYBUR?, Jenena MAPUR?

! np [paran Kacaruh ap BeT.. nayunu capaanuk, JagHa yeranosa Berepunapekn naetutyt PenyGmike Cpncke L, JIp
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> ma Msona CyBuh juiu, 6uosior, Jasua yeranosa Berepuuapesu uneruryt Peny6aunke Cpneke L JIp Baco Byrosan®,
barea Jlyka, bocha u Xepuerosuna
3 mp Jenena Mapuh ap ser., Jasna yeranosa Berepunapekn unerntyt Peny6anke Cpnere ,.JIp Baco Bytosan®, Bama
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“Kopecnoaentuu ayrop: paran Kacaruh, dragan kasagic@virs-vb.com

Kparaxk cagpmxaj

Knacuuna kyra ceumba (KKC) npencrasba 3nauajuy supycHy Oomect nomahux U IHBBUX CBHIBA,
nozuary ckopo 200 roguna. Knacuuna kyra CBHibA je jeaHA Of HAJ3HAYAJHH]UX 3IPABCTBECHUX H
EKOHOMCKHX 000/bCHha CBHILA, jeP HAHOCH OrPOMHE TYOUTKE ¥ CBHIAPCKO] Mpou3eoaibn. Knacuuna
KYTa CBHIGA & TOCTeNH NMyT aujarHocTukoBana ¥ bocun u Xepuerosuuu 2007, romune. 3nauaj
KKC ornena ce u ca craHoBunrta Melyynapojne tproeune W 3abpaHe nMpoMeTa »KHBHX CBHILA U
MPOU3BO/IA 0]] CBHEBCKOT MECa M CHPOBHHA 32 MHIYCTPH]Y M3 3EMJBE ¥ KOjOj CE 10jaBIbY]y OBa DonecT.
¥ Penybmummu Cprickoj ce on 2020, rogune He Bpmu pakiuHaiuja npotus KKC. Taxohe, y
Peny6numm Cprckoj y nepuogy 2023. roaune cnipoBenet je [lporpaM akTHBHOT M MACHBHOT Ha130pa
Ha Knacuuny u Adpuuky kyry ceumba (AKC) kox nomahe u nuBIbE TOMynamuje ceumba. [Iporpam ce
CIPOBOAMO Ha LHjeno] Teputopuju Penybauke Cpricke, BeTEPHHAPCKE OPraHM3AlM]e CY BPIIHIES
Y30PKOBAE H I0CTAB/bALE Yiopaka y pedepenty nadoparopujy Penyomike Cpricke 3a KKC JaBua
yeranoea Berepunapekn unetutyt Penybanke Cpreke . [p Baco byrosan™ bama Jlyka. ¥ nepuoay
n3pane u cnpoBohema llporpama mo 22.06.2023. rogusne, 3ajeannyku je pahen nHagszop na Knacuuny
n Adpuuky Kyry cBuiba M3 HCTOT y30pKa, a HakoH noTtBphusama Oonectn AKC y Penydmium
Cprckoj, KKC je pahen audepenumjanHo xox cBuiba koje Hucy Omne mosutmBHe Ha AKC.
Ananuzupano je 159 yzopaka na KKC meromom nanuana peaknmja monuMepase y pealHoM BPEMEHY
(Real Time PCR) u nuje 6uno mozutupHux pesynrara. On tora 95 yiopaka je MOPHjEKIIOM 01
momahux cBumba, a 64 o1 AMBIEHX cBUEBA. AHamuzupano je u 1.270 yzopaka momahux ceumba u 2
Y30pKa THBIBHX CBHILA MeTonoM ELISA Ha npucycTBO aHTUTH]jENA, TIPH YeMy HHj¢ OHIT0 MO3MTHBHHX
pesynrata. Jana 22.06.2023. rogune nmotepheno je mpucyctso AKC, te cy 36or Benmkor dpoja
JKAPHILTA KAMAlUTeTH BeTepHHapeke cinykOe Ounu yemjepenn y 6opoy npotus AKC.

Kiby4He pujeus: KJIacH4YHA Kyra CBHEA, TUBIbA CBHEbA, ToMaha cBHbA.
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RESULTS OF CLASSICAL SWINE FEVER SURVEILLANCE IN THE REPUBLIC OF
SRPSKA IN 2023
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Banja Luka, Bosnia and Herzegovina

‘Corresponding author: Dragan Kasagi¢, dragan.kasagic(@virs-vb.com

Abstract

Classical swine fever (CSF) is an important viral disease of domestic and wild pigs, known for almost
200 years. Classical swine fever is one of the most significant health and economic diseases of pigs,
because it causes huge losses in pig production. Classical swine fever was last diagnosed in Bosnia
and Herzegovina in 2007. The importance of CSF is also reflected from the point of view of
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 appears. In the Republic of Srpska, from 2020 does not
provide vaccination against CSF. Also, in the Republic of Srpska in the period of 2023. the Program
of active and passive surveillance of Classical and African swine fever (ASF) in domestic and wild
pig populations in the Republic of Srpska in 2023 was implemented. The program was implemented
throughout the territory of the Republic of Srpska, veterinary organizations carried out sampling and
delivery of samples to the reference laboratory of the Republic of Srpska for CSF Public Institution
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka. In the period of
development and implementation of the Program until 22, June of 2023 surveillance for Classical and
African swine fever was carried out jointly from the same sample, and after confirmation of ASF
disease in the Republic of Srpska, CSF was performed differentially in pigs that were not positive for
ASF. Total of 159 samples were analyzed for CSF using the polymerase chain reaction method in
real time (Real Time PCR) and there were no positive results. Of these, 95 samples originated from
domestic pigs and 64 from wild pigs. 1,270 samples of domestic pigs and 2 samples of wild pigs were
analyzed using the ELISA method for the presence of antibodies and there were no positive results.
On 22. June of 2023 the presence of ASF was confirmed and due to the large number of hotspots, the
capacities of the veterinary service were directed to the fight against ASF.

Key words: classical swine fever, wild boar, domestic pig.

18



29. FTOOHUIUILE CABJETOBAE JOKTOPA BETEPHHAPCKE MEJTUIHMHE PENTYBIHKE CPITCKE (BuX) - 2024
29" Annual Conference of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Herzegovina)- 2024

6. NMNOJABA ABUJAPHE HHOUIYEHUIE H5N1 KOl TABYIOBA Y 2024. 'O/IHHH
HA TEPUTOPHJH PENNYBJHUKE CPIICKE

Jlparan KHEXKEBUR', Cphan TJIMTOPH'R?, [lparan KACAT'WR?, Usona CYBUR?, Kesmiko
CJIAJIOJEBUR’, Jenena MAPUR®, Comwa HUKOJIUR', lyman CTOJUYUR®

! lparan Knewesuh cnert. ap set., JasHa yetanosa Betepunapeku uactutyT Peny6nuke Cprcke . Jlp Baco byrosan®,
bama Jlyka, bocna n Xepuerosnna
* Cphau Cauropuh ap ser., Jasua yeranosa Betepunapeku uneturyt Peny6nuke Cprceke . Jlp Baco Byrozan®, Bama
Jyxa, bocna u Xepueroeuua
* np Aparan Kacaruh ap ser., may4sy capaanuk, JasHa yeranosa Berepunapekn uaetutyt PenyGauxe Cpnexe ,JIp
Baco byrozau™, bama Jlyka, bocna n Xepuerosuna
* ma MBona CyGuh gurin. Guosnor, Jaua ycranosa Berepunapeku unetutyt Penybauke Cpreke . JIp Baco byroszan™,
bama Jlyka, bocHa u Xepuerosina
Tnp Kemko Cnagojernh ap BeT., BUILH HayYHH capaiuik, Japna yeranosa Berepunapeku unctutyt Penybnuke
Cpnexe . JIp Baco byrosan™, bama Jlyka, bocha n Xepuerosuna
o mp Jenena Mapuh ap rer., Jarna ycranora Berepunapekn nnetutyt Penyfnuxe Cpneke | JIp Baco Bytozan®, Bama
Jlyka, bocra u Xepierosina
" Coma Hukomih enew. ap ser., Jasua yeranosa Berepunapeku unetutyt Penybanke Cpneke . Jp Baco byTtosan®,
bama Jlyka, bocna n Xepuerosnna
* Nywan Crojunth ap set., Onjesserse 3a uHcnekunje nocnose, [pamuika, bocna u Xepuerosixa

*Kopecnonentun ayrop: Jdparan Kuexernh, dragan.knezevie(alvirs-vb.com

Kparak caap:kaj

Asujapna undayenua (AM) je kontarnosno 3zapasno obombetbe gomaliix u AuBBHUX [THLA,
y3pokoBano Bupycuma poga Alphainfluenzavirus (undnyenua A), us damunuje Orthomyxoviridae.
Ha ocuoBy moBpuiMHeKUX aHTHICHA, XEMATJIYTHHHHA W HEYPAMHHHAA3E, Y3POUHHK CE pasBpcraBsa y
noATHIIOBE. Y3pounuke Bucokonatorene Al npenosnajeMo Ha OCHOBY NPUCYCTBA auTHrena HS u
H7. C 0b3upoM 13 y3pO4HHMK HCIO/BABA JAK 300HOTCKH HMOTEHLMjA, ITO j& MOC/LEHIA HEroBe
HectabuiiHe NpUpo/ie (BeJMKa W CTAJIHA NPOMJEHHBOCT), TPEHYTHO NPEICTAR/LA BEIUKY OpUry 1o
jaBHO 3apaBsbe Ha rnodannom uueoy. [lopen Tora, y3pounuk AWM uma pasophe nocibemuie 1o
JKHBHHAPCKY HPOU3BO/ILY, Mel)yHApOIHY TProBUHY U eKOHOMM]Y. V rocibeibuX roauny laua, AU
je JerexToBaHa KoJl AMBILUX CHCApa, a BUCOKE CTOMC MOPTANUTETA 3a0MIbEKEHE CY VY HOMyIalujH
MOPCKHMX cucapa Ha tepuTopuju Jyskne Amepuke. Tokom mapra u anpuia 2024, AU je nerekrosana
Ko Manjeanux roseaa y CAJL, niro rosopu aa 6u Bupyc Morao npehu dapujepy BpeTe M yUBPCTHTH
ce v HopoM JioMahuny. ¥V Haroj peruju npucycrtso supyca AW norepheno je y Cpbuju, Crosenuju,
Xpearcko] 1 Makenonuju. Y ¢ebpvapy 2024, y JaBnoj ycranosd BeTepHHApCKH HHCTHTYT
Penybnmke Cpricke nerextoran je redoM siupyca AW tuna A y nonynanuju nadynosa (Cygnus spp.)
na repuropuju onwruie I'pagunika (Penybnuka Cpricka). Oapehusamem N noaruna norsphena je
AW noaruna H5NI. Kao nocieennna undexuuje supycom AU, y naBeienoM BpeMEHCKOM MEPHOIY
npujasibeda cy yrunyha 30 nabynosa, nakon dera je u3BpiueHa oOAyKiHja MET J0CTABILEHHX
neinesa. [TaromMopdornomke npomjene ouiie cy y GopMi MaCOBHHX KPBapea Ha MACHOM TKHBY CpLia,
ryluTepayn, rpyanoj Myckyiatyps u mosry. Takohe, koHCcTaTOBaHA CYy XeMOparHyHO-HEKPOTHYHA
OTH-HIITA HA JETPH, T€ KaTapaliHo-XeMOparniiu eHTepUTHC, KoHTecTrHja riyha | crienomeranmja.
XHCTONATONONIKMM TIperieioM KoHcTaToBaHa cy andysHa o MyntadokainHa Kpsapersa, ca
JIMCEMHUHOBAHUM HEKpo3ama Yy [POMHjemEeHUM OpraHuMa M IepHBACKYJIapHH MOHOHYK/IEapHH
HHQWITPATH, NPUMapHO y HEpBHOM TKHUBY. HeroBosbHa €rM300THOJOIIKA CHTyallMja M Haja3
npucycrsa BHpyca BHcokonatorede AW ykaszyjy Ha norpeQy CTajHOI Haja30pa y IOMyJaiuju
nomMahiux W JIMB/BMX fTHl@. BuocHrypHocHe Mjepe, CrpeuyaBame HIEralHOr TPaHCIopTa, Te
MOLITOBAME BETEPHHAPCKHUX [TPOIKCA CY K/BYYHM Y e)MKACHOM CIIpeHaBamy IMPEHa U cy30ujarmby
AN

Kibyune pujeun: asujapua unguyenua, nadynosn, HSN1, Guocurypuocue Mjepe.
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* Corresponding author: Dragan KneZzevi¢, dragan_ knezevic@virs-vb.com

Summary

Avian influenza (Al) is a contagious infectious disease of domestic and wild birds, caused by viruses
of the genus Alphainfluenzavirus (influenza A), family Orthomyxoviridae. Based on surface antigens,
hemagglutinin and neuraminidase, the causative agent is classified into subtypes. We recognize the
causative agents of highly pathogenic Al based on the presence of H5 and H7 antigens. Due to a high
zoonotic potential of the causative agent related to its unstable nature (high and constant variability),
it currently represents a major concern for public health at the global level. In addition, Al has
devastating consequences for pouliry production, international trade and the economy. In the last
year, Al has been detected in wild mammals, and high mortality rates have been recorded in the
populations of marine mammals in the territory of South America. During March and April 2024, Al
was detected in dairy cattle in the USA, which suggests that the virus has a potential to cross the
species barrier, and that it shows tendency to establish itself in a new host. In our region, the presence
of the AT virus has been confirmed in Serbia, Slovenia, Croatia and Macedonia. In February 2024, in
the Public Institution Veterinary Institute of the Republic of Srpska, the Al type A virus genome was
detected in the population of swans (Cygnus spp.) in the territory of GradiSka (Republic of Srpska).
Determining of the N subtype confirmed avian influenza of the H5N/ subtype. As aresult of infection
with the Al virus, the deaths of 30 swans were reported in the specified time period, after which an
autopsy was performed on the five corpses that were delivered. The most dominant
pathomorphological changes were in the form of massive hemorrhages in the fatty tissue of heart,
pancreas, chest muscles and brain. Also, hemorrhagic-necrotic foci on the liver, and catarrhal-
hemorrhagic enteritis, lung congestion and splenomegaly were noted. The histopathological
examination showed diffuse to multifocal hemorrhages, with disseminated necrosis in the affected
organs and perivascular mononuclear infiltrates primarily in the nervous tissue. The unfavorable
epizootiological situation and the finding of the presence of the highly pathogenic Al virus, indicate
the need for constant surveillance in the population of domestic and wild birds. Biosecurity measures,
prevention of illegal transport, and compliance with veterinary regulations are key in effectively
preventing the spread and suppression of Al

Key words: avian influenza, swans, H5N1, biosecurity measures.
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Kparaxk cagpmxaj
Buire renoma aBujapaux 6opuasupyca uacaruduxosano je 2008. [ognne, kao 3HaUajHU TATOTCHH

3a pazaMuYUTE BPCTE BOJIGHHX NITHIIA W nanaraja. Panuje, TOkoM cellaMieceTHX roJHa IPOIIIOT BeKa,
OOpHABHPYCH CY MPEMO3HATH KA0 Y3IPOUHHUIIM HEKOJIHKO CHIASMH]a, Maaa HHJjE JacHO da JIH Cy OBe
nojase JMpEKTHO roBe3aHe ca apujapHuM Oopuaupycom (ABB), ¢ o03upom Ha paszinuke y
MATOJIOMIKUM JIe3HjaMa KoJ nanaraja u sogenux nruua. Otkpuhem ABB — a paspeniero je u nutame
Yy3po4HUKA NpoBeHTpuKylapue aunaraudone donecrn (ITJ), darannor obossema koje noraha
HCYPOIOMKE H TNACTPOHHTCCTHHAIHE CHCTCMC MTHILA. EHH,Z[BMHOJ’I'UUJKE HCTpaKHBaWa y HE’.‘Ma‘-H{Oj
MOTBP/IMIIA CY NIPUCYCTBO OBOI BUPYCA KO/ AMBIBHX NITHLA M NTHIA Y 3aTOYEHUIITBY, LITO YKa3yje
HA EErOBY LIHPOKY PACIPOCTPARCHOCT M 300HOTCKH noteHuujan. dujarnocruka [T/ ce Bpun
npuMeHoM nMyHoxHucroxemujeckux meroaa u PT-TILP rectupama y3opaka TKHBa YIHHYJIMX [ITHLA,
Mebhyrum, oTkpHBame BUpyca KO JKHBHX NTHLA je npodreMaruuHo 300r MoryhHOCTH nasKHO
MO3HTHBHUX PE3yITara KO/ 3/[paBHX HOCH/IAld M HMHTEPMHUTEHTHOr JIy4ema BHPYca Ko
H]—ICIJHU,H]D&HHK, mTO JOBOOH 00 NaXKHO HCATHBHHX Ha1a34. MCTpEl)KHBaI-ba yxazy_]y H Ha OrpaHHYCHa
CEPOJIOIIKHX MeT0/1a, Koje He oMoryhagajy edukacuy audepenumjanujy obonene nTuue ol 3ApaBux
HOCHIIana BHpYCa. [10]33,[[ TOra, Harjamapea ce 3Haqaj HOTGHHHjaﬂHDF 300HOTCKOT pH3HKa 04
OopHasupyca, nocebHo uMajyhu y BHLY HEroBy criocoGHOCT npenacka uamehy pasnuuurunx Bpera.
Haxo TPECHYTHO HEMA JOKYMCHTOBAHMX cnyqajeBa NPCHOWCHA Ha JbYAC, ICHETCKA CIHYHOCT cojena
OophaBMpyca nTHIA W cHcapa ykasyje Ha moryhy omacHocT Mo Jby[e, INTO 3axTeBa Jasha
HCTpaXKHBaba 1 pamoj MNPEBECHTHBHHUX CT[JaTel"Hjﬁ kako OH ce PH3HK O 300H03d MHHHMHA3HPAO.

Kbyune peun: Apujapin DopHaBHPYC, SMUIEMHOIOIH]A, AMjarHOCTHYKH n3asosn, TTJ1JT
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NEW EMERGING AVIAN VIRUS - BORNAVIRUS ORIGIN AND EPIDEMIOLOGY
Nemanja Krstié¢ 1 *, Dragan Kasagi¢2, Marija Gnjatovic]
1. Doctor of Veterinary Medicine, Nemanja Krsti¢, Research Trainee, Institute for the Application of Nuclear
Energy — INEP, Belgrade, Serbia
2. Doctor of Medical Sciences — Veterinary Medicine, Dragan Kasagic, Research Associate, Pl Veterinary
Institute of the Republic of Srpska “Dr. Vaso Butozan™ Banja Luka, Banja Luka, Bosnia and Herzegovina
1. Doctor of Biotechinal Sciences, Marija Gnjatovic, Research Associate, Institute for the Application of Nuclear
Energy — INEP, Belgrade, Serbia

*nemanja.krstici@inep.co.rs

Abstract: Numerous genomes of avian bornaviruses were identified in 2008 as significant pathogens
for various species of waterfowl and parrots. Previously, during the 1970s, bornaviruses had been
recognized as the cause of several epidemics, although it is unclear whether these incidents were
directly related to avian bornavirus (ABV), given the differences in pathological lesions observed in
parrots and waterfowl. The identification of ABV also resolved the cause of proventricular dilatation
discase (PDD), a fatal condition affecting the neurological and gastrointestinal systems of birds.
Epidemiological studies in Germany have confirmed the presence of this virus in both wild and
captive birds, highlighting its widespread nature and zoonotic potential. Diagnosis of PDD is
performed using immunohistochemical methods and RT-PCR testing of tissue samples from
deceased birds. However, detecting the virus in living birds is challenging due to the possibility of
false-positive results in healthy carriers and intermittent shedding of the virus in infected ones, leading
to false-negative findings. Research also indicates the limitations of serological methods, which fail
to effectively distinguish between infected birds and healthy carriers of the virus. Additionally, the
significant potential zoonotic risk of bornaviruses is emphasized, particularly given their ability to
cross species barriers. Although there are currently no documented cases of transmission to humans,
the genetic similarity between avian and mammalian strains of bornaviruses suggests a potential
danger to humans, necessitating further research and the development of preventive strategies to
minimize the risk of zoonoses.

Kljuéne redi: Avian bornavirus, Epidemiology, Diagnostic challenges, PDD
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8. PE3YJITATH HAJA30PA CJIMHABKE H HIAITA Y PETIYBJHUIH CPIICKOJ Y
2023. 10OAUHH

Hparan KACATMR!", iparan KHEJXKEBUR?, Jenena MAPUR?

! np Jlparan Kacaruh np set., nayunn capansuk, Japna yeranosa Berepunapexn unetutyt PenyGmxe Cpncke , Jp
Baco byrozan™, bama Jlyka, bocHa n Xepuerosnxa
* Jiparan Kuewesuh crer. ap ser., JasHa yeranosa Betepunapekn usctutyt Peny6nuke Cpreke . Jlp Baco byrosan®,
bama Jlyka, bocna n Xepueronnna
*mp Jenena Mapuh ap ser., Jasua yeranosa Berepunapekn unctutyt Penybinke Cprcke . JIp Baco Byrosan®, Bama
Jyxa, Bocna u Xepuerosuua

"Kopecnonentin aytop: [Iparan Kacarnh, dragan kasagic(@virs-vb.com

Kparak cagpaxaj

bonecr cimnaska n wan (Culll) je Temka, Beoma 3apassa BHpycHa DoJiecT KUBOTHIA KOja MMa
BEJIMKH GKOHOMCKM 3Hauaj. bosecr noraha rosena, ceuibe, oBle, Kose M Apyre nankape. To je
npexorpanuyna Gomecr skusotHma (Transboundary Animal Diseases) koja ayGoko yriue Ha
CTOYAPCKY MPOM3BOAKY M OMEeTa perHoHamHy W MehyHapoaHy TProBUHY IKHBOTHH-AMa H
MPOH3BOMMA AUBOTHICKOT nopujexna. Y PemyGuuun Cpnekoj y 2023. roannn cnposohen je
aKTMBHM W MacHBHU Haj3op Ha CIWHABKY W 1Har KOJ roBejla, oBala H Ko03a, MPOMUCAH Ofl CTpaHe
MunucrapeTsa roJs0NpHUBpeie, ymapersa u Bojonpuspese Penyonuke Cpricke, TlIpapuiHHkOM 0
YCIOBMMa M HAuHHY OCTBapHBaHKa HOBUaHHX TOJCTHIAja 33 pa3BOj MOJLONpPHBpENE W cela
(CnyxOenn rnacuuk PenyGmuke Cprcke 11:23). Hajnzop ce crnpoBojgMo Ha 1HjeN0j TEpHTOPHjH
Penyorike Cpricke Ha Qapmama v JomahmHcTBHMa Koje ce OaBe y3rojem ropeia, opala M Ko3a.
Berepunapcke opraHusaimje cy BpUIMJE Y30PKOBambe M JIOCTAaB/bake Y30paka y pedepeHTHY
naboparopujy Peny6inke Cpncke 3a Culll Japna ycranoa BerepuHapckn MHCTHTYT PenyOinke
Cpncke ,,JIp Baco Byrosan™ Bama Jlyka. Ananusupano je ykynao 780 ysopaka, o yera je 566
y3opaka kpeM rosena, 207 y3opaka kpBu oBana M 7 y3opaka KpBH Ko3a. Kopuiurene cy meroje
NlaHyaHa peakinja ronuMepase y pearnHom ppemeny (Real Time PCR) u Huje Gnio mo3HTHBHHX
pesynrara. Takohe, ananusupan je u 161 y3opak merogom ELISA Ha npHcycTRO aHTHTH]ENA MPOTHE
supyca CinunHaske W mana, o yera je 6uno 128 ysopaxa kpsu rosefa v 33 y3opka KpBH oBalla, a
pesyaTaTH cy OWIIH HEraTHRHH.

KIB}"IHE pllje‘“l: CIIHHaBKa M 1mari, roeejia, oBlig, Ko3e.
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Lecture by invitation

RESULTS OF THE SURVEILLANCE FOOT AND MOUTH DISEASE IN THE REPUBLIC
OF SRPSKA IN 2023

Dragan KASAGIC'", Dragan KNEZEVIC?, Jelena MARIC?

" Dr. Sci. Dragan Kasagi¢ Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan”, Banja Luka, Bosnia and Herzegovina
’ Dragan KneZevié Specialist Dr, Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
$MSec. Jelena Mari¢ Dr. Vet., 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

Abstract

Foot and mouth disease (FMD) is a severe, highly contagious viral disease of animals that has great
economic importance. The disease affects cattle, pigs, sheep, goats and other ungulates. It is a
transboundary animal disease (Transboundary Animal Diseases) that deeply affects livestock
production and hinders regional and international trade in animals and products of animal origin. In
the Republic of Srpska in 2023 active and passive surveillance of Foot and mouth disease in cattle,
sheep and goats prescribed by the Ministry of Agriculture, Forestry and Water Management of the
Republic of Srpska, Rulebook on the conditions and methods of obtaining financial incentives for the
development of agriculture and rural areas (Official Gazette of Republic of Srpska 11/23).
Supervision was carried out throughout the territory of Republic of Srpska on farms and households
engaged in breeding cattle, sheep and goats. Veterinary organizations performed sampling and
delivery of samples to the reference laboratory of the Republic of Srpska for FMD, Public Institution
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka. A total of 780 samples
were analyzed, of which 566 were bovine blood samples, 207 sheep blood samples and 7 goat blood
samples. Polymerase chain reaction methods in real time (Real Time PCR) were used and there were
no positive results. Also, 161 samples were analyzed using the ELISA method for the presence of
antibodies against the Foot and mouth virus, of which there were 128 blood samples from cattle and
33 blood samples from sheep, and the results were negative.

Key words: Foot and mouth disease, cattle, sheep, goats.
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9. NMPHKA3 COYYAJA BUPYCHOI' APTPUTHCA U EHHE®AJIUTHCA Y CTALY
KO3A

Cphan I'JIMTOPUR', Coma HUKOJIUR?, Jenena MAPUR?, I'opan BACUJIMR®, Jlcjana
KPHETA?, dparan KACATUR®, Usona CYBUR’, Ciomenka MURHUR®, apko
JECIOTOBUR’, iparan KHEXKEBU'R'?

! Cphan ['nuropuh ap ser., Jasna yeranosa Betepunapekn nuctutyT Peny6nnke Cprcke ,.Jp Baco ByTtosan™, bama
Jlyka, bocHa u XepuerosHua
* Coma Hukomuh cnew. ap ser., Jasua yeranosa Berepunapeky unetutyt Penybanke Cpneke . JIp Baco Bytosan®,
bamsa Jlyka, bocha n Xepuerosiua
I mp Jenewa Mapuh ap ser., Jasna yeranora Berepunapeky nnerutyt Peny6nnke Cpricke ,.JIp Baco ByTosan®, bama
Jlyxa, bocha u Xepuerosina
* I'opan Bacuauh ap ser., Japna yeranosa Betepunapekn unetutyt Penydmixe Cpncke | [p Baco bytosan®™, bama
Jlyxa, bocna u Xepueropuna
3 ejana Kpuera ap sert., Jaua yeranosa Berepunapexn unerutyt Peny6inke Cpreke . JIp Baco Byrozan®”, Bama
Jyxa, bocha u XepuerosiHa
® np dparan Kacaruh ap set., nayunu capannnk, Jasna ycranora Berepunapeku uncturyt Penybauke Cpneke ,JIp
Baco byrozan™, bama Jlyka. bocHa n Xepreroguta
"wma Meona Cy6uh munn. 6monor, Jasna yeranosa Berepunapexn unctutyt PenyGanke Cpneke LJlp Baco Byrozan™,
bama Jlyka, bocna u Xepuerosnna
¥ Cniomenka Muhuh ap Bet., Onjelberbe 3a HHenekuuje nocnose, Monpuya, bocra 1 Xepuerosuua
* apko Jlecnorosuh crew. ap ser., Jana yeranosa Betepunapeku nucrntyt Penybanke Cprexe L, JIp Baco Byrosan®,
bama Jlyka, bocha n Xepuerosina
IV Iiparan Knexernh cnen, ap ger., Japna yeranosa Betepunapexn nuctutyT Penybnnke Cpncke ,,JIp Baco ByTozan®™,
bama Jlyka, bocna u Xepuerosiua

*Kopecnogenta ayrop:s.gligoric996(@gmail.com

Kparak caapikaj

AprputHc-eHtedanutuc (eng. caprine arthritis-encephalitis, CAE) je nporpecuBHa, HeM3/bEUHBA
BupycHa OonlecT ko3a kKojy yzpokyje RNK Bupyc w3 famunmje Retroviridae, noadamunuja
Lentivirinae. Opa DomecT je NpouIMpeHa Ha CBUM KOHTHHeHTHMA. Hajuenrhe ce jariba Ko MAHjeuHUX
paca ko3a. Bupyc je aHTureHo cpojiaH ca MaeIi-BHCHA BUPYCOM (BHPYCOM NPOrPECHBHE MHEYMOHH]E
orana). [Ipenoc u3melhy BpcTa je pujenak, anu je gokazaHo jaa y3pounuk CAE moxe uH(QUUHPATH
OBIIE, @ BUPYC MaeJM-BHCHA Ko3e. BonecT ce KIMHMYKH MCMOJ/baBa Y HEKOJMKO 00JMKa: ynana
3rnoGoBa, Mo3ra, MpuIaBocT, ynana miuyha u mactutHe. bonecT HHje omacHa 3a 37paBike APYTHX
nomahHx KHBOTHEbA H HOBjeKa. Y cTajo ce Hajueuhe YHOCH KYTIOBHHOM 3apaKeHHX JKMBOTHHA. Y
janyapy 2024. rojMHe J0CTaBJbeH j€ eIl YTHHYIOr Japua panu yrephuBama y3poka yrunyha.
AHAMHECTHYKH TIOJIAIN CY YKa3HMBalK Ha JyKH TOK, Oe3 jacHo M3PAKEHHX KIMHHUKHX CHMITOMA
GonmecTH. Y NpeTxoAHHX TOAMHY [aHA y CTaay OA YeTpAcceT jeAMHKH MIMjeuHHX paca aircke,
caHcke W HyOHjcke Ko3e YruHYyII0 je AeceT KHBOTHHA. 3a0HIBEKESHN CY H noﬁaqajn Ha oﬁ,uyhuujn
Jje yrBphena aHemuja, Joliia TjelnecHa KOHaUIHja, yeehana jeTpa, kao u nuyha Ha tmjn_] CY ce ropH:0j
MOBPIIHHH YOUABAIM OTHCLH pe6apa VHyTpammn mUM(GHHA YBOPOBH Ccy OMIM OTEYeHH H
saupeemeHd. Ha moskaanuiama je npumjehana MYHOKPBHOCT, a uepefipocnnnanna Te‘lHOCTJe buna
obumHa. XMCTOMATONOMIKOM aHamnm3oM yTepheHa je HMHTepCTHHHMjajJHA MHEYMOHH]ja, HETHOJHH
MEHHHTOCHIe(ATUTHC U Aennenija mTUMGpOINTa Y TepMHHATHEHHM HEHTPUMa THM(HUX YBOPOBA.
bakTepronokoM aHATH30M NapeHXHMATO3HHX OpraHa H30J0BaH je Streptococcus sp. KpeHH cepyM
japna je ceporollKi aHATH3HPAH Ha NpucycTBo aHTHTjena Ha Bupyc CAE. Hama3 je 61o nozuTHRaH.
V cragy cy ceposomIKM TeCTHpaHe MPeocTalie jeMHKe W YTBpheHo je jomr cemam MMO3HTHBHHX
peakTopa. Benuke exoHOMCKe mITeTe Koje MpOYy3poKyje oBa Oomect ykaszyjy Ha mnotpedy 3a
WHTCH3UBHUJUM HAaJ30POM KOjH MOApPa3yMjeBa JCTEKIIH]y CEPOMO3MTHBHUX [EAMHKH, HHXOBO
HEITKO/IUbHBO YKIIamkame, Kao H 00aBe3HO TeCTHpame HOBIHX jJeJIMHKH MpHje yBohema y cTamo.

Kmyune pujeun: CAE, HHTepcTHIMjaHA THEYMOHH]A, CEPONOMIKH TECT.
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CAPRINE ARTHRITIS ENCEPHALITIS IN A HERD OF GOATS - CASE REPORT

Srdan GLIGORIC", Sonja NIKOLIC?, Jelena MARIC?, Goran VASILIC*, Dejana KRNETA®,
Dragan KASAGIC?, Ivona SUBIC’, Spomenka MICICS, Darko DEPOTOVIC?, Dragan
KNEZEVIC'

! Srdan Gligori¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina
* Sonja Nikoli¢ Specialist Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
MSc. Jelena Mari¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
* Goran Vasili¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina
? Dejana Krneta Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina
o Dr. Sei. Dragan Kasagi¢ Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan”, Banja Luka, Bosnia and Herzegovina
"MA lvona Subi¢ BSc, Biologist, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
*Spomenka Mi¢ié Dr. Vet., Department for Inspection Affairs, Modrica, Bosnia and Herzegovina
? Darko Despotovié¢ Specialist Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
' Dragan Knezevi¢ Specialist Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina

* Corresponding author: Srdan Gligori¢, s.gligoric996(@gmail.com

Abstract

Caprine arthritis-encephalitis (CAE) is a progressive, incurable viral disease caused by an RNA virus
from the family Retroviridae, subfamily Lentivirinae. This disease is spread on all continents. It
occurs most often in dairy breeds of goats. The virus is antigenically related to maedi-visna virus
(progressive pneumonia of sheep virus). Transmission between species is rare, but it has been shown
that the causative agent of CAE can infect sheep, and that the maedi visna virus infects goats. The
disease manifests itself clinically in several forms: inflammation of the joints, brain, emaciation,
pneumonia and mastitis. The disease is not dangerous for the health of other domestic animals and
humans. It is most often introduced into the herd by purchasing infected animals. In January 2024,
the body of a dead male goat was submitted for autopsy. Anamnesis data indicated a long course,
without clearly expressed clinical symptoms of the disease. In the previous year, ten animals died in
a herd of forty individuals of Alpine, Sana and Nubian dairy breeds. Abortions were also recorded.
The autopsy revealed anemia, poor physical condition, an enlarged liver, as well as enlarged lungs
with imprints of ribs on their upper surface. The internal lymph nodes were swollen and red. Meninges
were hyperemic and the cerebrospinal fluid was voluminous. Histopathological analysis revealed
interstitial pneumonia, non-purulent meningoencephalitis and depletion of lymphocytes in the
germinal centers of the lymph nodes. Bacteriological analysis of parenchymatous organs isolated
Streptococcus sp. The goat's blood serum was serologically analyzed for the presence of antibodies
to the CAE virus. The finding was positive. The remaining individuals in the herd were serologically
tested and seven more positive reactors were found. The large economic damages caused by this
disease point to the need for more intensive monitoring, which includes the detection of seropositive
individuals, their harmless removal, as well as mandatory testing of new individuals before
introduction into the herd.

Key words: CAE, interstitial pneumonia, serological test.
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10. INFEKTIVNA ANEMIJA KOPITARA — ANALIZA SEROLOSKIH REZULTATA
MONITORINGA

Goran VASILIC', Jelena MARIC?, Dejana KRNETA?

! Goran Vasili¢ dr vet., Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso Butozan", Banja Luka, Bosna i
Hercegovina

*mr Jelena Marié¢ dr vet., Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso Butozan", Banja Luka, Bosna
i Hercegovina

3 Dejana Kmneta dr vet., Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso Butozan", Banja Luka, Bosna i
Hercegovina

* Korespodentni autor: Goran Vasili¢, goranblack(@ymail.com

Kratak sadriaj

Infektivna anemija kopitara (IAK) je veoma znacajno i potencijalno fatalno oboljenje konja i drugih
ekvida izazvano RNK virusom (lentivirus) iz familije Retroviridae. lako postoje akutna i subakutna
forma, bolest je najces¢e hronicnog toka pri ¢emu klinicki znaci u velikom broju slucajeva nisu
prisutni tako da takve zivotinje predstavljaju stalni izvor infekcije za sve druge prijeméive jedinke
unutar populacije. Kada je rije¢ o teSkoj klinickoj slici, postoji veca vjerovatnoca da se ona razvije
kod konja u odnosu na magarce ili mazge kod kojih je infekcija najcesce subklinicka. Zbog Cestog
pojavljivanja u nadoj zemlji te uticaja koji ima na populaciju kopitara, znacajna je sa zdravstvenog i
ekonomskog aspekta kada je konjarstvo u pitanju. Kao takva, bolest je regulisana Programom mjera
zdravstvene zastite Zivotinja u Republici Srpskoj i predmet je redovnog nadzora godinama unazad.
Tokom 2023. godine, u cilju pravovremenog otkrivanja i suzbijanja infektivne anemije kopitara, u
Javnoj ustanovi Veterinarski institut Republike Srpske ,,Dr Vaso Butozan® Banja Luka obavljeno je
ispitivanje ukupno 1044 uzoraka seruma porijeklom od kopitara starijih od Sest mjeseci. Uzorci su
dostavljeni iz skoro svih jedinica lokalne samouprave u Republici Srpskoj sa izuzetkom nekoliko,
uglavnom manjih opstina u kojima konjarstvo nije razvijeno. Svi uzorci su ispitani agar gel
imunodifuzionim (AGID) testom, poznatim i kao Koginsov test, koji je visoke specificnosti i
medunarodno priznat kada je u pitanju dijagnostika ove bolesti. Od ukupnog broja ispitanih uzoraka,
prisustvo antitijela protiv virusa infektivne anemije kopitara je ustanovljeno kod tri konja i dva
magarca koji su se nalazili na tri lokaliteta. Uzimajuci u obzir zna¢aj samog oboljenja kao i ¢injenicu
da terapija protiv istog ne postoji te da se seropozitivne Zivotinje u zavisnosti od situacije upucuju na
klanje ili neskodljivo uklanjanje, preventiva i redovno testiranje prijemcivih Zivotinja ostaju kao
mjera kojoj se i ubuduce mora posvetiti posebna paznja i znacaj.

Klju¢ne rije¢i: Infektivna anemija kopitara, Republika Srpska, AGID.
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EQUINE INFECTIOUS ANEMIA — ANALYSIS OF SEROLOGICAL RESULTS OF
MONITORING

Goran VASILIC", Jelena MARIC?, Dejana KRNETA?

"Goran Vasili¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Stpska "Dr. Vaso Butozan”, Banja
Luka, Bosnia and Herzegovina
*MSc. Jelena Mari¢ Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina
 Dejana Krneta Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina

*Corresponding author: Goran Vasilié, goranblack(@ymail.com

Abstract

Equine infectious anemia (EIA) is very significant and potentially fatal disease of horses and other
equids caused by RNA virus ( lentivirus) classified in family Retroviridae. Although there are acute
and subacute forms, the disease is most often chronic, where clinical signs are not present in a large
number of cases so that such animals are a constant source of infection for all other susceptible
individuals within the population. When it comes to a severe clinical picture, it is more likely to
develop in horses than in donkeys or mules where the infection is usually subclinical. Due to its
frequent occurrence in our country and the impact it has on the ungulate population, it is significant
from a health and economic point of view when it comes to horse breeding. As such, the disease is
regulated by the Program of animal health protection measures in the Republic of Srpska and has
been the subject of regular surveillance for years. During 2023, with the aim of timely detection and
suppression of equine infectious anemia, a total of 1044 serum samples originating from ungulates
over the age of six months were tested in the Public Institution Veterinary Institute of the Republic
of Srpska ,,Dr. Vaso Butozan™ Banja Luka. The samples were delivered from almost all local self —
government units in the Republic of Srpska with the exception of a few, mostly smaller municipalities
where horse breeding is not developed. All samples were tested with the agar gel immunodiffusion
(AGID) test, also known as Coggins test, which has high specificity and it is internationally
recognized when it comes to the diagnostic of this disease. From the total number of tested samples,
the presence of antibodies against equine infectious anemia was found in three horses and two
donkeys that were located in three locations. Taking into account the importance of the disease itself
as well as the fact that there is no therapy against it and that seropositive animals are sent to slaughter
or harmless removal depending on the situation, prevention and regular testing of susceptible animals
remain as a measure that must be given special attention and significance in the future

Key words: Equine infectious anemia. Republic of Srpska, AGID.

28



29. FTOOHUIUILE CABJETOBAE JOKTOPA BETEPHHAPCKE MEJTUIHMHE PENTYBIHKE CPITCKE (BuX) - 2024
29" Annual Conference of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Herzegovina)- 2024

11. LEPTOSPIROZA — JEDAN OD MOGUCIH UZROKA POBACAJA KOD SVINJA

Jelena MARIC"", Zeljko SLADOJEVIC?, Goran VASILIC?, Dejana KRNETA*
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i Hercegovina
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* Goran Vasilié dr vet., Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso Butozan", Banja Luka, Bosna i
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*Korespodentni autor: Jelena Marid¢, jelena.maric@virs-vb.com

Kratak sadrzaj

Leptospiroza je zarazna bolest domacih i divljih Zivotinja, zoonotskog potencijala, uzrokovana
patogenim bakterijama iz roda Leptospira. Glavni rezervoari ovih barterija su glodari kod kojih se
javlja asimtomatska infekcija i doZivotno kliconoStvo. Leptospiroza je ucestala bolest na farmama
svinja sa razvijenom proizvodnjom, Sirom svijeta. Glodari kao kliconose, kontaminiranjem hrane i
okoline, doprinose $irenju leptospiroze na farmama. Pojava bolesti se retko manifestuje u vidu jasno
izrazenih kliniékih simptoma, a znatno ceS¢e u vidu reproduktivnih poremecaja. U endemski
inficiranim zapatima leptospiroza prasadi i mladih svinja je pretezno blaga, benigna bolest, rijetko se
javlja u vidu septikemije i uglavnom proti¢e nezapazeno. Preboljele Zivotinje ostaju kliconose duze
vrijeme. Hroni¢nu leptospirozu karakterise pojava cestih pobacaja visoko suprasnih Zivotinja u drugoj
polovini graviditeta, ili prasenje mrtve i avitalne prasadi. Hroni¢na leptospiroza je najcesce
uzrokovana serovarijetetom Pomona. Mjere za kontrolu bolesti regulisane su Pravilnikom za
suzbijanje i iskorjenjivanje leptospiroze. Prijavljivanje svih sluajeva pobacaja kod svinja i ispitivanje
zivotinja na leptospirozu testom mikroskopste aglutinacije (MAT) bitni su s aspekta otkrivanja
postojanja infekcije. U primjeru jedne farme svinja s anamnezom pobacaja, u Javno] ustanovi
Veterinarski institut Republike Srpske ,,.Dr Vaso Butozan” Banja Luka testirano je 40 Zivotinja. Svi
uzorci krvnih seruma ispitani su sa devet leptospiralnih antigena, serovarijetet (sv.) sv. Pomona, sv.
Australis, Icterohaemorrhagiae, Grippotyphosa, sv. Canicola, sv. Sejroe, sv. Bataviae, sv. Hardjo i
sv. Bratislava, testom mikroskopske aglutinacije. Rezultati su pokazali prisutnost specifiénih
antitijela protiv sv. Pomona kod svih ispitanih Zivotinja, rasponu titra od 1:100 do 1:6400. U svhu
kontrole i spre¢avanja daljnjeg Sirenje ove bolesti, potrebno je provodenje sistemskog nadziranja na
farmama, testiranje i preduzimanja odgovarajucih mjera preventive, suzbijanja, ukljucujuéi i kontrolu

populacije glodara.

Kljuéne rijeti: leptospiroza, svinje, MAT, glodari.
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LEPTOSPIROSIS — ONE OF THE POSSIBLE CAUSES OF ABORTION IN PIGS

Jelena MARIC"", Zeljko SLADOJEVIC?, Goran VASILIC?, Dejana KRNETA*
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Abstract

Leptospirosis is an infectious disease of domestic and wild animals, with zoonotic potential, caused
by pathogenic bacteria of the genus Leptospira. The main reservoirs of these bacteria are rodents, in
which asymptomatic infection and lifelong carriage occur. Leptospirosis is a common disease on pig
farms with intensive production worldwide. Rodents, as carriers, contribute to the spread of
leptospirosis on farms through contamination of food and the environment. The disease rarely
manifests with clear clinical symptoms but more frequently with reproductive disorders. In
endemically infected areas, leptospirosis in piglets and young pigs is predominantly mild and benign,
rarely presenting as septicemia and generally passing unnoticed. Recovered animals remain carriers
for a long time. Chronic leptospirosis is characterized by frequent abortions in highly pregnant
animals in the second half of gestation, or the delivery of dead and nonviable piglets. Chronic
leptospirosis is most commonly caused by the serovar Pomona. Disease control measures are
regulated by the Regulation for the Control and Eradication of Leptospirosis. Reporting all cases of
swine abortion and testing animals for leptospirosis using the microscopic agglutination test (MAT)
are essential for detecting infection. In one pig farm with a history of abortions, 40 animals were
tested in the Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan"
Banja Luka. All serum samples were tested against nine leptospiral antigens, including serovars
Pomona, Australis, Icterohaemorrhagiae, Grippotyphosa, Canicola, Sejroe, Bataviae, Hardjo and
Bratislava, using the microscopic agglutination test. The results showed the presence of specific
antibodies against serovar Pomona in all tested animals, with titers ranging from 1:100 to 1:6400. For
the control and prevention of further spread of this disease, it is necessary to conduct systematic
surveillance on farms, testing, and implementing appropriate preventive and control measures,
including rodent population control.

Key words: leptospirosis, pigs, MAT, rodents.
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Kpartak caapxaj

AyjeckunjeBa 6omect (Morbus Aujeszky) je akyTHO, KOHTArmo3HO BUPYCHO 000/bEHmE, MPHjE CBEra
CBHIbA, @ 3aTHM H JPYTHX BPCTA JOMalMX M JIMBIBbHX JKHBOTHIA. Y3POUHHK 000beH:A je Xeprec
Bupyc ceuma 1, nogdamunuje Alphaherpesvirinae, ws dhamunuje Herpesviridae. Kon ceuma 3apasa
j& EH300TCKOI KapakTepa, ¢ BHCOKOM CTONOM MOpTajuTera Kop mpacaad. Mexon kIMHHYKHX
CHMIITOMA KO/ CBHIbA 3ABHCH O BUPY/ICHLM|E BUPYyCa, CTAPOCTH H UMYyHOIoWKor craryca. Jlomahe
U [IUBJbE CBHILE CY TIIABHU PE3EPBOAp BUpYca 3a ceKyHaapHe gomahuue (OBlie, TOBEIa U KapHUBOPH).
Kona cexynnapuux gomahuna obosbemse je criopagjuyHo, KapaKTepHILE e KPATKAM WHKYOAIHOHHM
nepuonom, u (patanaum nexomom. Kpajem 2023, u nouerkom 2024. roanne, u3spiiena je odaykumja
JIBA NI0BAYKa mea (anncku opak jazapuuap u niort). [lpema anaMHECTHYKHM TOAAIMMA, HETOCPEIHO
HAKOH J0BA KOJA 004 Tca MojaBuIM Cy Ce CHMITOMH HHaneTeHue, ¢ebpe u noepahama. Yop3o ce
jABJBAjY HEYPOJIOUIKH CHMOTOMH y (DOPMH HATHERAMA TNIABE HA CTpaHy (MIIOT) U MpypuTyca a0
ayromyrtunanrje. Jlo yrunyha oba nea nounio je 3a HEKOJHKO HacOBa O] MOjaBe HEYPOIOIIKHX
CHUMITOMA. Y OBOM CITyuajy MyTEeBH 3apakaBarba cy OHIH Pasinu4HTH: ANNCKH Opak jasaBuuap je
KOH3YMHPA0 CHPOBO MECO JMBIBE CBHELE, JOK j€ MIOT TOKOM JIOBA [IOMIA0 Y MHPEKTAH KOHTAKT C
JIHBJ/BOM CBHEROM, & HAKOH JIOBA € JH3A0 KPB C TPYNa OICTPH]E/bEHE IHUBIBE CBHELE. MaKpOCKONCKH
CY YOUCHE Je3Mje Ha KOXKH [JIABE, XHIEPEMHja KOHJYHKTHBA, reHepannioBana mumMbaaeHonaruja,
xunepemuja miyha n MOXIaHHIIa 1 MacOBHA KpBapewa. Koa mnora je xoHcTaToBaHa AMiaTaiiuja
JKETyla ¢ JICCHOM TOP3HjOM CIC3MHE, HAjBjEpOBATHH]E KAO MOCJBEAHIA IIOKA M akyTHOr Ooma.
XHUCTOMATOMOIIKOM  aHanu30M, Koj 00a mca yrepheH je HerHojuu eHuedalInTHC KOjH ce
KapakTepucao MEPHBACKYTAPHHM  MOHOHYKICDAHHM  HH(GUATPATOM ©  HEPUBACKYITAPHHUM
KPBAPEHIMA ¥ MO3TY, & Y [MPOAYKEHO] MOKINHH CATEIHTO30M H [JIHO30M ¢ HeypoHobarujom. Y
HEYPOHNMA TMPOAYKEHE MOKIMHE KOHCTATOBAHE CY HMHTPAHyKIeapHE €03HMHO(UIHE HHKITY3H]e.
V3opuu TkHBA MO3ra W KOXKHE Je3Hje CY TECTHPaHH HA MPHUCYCTBO BHpyca Ayjeckujese Oomnectu
npumjeHoM nanuane peakurje nonumepase (PCR). Pesynratn PCR ananuse nokasanu cy npucycrtso
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HYKJIGHHCKE KHCEJHMHEe BHpYCa Y HCITHTHBAHMM y3opuuMa. CropajuvHo HHOHIHpabe J0BaYKHX
maca MoKe 1a YKa3yje Ha HHpPKYJIalnjy BHPyca y TOMyNalHjH JHBIbHX CBHIbA.

Kmyune pujeun: Ayjeckujera OolecT, CBHILCKH XeprnecBHpyc |, NOBaukM MCH, HETHOJHH
MeHHHTOf}HLIeCl}aHHTHC, HHTpaHYyKIIEpaHe E}D3HHO|:1]HJ'[HC HHKJ’[YBHje.
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AUJESZKY'S DISEASE IN HUNTING DOGS IN THE TERITORY OF THE REPUBLIC
OF SRPSKA — CASE REPORT
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Summary

Aujeszky's disease (Morbus Aujeszky) is an acute, contagious viral disease primarily occurring in
pigs, but also in other domestic and wild species. The causative agent is the Suid herpesvirus 1,
subfamily Alphaherpesvirinae, family Herpesviridae. In the pig population, the infection is enzootic,
with high mortality rates in piglets. The outcome of clinical symptoms in pigs depends on the
virulence of the virus, as well as the age and immune status of the host. Domestic and wild pigs are
the main reservoir of the virus for secondary hosts (most often sheep, cattle and carnivores). The
disease occurs sporadically in secondary hosts, it is characterized by a short incubation period, and a
fatal outcome. At the end of 2023 and the beginning of 2024, an autopsy was performed on two
hunting dogs (Alpine Dachshund and Plott). According to the anamnestic data, immediately after the
hunt, initial clinical symptoms appeared in both dogs: inappetence, fever and vomiting. Shortly after
the initial symptoms, neurological symptoms appeared in the form of tilting the head to the side (Plott)
and pruritus leading to self-mutilation. Both dogs died within a few hours of the onset of neurological
symptoms. In this case, the routes of infection were different: Alpine dachshund consumed raw wild
boar meat, while Plott came into direct contact with the wild boar during the hunt, and after the hunt
it licked the blood from the carcass of the wild boar. Macroscopically head skin lesion, conjunctival
hyperaemia, generalized lymphadenopathy, hyperaemia of the lungs and meninges and massive
hemorrhages were noted. Also, gastric dilatation with right splenic torsion noted in Plott, most
probably as a result of shock and acute pain. Histopathological analysis revealed non-purulent
encephalitis in both dogs, which was characterized by perivascular mononuclear infiltrate and
perivascular hemorrhages in the brain, and in the medulla oblongata by satellitosis and gliosis with
neuronophagia. Intranuclear eosinophilic inclusions were found in the neurons of the medulla
oblongata. Brain tissue and skin lesion samples were tested for the presence of Aujeszky's disease
virus using polymerase chain reaction (PCR). The results of the PCR analysis proved the presence of
nucleic acid of the virus in the tested samples. Sporadic infection of hunting dogs may indicate the
circulation of the virus in the wild boar population.

Key words: Aujeszky's disease, Suid herpesvirus 1, hunting dogs, non-purulent meningoencephalitis,
intranuclear eosinophilic inclusions.
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13. TRICHINELLA BRITOVI'Y BOCHHU U XEPHUEI'OBUHH: JIMCULIE KAO
MOTBPBEHU HOCHOIIH HH®ECTAILIMJA
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Kpatak caapiaj

HcTpakuBauKH HaA30p MOJAPa3yMHjeBa CHCTCMATCKO MPHKYIUBAKREG W aHATH3Y Hamasa paju
afipecHpama CIeU(BHIHNX HCTPAKHBAUKHX [IH/BEBA MOBE3AHUX H €A 3APARIEEM JTHBJBHX KHBOTHRA,
€KOJIOTH]OM, TIOHAIIAKkEM, OMYBaheM BPCTA H MUTAKRHMA ¥ KOHTEKCTY JegHor 31pasiba. 3a pasinuky
0/l TACHBHOT HIIH aKTHBHOT HA30pa, MCTPAKHBAYKH HAJ130p OHO je YCMJepeH Ka HCTPaKHBarbHMa
MOBE3aHUM C TPETXOAHO YTBpheHHM (akTopuMa pH3HKa 3a JIOKamHO Hajuemthe mnpHCyTHY
napazuTapHy 300H03y. C THM MOTHBOM, CIPOBENIH CMO Haa30p Haja Trichinella sp. na nomynamujn
upsenux mucuua (Vulpes vulpes). yzopkoeanux tokom 2014, 2015., 2016. 1 2017. roqune. Lumesn
HCTPaKHBAA OUITH CY JIa NPOLMjEHHMO NMPUCYCTBO TPHUXHHENE Y MOMYTALH|H IPBCHHX JHCHIIA ¥
Bocun u  XepUETOBHHH, WICHTH(HKYjeMO BpCcTe TPHXHHENE, YHAMNPH|EIHMO MOJIEKYIapHe
JMjarHOCTHYKE IPAKCe U YK/BYUHMO 3aHHTEePecOBaHe CTpaHe y KOMYHHKALUH)y O PH3HIHMa
Oa3upaHnM Ha [OKa3uMa. AHATU3MPaIH CMO Vy30pke Muimnha JHCHIA MPHUKYIUBEHE TOKOM
KOHTPOMHUX MOHMTOPHHTA BaKlHHALIMje TIPOTHB OjeCHHIA, NpoBOhemeM NAaTOMOPQOIOIIKOT
y30pKoBama Muirha JIHCHIIA, BjelTauKy aurectrjy Muinnha u kopucreht MOISKyIapHe METO/E 3a
uaeHTHhUKaUjy Bpeta Tpuxunene y OUE pedepentroj nabopatopuju (ITRC, Pum, Htanuja). Y
2014. roquan rpynucanu cmo 100 y3opaka mucHIla of1 5 rpaMa TKHBA Kao TET TPYITHUX y30paka,
CBAKH cacTaBbeH 01 20 y3opaka. Yetupu rpynHa y3opka 6uaa cy nMo3uTHBHA Ha JTapBEe TPHXHHETE
ca pasnuYuTHM HUBOMMa wH(ectanmje. Jame, 2015., 2016, u 2017, roauHe y30pKOBAIH CMO H
CIIPOBEIIH HUCTPAKHBAE HA y30pupma Mumnrha nucnna ceake o mux nocedno. Henmramn emo 104
nucHie u 6 o1 mUX OWITO je TO3NTUBHO Ha napee Trichinella sp. MeTO0M BjelnTadKe AUrECTH]E, HITO
Je mano undopMmauujy aa je 5,76% nucuua wocuno mapse Trichinella britovi, a mto je xacHuje
JIOKA3aHO ¥ MOJIEKY/IapHOM Jujeny ucTpaskupama, Kako ©jecHMIo BHie HUje (aKTOp KOHTPOIE
MOMyJIalje JHMCHIA, HAIA Hala3w OTBapajy nuTama o edurkacHOCTH Baxkehux crpareruja
yIpaBbarka MOMYIAlHjOM AMB/BHX JKMBOTHHA M 1moTpebu 3a moBehameM CBHJECTH O Y3rOJHHM
npaxcama y CBHI0I0jCTBY H KOHTPOJIH Meca CBHIA. HacTaBak HCTpaKHMBaba Kpo3 (OPMY aKTHBHOT
HAJ130pa MOKe JaTH BUILIE TI0aTaKa, KBATHTETHHje YBUE Y Teorpad)cK H BPEMEHCKH MPHTHCAK KOje
HOCH HH{pecTallja TPUXHHENA BpCTaMa.

Kibyune pujeun: Vulpes vulpes, Trichinella britovi, Jenno 3apasme, bocHa n Xepuerosuna.
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TRICHINELLA BRITOVI INFESTATIONS IN BOSNIA AND HERZEGOVINA: RED FOX
AS A CONFIRMED SPECIES RESERVOIR
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Abstract

Research-driven surveillance in wildlife involves systematic collection and analysis of findings to
address specific rescarch objectives related to wildlife health, ecology, behavior, conservation and
One Health issues. Unlike passive or active surveillance, our research-driven surveillance was more
focused on specific scientific needs connected with previously established risk factors for locally
most prevalent parasitological zoonoses. Led with curiosity we made Trichinella sp., surveillance on
red fox (Vulpes vulpes) population, sampled during the 2014, 2015, 2016, 2017. Our research aims
were to estimate prevalence of trichinella in Bosnia and Herzegovina red foxes, identify associated
trichinella species, improve molecular diagnostic practices, and involve diverse stakeholders in
evidence-based risk communication not just in veterinary services. To achieve this, we analyzed fox
muscle samples collected during rabies vaccination control efforts, conducting pathomorphological
muscle samplings, meat artificial digestion, and using molecular methods for trichinella species
identification at the OIE reference laboratory (ITRC; Rome, Italy). In 2014, we pooled 100 fox
samples samples from 5 gram tissue and had five group samples, each consists from 20 unit samples.
Four group samples were positive for Trichinella larvae with different infestation levels. Later from
2015, 2016, 2017 we sampled and made survey on unit fox muscle samples. We examined 104 foxes
and 6 of them were positive for larvae of Trichinella sp. with artificial digestion method, that gave
information that 5.76 % foxes were carriers for Trichinella britovi, that was later verified in molecular
part of research. With rabies not being a primary cause of fox population decline, our findings raise
questions about the efficacy of current wildlife population management strategies and the need to
enhance public awareness regarding pig management practices and meat safety control. Continuing
this research through active surveillance can offer more data, providing deeper insights for species-
specific, geographic, and temporal parasitological pressure.

Key words: Vulpes vulpes, Trichinella britovi, One Health, Bosnia and Herzegovina.
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14. THPODPUJIAPHO3E ITACA ¥ PEIIYBJIMLH CPIICKOJ
—NPETMMHHAPHHU PE3YJITATH ENU300THOJIOINKOT HCTPAJKHBAIbA

Japko Jlecnorosuh', Tamam [erposuh’, Jparan Kacarnh®, Usona Cy6uh?, Jeaena Mapuh’,
l'opan Bacunuh®, Coma Hukonuh’, Cphan [nuropuh®, Onusep Crepanosuh®, JIparan Kuexesuh'”,
Tamapa Wuh'!

*Kopecnonnenrnu ayrop: darko.despotovie@virs-vb.com

1 Tapko Jecnotoruh IBM cner., Ctpyunn capannuk JlaGopaTtopuje 3a KIHHHYKY GaKTEePHOIOTH]Y, MHKOJIOTHjY H
napazuronorujy, JY Berepunapeku uneruryt Penybiuke Cpneke |, JIp Baco byrosan™, bama Jlyka, Penydiuka
Cpncka, buX

2 lp Hparan Kacaruh JIBM, Hayunu casetnnk, Pykosozmnan JlabopaTopije 3a BUpYCONOTH]Y H MOJIEKYIapHY
njarsocTuky, JY Berepunapeku unctutyt Penydnuke Cpncke ,.Jlp Baco byrosan®, bamwa Jlyka, Peny6nuka Cprcka,
buX

3 Meouna Cy6uh mact. Mol 6uolL., Buu crpyunu capajuuk JlabopaTopije 3a BUPYCONOTH]Y ¥ MOJICKYIAPHY
aujarsoctuky, JY Berepunapekn unetutyt PenyGnuke Cpneke ,JIp Baco Byroszan®™, bamwa Jlyka, PenyGnuka Cpricka,
buX

4 Marucrap Jenena Mapuh JABM., Pykosoaunau Jlabopatopuje 3a ceponorujy, JY BerepuHapcku HHCTHTYT
Penybmuke Cpnexe ,.[lp Baco byrosan™, bama Jlyka, Penydnuka Cprcka, buX

5 Topan Bacumuh IBM, Ctpyunn capanuuk Jlabopatopuje 3a ceponorujy, J¥Y Berepunapekn nnctutyT Peny6mike
Cpncke . [p Baco byrozan™, bama Jlyka, Penybmka Cpneka, buX

6 Cuen. Cowsa Hukonuh JIBM, Pykosojuian JTaGoparopuje 3a naronorujy u TCE, TV BerepuHapckn HHCTHTYT
Penybmuke Cpreke ,.JIp Baco Byrozan™, bama Jlyka, Penyonuka Cpnexa, buX

7 Cphan I'naropuh JIBM, Crpyunn capanauk JlaGopatopuje 3a natonorujy u TCE, 1Y Berepunapcki HHCTHTYT
Penybdmuke Cpncke ,.[p Baco bytozan®, bama Jlyka, Penyonuka Cpncka, buX

8 Jlp Onusep Cresanosuh [IBM, Pykosomunan Jlabopatopuje 3a sapasie donectu, Onjencie bujesina, JY
Berepunapeku uncturyt Penydimke Cpuceke | JIp Baco Byrozan®, bama Jlyka, Penybiuka Cpucka, buX

9 Cneun. paran Knexesuh JIBM, [upexrop: JY Berepunapckn uaeruryt Penybnuke Cpueke |, Jlp Baco byrozan™,
bama Jlyka, PenyGnnka Cpricka, buX

10 p cun. ser. men. Tamaw [lerposuh, Hayunu casjernnk, Pykosonunan Cexropa 3a HAYUHO HCTPAKHMBAYKH Paj,
Llled onemema 3a Bupyconorujy, Hayunu uHCTHTYT 3a BeTepunapctio . Horu Can®™, Horu Can, Cpouja

11 dp cum. set. mel. Tamapa Mmih, Penopnn npodiecop, Kateapa sa napasutonornjy Paxynrera BeTepHHAPCKE
MeauiuHe, Yuusepsurer y beorpany, Beorpan, Cpbuja

Kparak cagpaxaj

Jupodmnapuosze kauuga, denuna v JeyaM, yspokyjy Dirofilaria  immitis  y3pOUHHK
KapaHomyaMoHanHe aupodunapuose u Dirofilaria repens y3pounuk cyOkyTane aupodunapuose.
IbuxoBoM IIMperbY 10rojyje HpollHperbe OHOTONA KOMapaua M HEKOHTPOJIHCAHH TPAaHCHOPT
uHpHIMpannx naca. [lomrto mukpounapuje aupodunapuja UMpKymHmly y kpeu goMahuna, 3a
ILHXOBY ~ PYTHHCKY [HJarHOCTHKY C€ KOPHUCTH MHKPOCKOIICKa mnperpara kpsH. Mukpockoncka
audepennynjaija MUKpoHIapHja OBe JIBE BPCTE j& 0TexkaHa 300r IIX0BE MOP(OIOIIKE CIHIHOCTH,
a jgudepenunjaiMjy Lojarno KoMmiuimkyje Acanthochelionema (Dipetalonema) reconditum,
anaroreHa BpcTa (unapuje maca 4MjH BekTOopu cy Oyse. JludepeHumnjanHa aujarsosa je BaxkHa
BETEPHHAPCKUM KJIMHHYAPHMA 33 poruosy doliectu U oapehusame 6e3beane tepanuje. [us osor
HCTPAXKHBAA j€ Jla ce Ko naca Ha nojapy4jy Pemybnuke Cpricke yTRpau nperaneHIuja, reorpadeka
aucTpuldynimja ayroxToHux uHdexkuuja Jupoduiapujama, Kao U Jla Ce MOJEKYJIAPHHM MeTojlama
H3BPLIM MOTBP/Ia H OMOryhH KJIMHHYapuMa J1a poBjepe cBoje aujarnose. Tokom 2021., 2022, 1 2023,

roauue Berepunapeckom uHeturyTy Perrybrmke Cpricke v bamoj JIyum nocrasibeno je 406 yzopaka
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nyHe KpBH maca ca moapy4ja Penybmuke Cpricke. CBH y30pi cy NperieqaHi MoaH(OHUKOBAHOM
meronoM no Knott-y, 3a passe nperpare y30puM Cy Y3MMaHH CEJIEKTHBHO, TAKO /1a CE IOCTHIHE
paBHOMjEpHA 3aCTYIUBEHOCT KOHTPONHMCAHUX Taca ca CBUX reorpafickux mnoapydja PeryOmike
Cpricke. OJ1 cenekToBaHUX y30paKa H3/IBOjEHa j€ I1a3Ma U MCITHTaHa Ha MPHCYCTBO AHTHISHA JKEeHKH
D. immitis ELISA tectom (IDEXX). On uctux y3opaka excrpaxopana je JHK u ncrmrana PCR
TECTOM YIOTpeboM TTaH(HIApHjCKUX TIpajMepa KOjH MOTY J[a ¢& KOPHUCTE 3a cBe BpeTe Qunapuja u3
nopojuie Onchocercidae. Ysopun umjn cy amnnudukatn JIHK n nandumapujckux mpajMepa
enekTpodope3oM y araposa reiy Jajad jacHe OeHJIOBE HAa OYEKHBAHMM [a/bHHAMA HCITHTAIA CMO
J10/1aTHO yroTpeboM npajmepa cnelHHIHIM 3a opeheny Bpety. MonekynapHe MeTojie MoTBp/IHIe
Cy MOCTOjamke ayTOXTOHMX HWH(pEKIMja naca 3a ode rpere pupoduiaapuja u 3a A. reconditum.
Jlobujenn pesyntatH muxoee reorpadcke AucTpuOymHje u npesaneHuuje y Pemydmuun Cprickoj
npyxajy kopucHe nHGopMalHje Y TIporHjeHn pusnuka o1 HHdekimja ko ToMahux rmaca v JbYJIH.
KommieTHH pe3ynTati oBe cTyaHje Ouhe HaKHaJHO CAOMIITEHH M yMOTIYHHhE €MH300THOMOLIKY

cIMKyY aupogunapuja kox naca y Penmyonuum Cprickoj.

Kmyune peun: Ilen, Dirofilaria immitis, Dirofilaria repens, npesanennuja, Pemybnnka Cpricka
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DIROFILARIASIS IN DOGS IN THE REPUBLIC OF SRPSKA
— PRELIMINARY RESULTS OF THE EPISOOTIOLOGICAL RESEARCH
Darko Despotovi¢'”, Tamas Petrovi¢®, Dragan Kasagi¢®, Jelena Marié¢*, Goran Vasili¢®, Ivona
Subi¢®, Sonja Nikoli¢’, Srdjan Gligori¢®, Oliver Stevanovi¢’, Dragan Knezevi¢'’, Tamara Ili¢'!

* Coresponding author: darko.despotovie(@virs-vb.com

1 Darko Despotovi¢ DVM spec., expert associate of the Laboratory for Clinical Bacteriology, Mycology and
Parasitology, PI Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Republic of Srpska,
B&H

2 Ph.D. vet. sci Tama§ Petrovi¢, Scientific Advisor, Head of the Department for Scientific Research, Head of the
Department of Virology, Scientific Institute of Veterinary Medicine "Novi Sad", Novi Sad. Serbia

3 Ph.D. vet. sci Dragan Kasagi¢, scientific advisor, Head of the Laboratory for Virology and Molecular Diagnostics, PI
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan”, Banja Luka, Republika Srpska, Bosnia and
Herzegovina

4 Ivona Subi¢, mast. mol. biol., senior associate of the Laboratory for Virology and Molecular Diagnostics, Pl Veterinary
Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Republic of Srpska, Bosnia and Herzegovina

5 Mr vet. sci. Jelena Mari¢ DVM, Head of the Serology Laboratory; PI Veterinary Institute of the Republic of Srpska "Dr.
Vaso Butozan", Banja Luka, Republic of Srpska, Bosmia and Herzegovina

6 Goran Vasilic DVM expert associate of the Serology Laboratory, PI Veterinary Institute of the Republic of Srpska "Dr.
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7 Spec. Sonja Nikoli¢ DVM, Head of the Laboratory for Pathology and TSE; PI Veterinary Institute of the Republic of
Srpska "Dr. Vaso Butozan", Banja Luka, Republic of Srpska, Bosnia and Herzegovina

8 Srdan Gligori¢ DVM expert associate of the Laboratory for Pathology and TSE, PI Veterinary Institute of the Republic
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9 Ph.D. vet. sci Oliver Stevanovic DVM, Head of the Laboratory for Infectious Diseases, Department of Bijeljina, Pl
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja Luka. Republic of Srpska, B&H

10 Spec. Dragan Knezevic DVM, Menager, PI Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Republic of Srpska, Bosnia and Herzegovina

11 Ph.D. vet. sci Tamara Ili¢, full professor, Department of Parasitology, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia

Abstract

Heartworm disease of canids, felids and humans is caused by Dirofilaria immitis, the cause of
cardiopulmonary heartworm disease, and Dirofilaria repens, the cause of subcutaneous dirofilariosis.
Their spread is facilitated by the expansion of the mosquito biotope and the uncontrolled transport of
infected dogs. Since microfilariaes dirofilarias circulate in the host's blood, a microscopic
examination of the blood is used for their routine diagnosis. Microscopic differentiation of the
microfilariae of these two species is difficult due to their morphological similarity, and differentiation
is further complicated by Acanthochelionema (Dipetalonema) reconditum, an apathogenic species of
dog filaria whose vectors are fleas. Differential diagnosis is important to veterinary clinicians for
disease prognosis and determination of safe therapy. The aim of this research is to determine the
prevalence and geographic distribution of autochthonous dirofilariases infections in dogs in the
Republic of Srpska, as well as to confirm it with molecular methods and enable clinicians to check
their diagnoses. During 2021, 2022 and 2023, 406 whole blood samples of dogs from the territory of
the Republic of Srpska were delivered to the Veterinary Institute of the Republic of Srpska in Banja
Luka. All samples were examined using the modified Knott method. For further tests, samples were

taken selectively, so that an even representation of controlled dogs from all geographical areas of the
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Republic of Srpska was achieved. Plasma was separated from the selected samples and tested for the
presence of female D. immitis antigens by ELISA test (IDEXX). DNA was extracted from the same
samples and tested by PCR using panfilarial primers that can be used for all species of filaria from
the Onchocercidae family. Samples whose amplificans DNA with panfilarial primers gave by agarose
gel electrophoresis clear bands at the expected distances were additionally examined using species-
specific primers. Molecular methods confirmed the existence of autochthonous infections of dogs for
both dirofilaria species and for A. recondite. The obtained results of their geographical distribution
and prevalence in the Republic of Srpska provide useful information in assessing the risk of infections
in domestic dogs and humans. The complete results of this study will be announced later and will

complete the epizootiological picture of dirofilaria in dogs in the Republic of Srpska.

Key words: Dogs, Dirofilaria immitis, Dirofilaria repens, prevalence, Republic of Srpska
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15. USE OF CANNABINOIDS IN VETERINARY MEDICINE - WHAT WE KNOW
AND WHAT WE DO NOT KNOW

Tomaz Snojl*, Tilen Vake2

1 Dr. Tomaz Snoj, Associate Professor, University of Ljubljana, Veterinary Faculty, Ljubljana, Slovenia
2 Tilen Vake, Assistant, University of Ljubljana, Veterinary Faculty. Ljubljana, Slovenia
* tomaz.snoj@vf.uni-lj.si
Hemp (Cannabis sativa L) contains several phytocannabinoids. Hemp extracts in the form of dietary
supplements are often used by non-professionals to treat or co-treat a variety of diseases. To date,
only two phytocannabinoides - cannabidiol (CBD) and trans-A9-tetrahydrocannabinol (THC) are
used as drugs. In addition to phytocannabinoids, synthetic cannabinoids also play an important role,
particularly in toxicology. Although the pharmacological mechanism of cannabinoids is still the
subject of numerous studies, their multipotent action is currently being confirmed. Cannabinoids
interact with the endocannabinoid system and act as agonists, antagonists, allosteric agonists or
inhibitors of enzymes belonging to the endocannabinoid system. Their activity is related to interaction
with cannabinoid receptors 1 and 2, vanilloid, and serotonin receptors, G-protein-coupled receptor
55, mitochondrial sodium-calcium exchanger, modulation of the GABA system, and serotonergic
signaling, among others. The literature describes the analgesic, antipyretic, anti-inflammatory,
anticarcinogenic, antiallergic, antioxidant, antiemetic, neuroprotective, anxiolytic, antidepressant,
and sedative effects of cannabinoids. In several countries, CBD and THC are approved for the
cotreatment of multiple sclerosis and for the prevention of epileptic seizures in humans. In addition,
cannabinoids are generally believed to have numerous therapeutic effects; however, not all effects
have been confirmed in vive. In veterinary medicine, cannabinoids are most commonly used in the
form of dietary supplements. These products contain wvarious terpenes, flavonoids and
phytocannabinoids, of which CBD is the most abundant, while THC must not exceed 0.2 %. CBD oil
solution in galenic form can also be used. The use of cannabinoids leads to good therapeutic results
in the management of acute and chronic pain, treatment of epilepsy and anxiety, as an antiemetic and
appetite stimulant in dogs. An anticancer effect is also attributed to them, but the success of such
treatment is questionable. Much more research is needed to determine the therapeutic potential of

cannabinoids in veterinary medicine.

Keywords: cannabinoids, endocannabinoid system, therapeutic potential, veterinary medicine
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16, TREATMENT OF FILARIAL NEMATODES OF HUMANS AND DOMESTIC
ANIMALS
Alan P. Robertson'

1 Alan P. Robertson PhD, Associate Professor, Dept Biomedical Sciences, College of Veterinary
Medicine, lowa State University, Ames, IA 50011, USA.

Filarial nematodes are significant pathogens of humans and domestic animals. Unlike most of the gut
dwelling nematode parasites the filariae require an arthropod vector for transmission. Burgia malayi,
Wucheria bancrofti, Onchocerca volvulus and Loa loa are significant pathogens of humans in sub-
saharan Africa and south east Asia. Brugia spp. are responsible for the condition “elephantiasis™; a
swelling of the lower extremities due to oedema and coarsening of the skin. This condition is both
debilitating and also causes social stigma with sufferers unable to do productive work. While
pathology of the eye leading to blindness is caused by the larvae of O. volvulus: so called “river
blindness™ is the leading infective cause of blindness in sub-Saharan Africa with about 30 million
cases. In companion animals Dirofilaria repens is increasing in prevalence in Europe, while cases of
Dirofilaria immitis (heartworm) are increasing in the USA. For Dirofilaria spp. a large component of
the spread of disease is being attributed to climate change; as the planet warms the areas where
mosquito vectors are detected are expanding. For all filarial species there is a significant gap in the
pharmacopeia, there are no safe drugs for killing the adult worms. Treatment of adults in companion
animals is possible with melarsomine but is suboptimal, while there are no safe treatments for filarial
disease in humans used to kill adult worms. Control of these diseases relies almost entirely on
prophylaxis using either Diethylcarbamazine or Ivermectin to kill the infective stages of the parasite.
The recent development of emodepside is offering hope of new treatments against these parasites in
humans but is likely to remain problematic for adult D. immitis in cats and dogs.

TTpenapame 1o no3uBy
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17. PERSPEKTIVE 1 PRAVCI RAZVOJA NOVIH ANTIHELMINTIKA U
VETERINARSKOJ MEDICINI

Dr Sasa M. Trailoviél, Profesor; Dr Porde S. Marjanovi¢l, Docent; DVM Dragana Medié!, DVM,
Asistent; Tihomir Mari¢', DVM, nauéni saradnik

1 Katedra za farmakologiju i toksikologiju, Fakultet veterinarske medicine, Univerziteta u Beogradu,
Srbija
Korespodentni autor:* sasa@vet.bg.ac.rs

Rastu¢i nivo rezistencije parazita na antiparazitske lekove, kao i rigorozni standardi za
maksimalne nivoe rezidua lekova u jestivim zivotinjskim tkivima, predstavljaju znacajan izazov za
savremenu veterinarsku farmakoterapiju. Parazitske nematode uzrokuju znacajan morbiditet i
smrtnost zivotinja ali i ljudi Sirom sveta. Takode, uzrok su velikih gubitaka u proizvodnji hrane.
Kontrola infekcija ovim parazitima oslanja se na efikasnu primenu anthelmintika, ali u¢estala primena
istih anthelmintickih jedinjenja za masovnu hemoterapiju dovedi do razvoja rezistencije na lekove.
Konstantno postoji potreba da se identifikuju nova jedinjenja za razvoj potencijalnih anthelmintika.
Sa drige strane, neuromisiéni sistem parazitskih nematoda se pokazao kao efikasna farmakolo' |ka
meta za za ove lekove. Neki od najéeScée kori¢enih antiparazitskih lekova su agonisti nikotinskih
acetilholinskih receptora (nAChRs) (imidazotiazoli i tetrahidropirimidini) ili aktivatori glutamat-
zavisnih hloridnih kanala (GluCls) i GABA-receptora (makrocikliéni laktoni). Holinergi¢ki agonisti
kao §to su levamisol, pirantel i oksantel selektivno otvaraju ligand-zavisne acetilholinske jonske
§to dovodi do paralize crva.

Predlazemo u cilju poboljanja postojece farmakoterapije i razvoja novih lekova istrazivanja
u slede¢cim pravcima: 1. IstraZzivanje efikasnosti kombinacija postojecih GABAergi¢nih i
holinergickih lekova za povecanje efikasnosti; 2. Istrazivanje potencijalnih novih meta za
anthelmintike (muskarinski ACh receptor i serotonergicki MOD 1 receptor); 3) Novu namenu
postojecih lekova, namenjenim drugim indikacijama koji ispoljavaju potencijalna antihelminticka
svojstva; 4) Antinematodna svojstva terpenoidnih aktivnih sastojaka (AI) biljnih esencijalnih ulja i
potencijalne kombinacija Al i postojecih lekova.

Kljuéne re¢i: antihelmintik, rezistencija parazita, primena antihelmintika
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PERSPECTIVES AND DIRECTIONS IN THE DEVELOPMENT OF NEW
ANTHELMINTIC DRUGS IN VETERINARY MEDICINE

Dr Sa$a M. Trailovi¢l, Profesor; Dr Porde S. Marjanovi¢1, Docent; DVM Dragana Medi¢!, DVM,
Asistent; Tihomir Mari¢', DVM, nauéni saradnik

1Katedra za farmakologiju i toksikologiju, Fakultet veterinarske medicine, Univerziteta u Beogradu,
Srbija
* sasa(@vet.bg.ac.rs

The growing level of resistance of parasites to antiparasitic drugs, as well as the rigorous
standards for maximum residue levels of drug in edible animal tissues are significant challenges for
modern veterinary pharmacotherapy. Parasitic nematodes cause substantial morbidity and mortality
in animals and people globally and major losses to food production annually. Control of these
nematode parasites relies on an effective supply of anthelmintics, but continued use of anthelmintic
compounds for mass chemotherapy will lead to drug resistance. There is a need to identify novel
compounds for anthelmintic development. The neuromuscular system of parasitic nematodes has
proven to be an efficient pharmacological target for antihelmintics. Some of the most frequently used
antiparasitic drugs are agonists of nicotinic acetylcholine receptors (nAChRs) (imidazothiazoles and
tetrahydropyrimidines) or activators of both glutamate-gated chloride channels (GluCls) and GABA-
receptors (macrocyclic lactones). Cholinergic agonists such as levamisole, pyrantel and oxantel
selectively open ligand-gated acetylcholine ion channels expressed in nematode body wall muscles
to induce spastic contraction of muscle cells leading to paralysis of the worms.

We propose research in the following directions to improve existing pharmacotherapy and
development of new drugs: 1. Investigation of effectiveness of combinations of existing GABAergic
and cholinergic drugs to enhance efficacy; 2. Investigation of potential new targets for anthelmintics
(muscarinic ACh receptor and serotonergic MOD 1 receptor); 3) The repurposing of existing drugs
that exhibit potential anthelmintic properties; 4) The antinematodal properties of terpenoid Active
Ingredients (Als) of plant essential oils and potential of combinations of Als and existing drugs.
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18. BYMBHP U BEJIU JYK — AJITEPHATHBA AHTUHBHOTHIIHMA ¥
HKUBUHAPCTBY

Bojana bnarojepuh!”, Msana Jlasuaos', Bragnvup Bunosuh?, Annamapua I'andu Bykomanosuh!',
Maja {omenosih Mapuukosuh
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*Kopecnonentan aytop: mou. ap bojana bnarojeeunh: vetabvi@gmail.com

bps passoj suBuHapckux (apmu y nporekie TpHu jaeuenuje jgoseo je go sehe ynorpede
anTHOakTepujckuX cpeiactapa OWIO y TEpPaNM]CKEe CBPXE WM Y CBPXY NOJACTHIAA pacta. Yciei
3a0puHyTOCTH 0 noBehawy oTnopuocti dakTepuja npema reuepaunjaMa aHTHOMOTHKA, AKYMYJIaLH]H
aHTMOAKTEPH]CKMX OCTATAKA Y JKHBHHCKHM [TPOM3BOIMMA alld M 3aXTEBUMA KYIALA Ka [IPOM3BOIMMA
0e3 pesunya, Tpakehn HexoHBeHUMOHAIHA pelletba Koja Ou Morna fa 3amene antubaxrepujcke
nekoBe Ge3 yTHIaja Ha MPOAYKTHBHOCT MIIM CaMe KapakTepHCTHKE Mpou3Boja. MUHHMH3Hpame
ynotpebe anTudakTepujckux cpencrasa omoryhnna je ynorpeba nmpupogHUX anTepHaTHBA MOMYT
hymOupa, npeGuornka Genor nyka, opraHcke KHcellMHe, OHJEHMX eKCTpakara, eTepHuHHX yiba H
UMYHOCTHMYJIaHaca a cBe ca IWibeM yHarpehema rnepdopmMaHcH, oJprKaBamka NMPOAYKTHBHOCTH
JKHBHHE K0 W Clipeyararke H KOHTpPoJIa natorena. Ynorpeda jejHe 3aMeHe HiIH 0JadHPOM BHIIIE BHX
MOJKE Ce YTHIIATH HAa CMameme ynorpede aHTHOMOTHKA W OUYBaMme MPOJYKTHBHOCTH WBHHE.
HymOup je npupodHa anTepHaTHBA aHTHOHOTHIMMA M De30enaH je 3a 3/(paBibe KUBOTHA H JbY/IH.
TpHjaBibeH je Kao aJuTHB 3a CTOMHY XpaHy Oe3 D0ja3sHu H3a3MBatha PE3HCTEHIMje Ha aHTHOHOTHKE
HIIM OcTaTaka y npou3BojuMa. PyMOHp caipku HH3 aKTHBHHX JeIHILeba KOJH (YHKIHOHHUIIY KAo
AHTHOKCHAAHCH, TPUPOIHH aHTHOHOTHIIM H MMYHOJIOMIKH CTUMYJIAHCH 3a NOJPIIKY 3/pasiba M pacta
KHBOTHHbA.

Kmwyune peun: hymOup, Oenn nyk, anHtnbuoTHIn, pesuiye, KUBHHA
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19. AHTUMUKPOBHO JEJCTBO EKCTPAKTA HAJ3EMHOI' THJEJIA BUJBKE
CICHORIUM INTYBUS HA STAPHYLOCOCCUS AUREUS

MuamjaHa FTOJIMRY, BojaH TONWR?, Choboaan JOJMUHOBUER?

1 ma Munujana Fonuh gunn. uHxersep npexpambeHe TeXHONOrKje, JaBHa ycTaHoBa BeTepuHapCKu MHCTUTYT
Penybnuke Cpncke ,[p Baco byrosan”, barsa flyka, bocHa 1 XepuerosuHa
% ap GojaH Fonuh cnew. Ap BET., BULLIM HayYHWU capaaHuKK, JaBHa ycTaHoBa BeTepuHapck MHCTUTYT PenyBanke Cpnicke
»0p Baco byTo3an"”, bawsa flyka, BocHa W XepueroenHa
2 ap Cno6opaax AojumHosuh cnew. ap BeT., AreHuuja 3a 6e3bjegHocT xpaHe BocHe v XepuerosuHe, MocTap, BocHa n
XepuerosuHa

"KopecnogeHTtHu ayTop: Munujana Fonuh, milijana.golic@virs-vb.com

Kparak cagp:kaj

Bumka umukopuja (Cichorium intybus) ce KOPWUCTM Y HapPOAHO] MEAWLIMHM KA0 /bEKOBUTO CPEACTBO Y pasHe
CBPXe, yrnaBHOM KopwjeH, pjehe HagzemHu auvo busbke. LMKkopuja nocjedyje cHasHy aHTUbaKTepujcKy
aKTMBHOCT 3axBasbyjyhu NpuCycTBY MHYNMHA, CECKBUTEPNEHA, NaKTOHa, KymapuHa, dnasoHoMAa U ApYrux
AHTUMUKPOBHMX KomnoHeHTW. Cradwunokoke Hajuewhe npoy3pokyjy NOKanHe WHPEKUMje Ha Kowu,
nocTonepaTtuMeHe WMHQEKUMje W KOA ONeKOTMHAE, anum W Cency, eHA0KapaWTMC, MeHWHruTMC uTa. Lunmb
WUCTpamuearba je yTephMBatbe aHTMMUKPOBOHOr AejcTBa eKcTpakTa HaasemHor gujena Buswke Cichorium
intybus Ha Staphylococcus aureus. Kao martepujan 3a vcnvTMBarbe KOpuwTeHa je Bu/bKa UWKopwWja
NopKjernom U3 okonnHe Barbe JlyKke u n3onart Staphylococcus aureus Nopujeknom U3 mamnjexa. EKcTpakumja
HaasemHor gujena busbke BpLUEHa je Ha POTaLMOHOM BaKyyM ynapuBady, HaKoH Yera cy fobujeHn ekcTpakTu
Cichorium intybus y eTaHony U MeTaHoAy, NPU Yemy UCKOPUILTEHE eKCTpaKUMje n3Hocu 6,6%. YTephuearee
aHTMMKUKpPOBHOr aejcTea eKcTpakTa HapzemHor aujena Cichorium intybus BplIeHO je MeToaomM Mjeperba
ONTHYKe rycTvHe BakTepujcke cycneH3uje Ha cnekToGoToMeTpy, TOKOM LWeCT CaTH, Ha CBaKW CaT, MoYeB 04
HynTor. MCNMTMBaHO je aHTMMMUMKPOBHO AEJCTBO TaHONHOr U METAHONHOr eKCTPaKTa HaA3emHor aujena
busske Cichorium intybus koHueHTpauuje 10, 20 u 40 mg/mL. YTBpheHo je A3 eTaHOAHW U MEeTaHONHMU
EeKCTPaKT HapsemHor awjena bBwmwke Cichorium intybus wcnosbasajy aHTMMMKPOOHO AejcTBo  Ha
Staphylococcus aureus, 4nju WHTEH3WTET pacTe C NOPacTOM KOHUEHTpauwje ekcTpakta, gosodehwn Ao
MHXMBMLMje pacTa, a eTaHONHW eKCTPaKT KoHueHTpaumje 40 mg/mL vcno/masa u BakTepuumMaHKu edekar.
Dobujenn pesyntatm yKasyjy Ha moryhy npaktudHy npumjeHy 6umke Cichorium intybus y nujederby
uHbeKuuja uzassaHux ca Staphylococcus aureus.

KrbyuHe pujeun: aHTUMUKPOBHO aejcTeo, ekctpakT, Cichorium intybus, Staphylococcus aureus.
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ANTIMICROBIAL EFFECT OF THE EXTRACT OF THE AERIAL PART OF THE PLANT CICHORIUM INTYBUS ON
STAPHYLOCOCCUS AUREUS

Milijana GOLICY, Bojan GOLIC?, Slobodan DOJCINOVIC?

' MA Milijana Goli¢ BSc. Food Technology Engineer, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
2Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan”, Banja Luka, Bosnia and Herzegovina
3 Dr. Sci. Slobodan Dojéinovié Specialist Dr. Vet,, Food Safety Agency of Bosnia and Herzegovina, Mostar, Bosnia and
Herzegovina

“Corresponding author: Milijana Goli¢, milijana.golic@virs-vb.com

Abstract

The chicory plant (Cichorium intybus) is used in folk medicine as a medicinal agent for various purposes,
mainly the root, less often the aerial part of the plant. Chicory has strong antibacterial activity thanks to the
presence of inulin, sesquiterpenes, lactones, coumarins, flavonoids and other antimicrobial components.
Staphylococci most often cause local skin infections, postoperative infections and burns, but also sepsis,
endocarditis, meningitis, etc. The aim of the research is to determine the antimicrobial effect of the extract
of the aerial part of the plant Cichorium intybus on Staphylococcus aureus. A chicory plant originating from
the vicinity of Banja Luka and an isolate of Staphylococcus aureus originating from milk were used as test
material. Extraction of the aerial part of the plant was carried out on a rotary vacuum evaporator, after which
Cichorium intybus extracts were obtained in ethanol and methanol, whereby the extraction recovery was
6.6%. Determination of the antimicrobial effect of the extract of the aerial part of Cichorium intybus was
performed by the method of measuring the optical density of the bacterial suspension on a
spectrophotometer, during six hours, every hour, starting from zero. The antimicrobial effect of the ethanolic
and methanolic extract of the aerial part of the plant Cichorium intybus at concentrations of 10, 20 and 40
mg/mL was tested. It was found that the ethanolic and methanolic extract of the aerial part of the Cichorium
intybus plant expresses an antimicrobial effect on Staphylococcus aureus, the intensity increases with the
increase in the concentration of the extract, leading to growth inhibition, and the ethanolic extract at a
concentration of 40 mg/mlL expresses a bactericidal effect. The obtained results indicate the possible
practical application of the Cichorium intybus plant in the treatment of infections caused by Staphylococcus
aureus.

Key words: antimicrobial effect, extract, Cichorium intybus, Staphylococcus aureus.
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20. ANIMALNA PROIZVODNJA KAO IZVOR OKOLISNO POSREDOVANE
ANTIMIKROBNE REZISTENCIJE

Luka Laura'", Lejla Pobri¢-Hadzihasanovié®, Lejla Kebo®

I Luka Laura, dr.vet.med, JU , Veterinarski zavod HNZ/K", Mostar, Bosna i Hercegovina
2 Lejla Pobri¢-HadZihasanovié, dr.vet.med. JU ,,Veterinarski zavod HNZ/K*, Mostar, Bosna i Hercegovina
3 Lejla Kebo, dr.vet.med, JU ,Veterinarski zavod HNZ/K*, Mostar, Bosna i Hercegovina
*luka.laura@farf.sum.ba

Kratak sadrZaj: Antimikrobna rezistencija predstavlja rastu¢i globalni zdravstveni izazov koji
zahtijeva sveobuhvatan pristup. Veterinari imaju kljuénu ulogu u ovom kontekstu zbog svoje izravne
odgovornosti za zdravlje Zivotinja i sigurnost proizvoda zivotinjskog podrijetla, postignute kroz
racionalnu upotrebu antibiotika. NaZalost, antimikrobna sredstva se ¢esto iracionalno i neopravdano
koriste u velikoj veterinarskoj praksi, §to pridonosi razvoju problema unutar sustava animalne
proizvodnje. Znacajne koli¢ine nemetaboliziranih antibiotika i rezistentnih bakterija se nalaze u
otpadu s farmi zivotinja, urbanim i industrijskim otpadnim vodama i akvakulturnim postrojenjima,
Sto predstavlja rizik od zagadenja okolisa i potencijalnog prijenosa na ljude.

Ovi putevi olakSavaju Sirenje antimikrobnih sredstava i otpornih mikroorganizama u okolis,
ukljucujuci tlo, vodu i zrak. Naime, stajnjak koji se ¢esto koristi kao gnojivo, moze kontaminirati
usjeve, poti¢uci tako $irenje antimikrobne rezistencije kroz prehrambeni lanac. Takoder, postrojenja
za pro¢iscavanje otpadnih voda predstavljaju potencijalne rezervoare rezistentnih gena, dok
akvakultura kao neizostavan izvor animalnog proteina doprinosi razvoju rezistencije kroz upotrebu
antibiotika za prevenciju bolesti i poticanje rasta zivotinja.

Opravdana upotreba antibiotika u veterinarskoj medicini, kontrola otpadnih voda i poboljsanje
sustava uzgoja zivotinja su imperativi za ublaZavanje okolisnih i javnozdravstvenih rizika povezanih
s antimikrobnom rezistencijom. U Bosni i Hercegovini, gdje je antimikrobna rezistencija u animalnoj
proizvodnji nedovoljno ispitana, nedostaju pravni okvir koji bi regulirao ekoloske rizike povezane s
antimikrobnim sredstvima, unato¢ kampanjama podizanja svijesti. Regulativa i nadzor su klju¢ni za
suzbijanje utjecaja na javno zdravlje, $to zahtijeva suradnju izmedu veterinarskog, medicinskog i
drugih biomedicinskih sektora. Naglasavanje prevencije bolesti kroz kvalitetnu zoohigijensku praksu
kljuéno je za racionalnu upotrebu antibiotika u veterinarskoj medicini i smanjenje utjecaja animalne

proizvodnje na $irenje antimikrobne rezistencije.

Kljuéne rijeti: antimikrobna rezistencija, animalna proizvodnja, veterinarska medicina, javno

zdravlje, okolis.
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ANIMAL PRODUCTION AS A SOURCE OF ENVIRONMENTALLY MEDIATED
ANTIMICROBIAL RESISTANCE

Luka Laura'’, Lejla Pobri¢-Hadzihasanovié?, Lejla Kebo®

1 Luka Laura, dr.vet.med, PI, Veterinary Institute of Herzegovina-Neretva Canton®, Mostar, Bosnia and Herzegovina
2 Lejla Pobri¢-HadZihasanovi¢, dr.vet.med, PI,,Veterinary Institute of Herzegovina-Neretva Canton®, Mostar, Bosnia
and Herzegovina
3 Lejla Kebo, dr.vet.med, PI ..Veterinary Institute of Herzegovina-Neretva Canton®, Mostar, Bosnia and Herzegovina
*luka.laura(@farf.sum.ba

Abstract: Antimicrobial resistance represents a growing global health challenge that requires a
comprehensive approach. Veterinarians play a key role in this context due to their direct responsibility
for animal health and the safety of animal-derived products, achieved through the rational use of
antibiotics. Unfortunately, antimicrobial agents are often used irrationally and unjustifiably in large
veterinary practices, which contributes to the issues within the animal production system. Significant
amounts of unmetabolized antibiotics and resistant bacteria are found in animal farm waste, urban
and industrial wastewater, and aquaculture facilities, posing a risk of environmental contamination
and potential transmission to humans.

These pathways facilitate the spread of antimicrobial agents and resistant microorganisms in the
environment, including soil, water, and air. Specifically, manure, often used as fertilizer, can
contaminate crops, thus promoting the spread of antimicrobial resistance through the food chain.
Additionally, wastewater treatment plants represent potential reservoirs of resistant genes, while
aquaculture, as an indispensable source of animal protein, contributes to resistance development
through the use of antibiotics for disease prevention and animal growth promotion.

Justified use of antibiotics in veterinary medicine, wastewater control, and the improvement of animal
farming systems are imperative for mitigating environmental and public health risks associated with
antimicrobial resistance. In Bosnia and Herzegovina, where antimicrobial resistance in animal
production is inadequately researched, there is a lack of legal framework to regulate ecological risks
associated with antimicrobial agents, despite awareness-raising campaigns. Regulation and
monitoring are crucial for combating the impact on public health, requiring collaboration between the
veterinary, medical, and other biomedical sectors. Emphasizing disease prevention through quality
zoohygienic practices is crucial for the rational use of antibiotics in veterinary medicine and reducing

the effects of animal production on the spread of antimicrobial resistance.

Key words: antimicrobial resistance, animal production, veterinary medicine, public health,

environment.
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21. 3HAYAJ JOBPE KOOPJIMHALIMJIE HAJVIEXKHUX HHCTHTYLHHIJA Y
MNMPUMJEHU KOHUENTA ,JEJAHO 31PAB/bE*

Oparo H. HEAWRY**, Pauko LWKPEWUR?, Munopag MUPWUIOBWFR®, BecHa FOPREBUR®, Tamaw NETPOBURS,
Munow NETPOBUTR’, Bepuua JOBAHOBWFRS, dejan NAYIWIEBWUF?, Bojan FTONUKRY, Anekcanapa LUMMTPAHY,
Anapej KUPBUILIY, Huxag ®EJ3URS, Naso NEHAOBCKU™, Kesbko LIBETHWR

! ap Oparo H. Heawh pegoeHn npadecop, JagHa ycTaHoBa BeTepuHapckn WHCTUTYT PenyBauke Cpncke ,[lp Baco
ByTosan”, Bawsa flyKa, BocHa u XepuerosuHa
? ap Aparo H. Heawh pegoeqn npodecop, YHusepauteT y beorpagy, GakynteTt seTepuHapcke meguuuye, beorpag,
Cp6uja
3 np Pauko LWkp6uh pepoenn npodecop, YHueepautet y barboj flyumu, MeauuuHckm dakyntet, batba flyka, bocHa u
XepueroBuHa
* ap Munopag Mupunoswh pegosHu npodecop, YHusepsuteT y Beorpagy, @akynTeT BeTepUHapCKe MeANLUHE,
Beorpag, Cpbuwja
° ap BecHa hophesuh Hay4HK cagjeTHuk, MHCTUTYT 3a xurkjeny n TexHonorujy meca, Beorpag, Cpbuja
& gp Tamaw Netposuh HayyHW casjeTHUK, HayuHu MHCTUTYT 3a BeTepuHapcTeo "Hoewm Caa”, Hoeu Cag, Cpbuja
7 ap Munow MNetposnh AOUEHT, BETEPUHAPCKM CRELMjaAMCTUHKN MHETUTYT Huw, Huw, CpBuja
£ np Bepwua JosaHoewh goueHT, MHCTUTYT 3a jasHo 3apasme Cpbuje "[ip Munan Josanosuh Batyt”, Beorpag, Cpbuja
9 mp fejan Naywesuh ap set., CneuuMjanuctuuka seTepuHapcka nabopatopuja, Nogropuua, UpHa lopa
Y np Bojad Ffonuh crew. gp BeT., BUIWKM HaYYHK CAPAAHKMK, JaBHa YcTaHoBa BeTepuHapckm MHCTHTYT PenyBauke Cpricke
~Ap Baco bytozan”, bara Jlyka, BocHa  XepuerosuHa
Y np Anekcanapa Lmutpar BaHpeanu npodecop, Yrueepauter y barwoj Mlyum, Meanumrcku dakynteT, barba fyka,
bocHa u XepueroeuHa
12 ap AHgpej Knpbuw peaostm npodecop, YHusepauteT y /byb/banu, BetepnHapcku dakynter, /bybbata, Chosexnja
3 np Hnxap dejauh penosHn npodecop, Yausepsuter y Capajesy, BetepuHapckm dakyntet, Capajeso, bocHa
XepuerosuHa
Y ap Nazo NeHAoBCKK peaosHK npodecop, YHueepsuter ,Ce. Kupun u Metoau|”, ®akynTeT BeTEpUHaPCKE
meguumnHe, Ckonsbe, Penybauka CjesepHa MakegoHuja
15> ap Wemko UsetHnh akagemuk, XpeaTcka akagemuja 3HaHOCTH M ymjeTHoCTH, 3arpeb, XeaTcka

*KopecnogeHTHu ayTop: [lparo H. Hepuh, drago.nedic@gmail.com

Kpartak cagp:aj

MNoeesaHoCT 34paB/ba /byaM, 34paB/ba MUBOTMHA W MMBOTHE CpeaWHe cagpiKaHa je y koHuenty ,JegHo
3apaeme”. OBaj KOHLENT NPOMOBULLE Capaiby U KOOPAMHALKU]Y U3MmeRy pasnUuUTUX AUCUMNAMHA U CEKTOPA
Kako bu ce nocTurnn 3aa0Bo/basajyhii 3apaBcTBeHK pesynTaTi 3a cee. MHOre cuTyauuje 3axTijesajy akTUBHO
yyewhe HaoNeMHUX WHCTATYUMja M OpraHMsauuja y npuMmjeHH KoduenTta ,JeaHo 3apasme”. CejeTcka
3ApaBcTBeHa opranmsaumja (C30) MCTUYE BaHOCT NPUCTYNA jeAHOr 34PaB/ba M aKTUBHO ra NPOMOBMLLIE KPO3
pasnnMYmMTe MHULUMjaTMBE W capagrby. OpraHusaumja 3a xpaHy v nomonpuepeay (PAO) npenosHaje 3Hayaj
jegHor 3gpae/ba y pjellaBatkby 300HO3a WM NMTarba besbegHocTn xpaHe. OuW Bamncko capafyjy ca apyrum
opraHM3aumjama Ha vumnaemeHTauuju crpatervje legHo 3apas/ee. CBjeTcka opraHuv3aumja 3a s3gpas/e
WuBoTUHA (OIE mnn WOAH) urpa kbydny ynory y npahersy u KOHTpoAK Bonectv M1MBOTUHA LWMPOM CBMjeTa.
OHu capalyyjy ca Apyrum MHCTUTYLMjama Karko Bu ojadanu npmctyn JegHor 3apaesba u nobosbliany 3gpaeme
HMUBOTMHA. AMEPUUKM U eBPONCKM LEeHTPWU 3a KOHTpony W npeseHuujy Bonectu (CDC, ECDC) akTUBHO
yYecTByjy y Hanopuma npuMmjeHe KoHuenTa JegHo 3apaesme capahyjyhu ca opyrvm areHumjama u cnposoge
WUCTPAMMBAHE O 300H033aMa M AHTUMUKPOOHD] pPe3UCTEHLMW. YHUBEP3UTETU U UCTPAKMBAYUKE MHCTUTYLM]E
Cy YCMOCTaBMAW Mporpame WM ofje/berba “leaHo 3apas/be” 3a cnpoBoferbe WHTepAWCUMNAMHAPHKMX
WCTpaxuBara, obyKy CTpy4rbaka M NPOMOBMCatbe CBMjecTM O NPUHUMNKMMA jedHOr 34paB/ba. [pKaBHe K
NOKanHe 34paBCTBEHE BAACTM MMajy BEOMa BaxHy ynory y npumjeHn KoHuenta JegHo sgpasme. MHore
3eMJbe Cy MPeno3sHane BaMHOCT jeAHOT 34paB/ba M OCHOBAa/E Cy KOMMTETE WKW PagHe rpyne 3a cnposoherbe
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W KOOPAMHALN]Y aKTUBHOCTH Y CEKTOPY 3A4paB/ba /byaM W KWBOTMHbA., OBum yyewha u NnpumjeHe KoHUenTa
"JepHo 3ppas/e” Bapupa y pasMuUTMM MHCTUTYUMjaMa M 3emsbama. OnwTa oujeHa je Aa je Kog, Hac jow
YBMjEK HEQOBO/bHA AKTUBHOCT HAA/IEHMX UHCTUTYLM|A Y MPUMjeHHn KoHuenTa "JegHo 3apaemse” Wwro uma 3a
nocneauuy HeioBO/bHY eEKTUBHOCT ¥ NPUMjeHU NojeanHUX mjepa cy3bujarba 3apasHnx bonecti, nocebHo
300H033, CMakery 0BUMa aHTUMWUKPOBHe pesucTeHUMje, CTakba jaBHOr 34paB/ba W 3aLUTUTE HMUBOTHE
cpeamHe.

KrbyuHe pujeun: ,JegHo 3apas/be”, 300H03e, aHTUMKMKPODHa pesuncTeHunja, 6e3begHocCT xpaHe, HagnemHe
WHCTUTYU M.

50



29. TOOHIILE CABJETOBAKE NOKTOPA BETEPHHAPCKE METHIIMHE PENYBIHKE CPICKE (buX) - 2024
29™ Annual Conference of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Herzegovina)- 2024

Lecture by invitation

THE IMPORTANCE OF GOOD COORDINATION OF COMPETENT INSTITUTIONS IN THE APPLICATION OF THE
"ONE HEALTH" CONCEPT

Drago N. NEDIC*?*, Ranko SKRBIC?, Milorad MIRILOVIC, Vesna DORBEVIC®, Tamaé PETROVIC®, Milo§
PETROVIC’, Verica JOVANOVIC?, Dejan LAUSEVIC®, Bojan GOLIC™, Aleksandra SMITRAN®:, Andrej KIRBIS™,
Nihad FEJZICY, Lazo PENDOVSKI™, Zeljko CVETNIC®®

LDr, Sci. Drago N. Nedic¢ Full Professsor, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
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2 Dr, Sci. Drago N. Nedi¢ Full Professsor, University of Belgrade, Faculty of veterinary medicine, Belgrade, Serbia
3 Dr. Sci. Ranko Skrbi¢ Full Professsor, University of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and
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4 Dr. Sci. Milorad Mirilovié Full Professsor, University of Belgrade, Faculty of veterinary medicine, Belgrade, Serbia
® Dr. Sci. Vesna Dordevic Principal Research Fellow, Institute of Meat Hygiene and Technology, Belgrade, Serbia
5 Dr. Sci. Tamas Petrovié Principal Research Fellow, Scientific Veterinary Institute ‘Novi Sad’, Novi Sad, Serbia
7 Dr. Sci. Milo3 Petrovic assistant professor, Veterinary Specialist Institute ‘Nis’, Ni$, Serbia
% Dr. Sci. Verica Jovanovic assistant professor, Public Health Institute of Serbia ‘Dr. Milan Jovanovic Batut’, Belgrade,
Serbia
? MSc Dejan Laudevi€ Dr. Vet., Diagnostic Veterinary Laboratory, Podgorica, Montenegro
YDr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan”, Banja Luka, Bosnia and Herzegovina
1 Dr. Sci. Aleksandra Smitran Associate Professor, University of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia
and Herzegovina
2 Dr. Sci. Andrej Kirbi3 Full Professsor, University of Ljubljana, Veterinary Faculty, Ljubljana, Slovenia
13 Dr. Sci. Nihad Fejzi¢ Full Professsor, University of Sarajevo, Faculty of Veterinary Medicine, Sarajevo, Bosnia and
Herzegovina
4 Dr. Sci. Lazo Pendovski Full Professsor, Ss. Cyril and Methodius University in Skopje, Faculty of Veterinary Medicine —
Skopje, Republic of North Macedonia
15 pr, Sci. Zeljko Cvetni¢ academician, Croatian academy of sciences and arts, Zagreb, Croatia

*Corresponding author: Drago N. Nedi¢, drago.nedic@gmail.com

Abstract

The connection between human health, animal health and the environment is contained in the ‘One Health'
concept. This concept promotes collaboration and coordination between different disciplines and sectors to
achieve satisfactory health outcomes for all. Many situations require the active participation of competent
institutions and organizations in the application of the ‘One Health’ concept. The World Health Organization
(WHO) emphasizes the importance of the one health approach and actively promotes it through various
initiatives and cooperation. The Food and Agriculture Organization (FAO) recognizes the importance of one
health in addressing zoonoses and food safety issues. They work closely with other organizations to
implement the One Health strategy. The World Organization for Animal Health (OIE or WOAH) plays a key
role in monitoring and controlling animal diseases worldwide. They collaborate with other institutions to
strengthen the One Health approach and improve animal health. The US and European Centers for Disease
Control and Prevention (CDC, ECDC) are actively participating in One Health efforts by collaborating with
other agencies and conducting research on zoonoses and antimicrobial resistance. Universities and research
institutions have established ‘One Health’ programs or departments to conduct interdisciplinary research,
train experts and promote awareness of the principles of One Health. State and local health authorities have
a very important role in implementing the One Health concept. Many countries have recognized the
importance of one health and have established committees or working groups to implement and coordinate
activities in the human and animal health sectors. The extent of participation and application of the ‘One
Health’ concept varies in different institutions and countries. The general assessment is that there is still
insufficient activity of competent institutions in the application of the ‘One Health’ concept, which results in
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insufficient effectiveness in the application of certain measures to combat infectious diseases, especially
zoonoses, to reduce the extent of antimicrobial resistance, the state of public health and environmental
protection.

Key words: "One Health", zoonoses, antimicrobial resistance, food safety, competent institutions.
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22. MOLEKULARNA DETEKCIJA ZOONOTSKIH PATOGENA 1Z UZORAKA
TKIVA TONZILA DJECE I KUCNIH LJUBIMACA

Ljiljana BOZIC'", Dragan KASAGIC?, Bojan GOLIC?

'dr Ljiljana Bozi¢ dr stom., Univerzitet u Banjoj Luci., Medicinski fakultet, Banja Luka, Bosna i Hercegovina
“dr Dragan Kasagi¢ dr vet., nauéni saradnik, Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso Butozan",
Banja Luka, Bosna 1 Hercegovina
*dr Bojan Goli¢ spee. dr vet., visi nauéni saradnik, Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso
Butozan", Banja Luka, Bosna i Hercegovina

*Korcspodcnmi autor: ljiljana.bozic@med.unibl.org

Kratak sadrzaj

Zoonotske infekeije su infekcije koje se prenose sa zivotinja na ¢ovjeka direktnim kontaktom ili
kontaktom sa Zivotinjskim proizvodima, ili indirektno preko artropodnih vektora. Bakterije, virusi,
paraziti 1 gljivice su uzro¢nici zoonoza, koje predstavljaju javno-zdravstveni problem Sirom svijeta u
smislu mortaliteta 1 morbiditeta, a interes za ove bolesti je neadekvatan. Istrazivanja pokazuju da se
zarazne bolesti prenose sa Zivotinja na ljude, ali 1 da ljudi prenose patogene na zivotinje, te da je
ucestalost zoonoza povezanih s kuénim ljubimeima niska. Medutim, postavlja se pitanje da li doktori
medicine traZe 1 uo¢avaju mogucu povezanost infekeija kod ljudi s kuénim ljubimeima. Bakterijske i
virusne zoonoze se¢ najfelce prenose ugrizom, ogrebotinom ili slinom. Cilj istrazivanja je
molekularna detekcija zoonotskih patogena iz uzoraka tkiva tonzila djece i kuénih ljubimaca u svrhu
utvrdivanja povezanosti infekcija detektovanim patogenima. Ispitivanje je vréeno Real Time PCR
metodom. NajéeSce zoonoze koje se prenose s kuénih ljubimaca (pasa i macaka) su infekcije koje
uzrokuju bakterije rodova Borrelia, Campyvlobacter, Leptospira, Pasteurella, Salmonella,
Streptococcus i Staphylococcus, a od virusnih infekcija uzro¢nici bjesnila, influence, te rotavirusi i
norovirusi. Takode, postoji nekoliko studija koje ukazuju na znacaj papiloma virusa kao mogucih
zoonotskih patogena. Papiloma virusi izazivaju Sirok spektar lezija kod Zivotinja, od papiloma koji
spontano regrediraju, do karcinoma. Ovo je primije¢eno kod onih papiloma virusa koji inficiraju
kuéne ljubimce (psece papiloma virusi i macji papiloma virusi), sa sve vecim brojem novih virusa
koji inficiraju pse i macke. Postoji mnogo sli¢nosti izmedu bolesti koje izazivaju papiloma virusi kod
ljudi 1 bolesti uzrokovanih ovim virusima kod Zivotinja poput pasa i macaka. U cilju smanjenja
ucestalosti zoonotskih infekeija vazna je saradnja izmedu doktora medicine 1 doktora veterinarske
medicine, zbog pravovremene 1 brze dijagnostike, a sve u cilju sprovodenja odgovaraju¢ih mjera da
se sprijeci prenos patogena sa zivotinja na ljude.

Kljuéne rijefi: zoonoze, patogeni, tonzile, djeca, kuéni ljubimei.
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MOLECULAR DETECTION OF ZOONOTIC PATHOGENS FROM TISSUE SAMPLES
OF CHILDRENS TONSILS AND PETS

Ljiljana BOZIC'", Dragan KASAGIC?, Bojan GOLIC?

' Dr. Sei. Ljiljana Bozi¢, Dr. Den., University of Banja Luka, Faculty of Medicine, Banja Luka, Bosnia and
Herzegovina
* Dr. Sci. Dragan Kasagié Dr. Vet., Research Associate, Public Institution Velerinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
3 Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina

*Corresponding author: ljiljana.bozic@med.uniblorg

Abstract

Zoonotic infections are infections that are transmitted from animals to humans through direct contact
or contact with animal products, or indirectly through arthropod vectors. Bacteria, viruses, parasites
and fungi are the causative agents of zoonoses, which represent a public health problem worldwide
in terms of mortality and morbidity, and the interest in these diseases is inadequate. Research shows
that infectious diseases are transmitted from animals to humans, but also that humans transmit
pathogens to animals, and that the frequency of zoonoses associated with pets is low. However, the
question arises as to whether medical doctors look for and observe the possible connection of
infections in humans with pets. Bacterial and viral zoonoses are most often transmitted by bite, scratch
or saliva. The goal of the research is molecular detection of zoonotic pathogens from tissue samples
of tonsils of children and pets in order to determine the connection of infections with detected
pathogens. The test was performed using the Real Time PCR method. The most common zoonoses
transmitted from pets (dogs and cats) are infections caused by bacteria of the genera Borrelia,
Campylobacter, Leptospira, Pasteurella, Salmonella, Streptococcus and Staphylococcus, and viral
infections are caused by rabies, influenza, rotaviruses and noroviruses. Also, there are several studies
that indicate the importance of papillomaviruses as possible zoonotic pathogens. Papillomaviruses
cause a wide range of lesions in animals, from spontaneously regressing papillomas to carcinomas.
This has been observed in those papillomaviruses that infect pets (canine papillomaviruses and feline
papillomaviruses), with an increasing number of new viruses infecting dogs and cats. There are many
similarities between diseases caused by papillomaviruses in humans and diseases caused by these
viruses in animals such as dogs and cats. In order to reduce the frequency of zoonotic infections,
cooperation between doctors of medicine and doctors of veterinary medicine is important, due to
timely and quick diagnostics, and all in order to implement appropriate measures to prevent the
transmission of pathogens from animals to humans.

Key words: zoonoses, pathogens, tonsils, children, pets.

54



29. TOOHIILE CABJETOBAKE NOKTOPA BETEPHHAPCKE METHIIMHE PENYBIHKE CPICKE (buX) - 2024
29™ Annual Conference of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Herzegovina)- 2024

Predavanje po pozivu

23. POREDENJE PRODUKCIJE BIOFILMA I PASIVNOG TIPA POKRETLJIVOSTI
KOD HUMANIH I ANIMALNIH STAPHYLOCOCCUS AUREUS 1Z0LATA

Aleksandra SMITRAN'", Dragan KASAGIC?, Bojan GOLIC?
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Kratak sadriaj

Staphylococcus aureus je vazan humani i animalni patogen, koji moze izazvati Sirok spektar infekcija,
jer raspolaze velikim brojem razli¢itih faktora virulencije. Proizvodnja biofilma je znacajan faktor
virulencije koji omogucava prezivljavanje bakterija u nepovoljnim uslovima. lako se S. aureus smatra
nepokretnom bakterijom, otkrivena su dva oblika pokretljivosti, Sirenje i klizanje. U dostupnoj
literaturi je nedovoljno podataka o povezanosti pasivnog tipa pokretljivosti sa produkcijom biofilma
kod 8. aureus izolata. Cilj ovog istrazivanja bio je da se uporedi sposobnost formiranja biofilma sa
pasivnom pokretljivoscu bakterija kod humanih i animalnih §. aureus izolata. Kod 60 ljudskih (30
meticilin osjetljivih S. aureus (MSSA) 1 30 meticilin rezistentnih S. qureus (MRSA)) i 17 psecih (svi
MSSA) izolata je testirana sposobnost produkeije biofilma 1 pasivnog tipa pokretljivosti. Produkcija
biofilma je ispitana uz pomo¢ kristalno ljubicaste boje u mikrotitarskim plo¢ama, dok je test
pokretljivosti uraden u poluévrstom agaru. Zivotinjski izolati su pokazali statisticki znacajno bolju
proizvodnju biofilma od humanih sojeva (p=0,042), kao i humani MSSA u poredenju sa humanim
MRSA izolatima (p=0,013). Prosje¢an pre¢nik pokretljivosti je bio 6,5 mm u humanoj MSSA grupi,
22,6 mm u humanoj MRSA grupi i 10,3 mm u grupi zivotinjskih izolata. Uoeno je da je precnik
pokretljivosti Zivotinjskih izolata bio znacajno vecéi u poredenju sa humanim MRSA sojevima
(p=0,00215). Svi pokretni izolati bili su proizvodaci biofilma. Medutim, nije bilo znacajne korelacije
izmedu pokretljivosti i proizvodnje biofilma (P>0,05). lako ova studija nije pokazala korelaciju
izmedu proizvodnje biofilma i pasivnih tipova pokretljivosti, bilo je vazno uociti razlicite kapacitete
za proizvodnju biofilma i pasivnu pokretljivost izmedu ljudskih i Zivotinjskih izolata.

Kljuéne rije¢i: Staphylococcus aureus, biofilm, pokretljivost.
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CORRELATION OF BIOFILM PRODUCTION AND PASSIVE MOTILLITY AMONG
HUMAN AND ANIMAL STAPHYLOCOCCUS AUREUS ISOLATES
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Abstract

Staphylococcus aureus is an important human and animal pathogen that can cause a wide range of
infections due to numerous virulence factors. Biofilm production is a very important factor that
enables bacterial persistence in harsh environments. Although S. aureus has been considered a non-
motile bacterium, two forms of motility were detected, spreading and gliding. There is scarce data
about the association of passive motility with biofilm production in S. aureus isolates. The aim of this
study was to compare biofilm formation ability with passive bacterial motility among human and
canine isolates of 8. aureus. A total of 60 human (30 methicillin sensitive S. aureus (MSSA) and 30
methicillin resistant S. aureus (MRSA)) and 17 canine (all MSSA) isolates of S. aureus were tested
for the capability of biofilm production and motility assay. The capacity of isolates for biofilm
production was determined by a crystal violet assay in microtiter plates, while a motility assay was
performed in semisolid agar. Animal isolates of S. aureus performed better biofilm production than
the human strains (P=0.042), as well as human MSSA compared to the MRSA isolates (P=0.013).
The average diameter was 6.5 mm in the human MSSA group, 22.6 mm in the human MRSA group,
and 10.3 mm in the group of animal MSSA isolates. Indeed, the movement capacity of animal isolates
was significantly higher compared to the human MRSA group (P=0.00215). All motile isolates were
biofilm producers. However, there was no significant correlation between motility and biofilm
production (P=0.05). Although this study did not show a correlation between biofilm production and
passive types of motility, it was important to notice different capacities for biofilm production and
passive motility between human and animal isolates.

Key words: Staphylococcus aureus, biofilm, motility.
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24. AITEPHATHBA AHTUBHOTHLHMA Y TEPAIIHJU NTHJAPEJA
HOBOPOBEHHUX TEJAIH

Munan Hunkosuh', Jagpanka Kyruh!, Hemama 3papaexosuh!, Mapuja [laenoeuh', Anexcanmpa
Tacuh', Mapko Hukomuh?®, Josan bojkockn’
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beorpan, Cpbuja

| 1p cum. et. mea. Jaapanka XKyTuh, Hayunu casetank, Hayann uHCTHTYT 32 Betepunaperso Cpouje,
beorpan, Cpbuja

'np cum. mer. men. Hemama 3apaBkoBuh, BumM Hayudu capagnuk, HayuHm HHCTHTYT 3a
setepuHapcTo Cpbuje, beorpan, Cpbuja

'1p cum. Ber. mea. Mapuja IlaBnosuh, Hayunu capagHuk, HayuHu MHCTHTYT 3a BETEPHHApPCTEO
Cpbuje, beorpan, Cpouja

!1p cum. xem. Anexcannpa Tacuh, Hayunn capaanuk, Hayasn uncturyT 3a setepunapcrso Cpouje,
beorpan, Cpouja

‘1p mer. Mapko Hukomuh, capaamuk 3a mukpoOuonorujy, CrenmjanucTHdka BeTepHHapCKa
naboparopuja, IToaropuua, Lipua Copa

Snpod. ap Jomam Bojkoscku, pemosun mpodecop, Karenpa 3a Gomectn mankapa, dakynrer
BeTepuHapcke meaniute, beorpan, Cpouja

Kopecnioraentuu aytop: *milan.ninkovic1992(@@gmail.com

Kpartaxk caap:xaj

Heonaranue nujapeje KoJ HOBOpOhEHHX Tenamu NpecTaBbajy BeoMa 3HauajaH npobieM y
rOBeJapcKOj Mpou3BoAmM, Aoeogchn A0 BHcoke crome MopranmuTteta. Myntnidakropujarna
eTHOJIOrHja H0IECTH, TPEIIKe Y HCXPAaHH, HeaIeKBaTHA aMOHjeTalTH! 1 XMIHjEHCKH YCIIOBH, CTPeC Cy
YUHHOLM KOjH YTHYY Ha TOK M HMCXOJ JHjapeje koj Tenaad. AHtHOMoTHIHM cy Hajuerthe npeo
CPe/ICTBO KOje ce alMKyje y Teparnuju Jaujapeja, yciae/l HeKOHTPOJIMCAHe W mpeTepaHe ynorpebe
aHTHOMOTHKA TIOCIeABHX FOHHA JOLUIO /10 3Ha4ajHOT nosehamwa aHTHMHKpPOOHE pe3ncTeHuHje 0
CBE Mame TepanujcKor edekTa HakoH ynoTpede aHTHOMOTHKA y ONpaBIaHHM CITydajeBHMa
Tepanupama 000IeIHX KHBOTHIbA. [lope aHTHOMOTHKA Y CHMITOMATCKO] Teparuju gujapeja, BpHumx
ce Ha/I0OKHAaJa TEYHOCTH U CINCKTPOINTA, aliIHKYjy Ce HECTEpOJHH aHTHHH(IAMATOPHH IEKOBH,
aJCTPUreHcH, ajcopOeHcH, MpoOHOTHIM, NMpeOHOTHIH M mpHMeHa gad (epMeHTa (XHMO3MHA).
[Tprmena mpoOHOTHKA je BCOMa MOMNYJIapPHa Y XYMaHO] MEJIHIUHH, TAKO Y MOCISABHX TOIHHA BEOMa
YCIICIIHO KOPHCTH Y BETCPHHAPCKO] MEAMLHHH, y NPCBCHTHBHE M Tepanujcke cepxe. [lozntuenn
Tepanujckd epekTe npodbHoTHUH Hemosbapaly  ce peryirauujom pH oy upepuma, cnpedasambem
BE3HBalbe MaToreHa 3a upesne henuje, pasrpaljy]y mukpodue Tokcnue n 0bHaBbA MPHPOIHY LPEBHY
mukpoduiopy. [Ipumena npobuoruka koa HoBopoljeHuX TenagH y NPBHM JAHHMA JKHBOTA MOMAKE
oJiprkaBay LpeeHe (Iope i MOTIIOMAKE IIPOLEC BApeba Mileka. Y cies HH(IaMaTOpHUX TIpoLeca ¥
JIMFECTHBHOM TPAKTY TEJIeTd, HAPYLICHA ¢ CEKpelMja eCCHUMJAIHOT eH3uma, nab depmenta
(xumo3uHa) TMocnenuuHO AoBoAM 1o nopemechaja Bapemwa mieka. VYTepheno je na npumena
KOMEPIHjalnHo goctynHor nad diepMenTa Henosbaga Mo3uTHBAH Tepanujcku edexat, 20% pacrteopa
oMoryhaBa perynaimjy ocMOTCKOr NPHTHCKA y LPeBMMAa u notnomaxke (opMupame rpyma y
cupHIITY TeneTa. LMk oBor paja ykaxke Ha IPHMCHY A1TCPHATHBHHX CPEICTABA Y TEPAIHjH AHjapeja
y HHJBY CMamketha ynorpede aHTHOMOTHKA, KA0 ITO ¢y NpobHoTHIM 1 puMcHa 1ad dhepMeHTa.
Kibyune peun: Autudbuotuiy, 1ad depMeHT, HeOHATAIHA NHjapeja, MpodHOTHIIM, Tenal.
3axpanuuua: OBo HCTPAKMBAILE j¢ TOAPIKAHO cpecTBUMa MHUHUCTAPCTBA HAYKE, TEXHOOMIKOT
pasBoja u unoBandja Penvoruxe Cpbuje (Yrosop 6p. 451-03-66/2024-03: 200030)
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AN ALTERNATIVE TO ANTIBIOTICS IN THE TREATMENT OF DIARRHEA IN
NEWBORN CALVES

Milan Ninkovié', Jadranka Zuti¢', Nemanja Zdravkovi¢', Marija Pavlovi¢', Aleksandra Tasi¢',
Marko Nikoli¢?, Jovan Bojkovski®
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'PhD Nemanja Zdravkovié, senior research associate, Scientific Institute of Veterinary Medicine of
Serbia, Belgrade, Serbia
'PhD Marija Pavlovié, research associate, Scientific Institute of Veterinary Medicine of Serbia,
Belgrade, Serbia
'PhD Aleksandra Tasié, research associate, Scientific Institute of Veterinary Medicine of Serbia,
Belgrade, Serbia
2 DVM Marko Nikoli¢, associate for microbiology, Diagnostic Veterinary Laboratory, Podgorica,
Montenegro
3 PhD Jovan Bojkovski, full professor, Department of Ruminants and Swine diseases, Faculty of
Veterinary Medicine, University of Belgrade, Serbia

Abstract:

Neonatal diarrhea in newborn calves is a very significant problem in cattle production, leading to a
high mortality rate. Multifactorial aetiology of the disease, nufritional errors, inadequate
environmental and hygienic conditions, and stress are factors that affect the course and outcome of
diarrhea in calves. Antibiotics are most often the first agent applied in the treatment of diarrhea, due
to the uncontrolled and excessive use of antibiotics in recent years, there has been a significant
increase in antimicrobial resistance and a decreasing therapeutic effect after the use of antibiotics in
Justified cases of treating sick animals. In addition to antibiotics in the symptomatic treatment of
diarrhea, intravenous and oral electrolyte replacement is performed, and nonsteroidal anti-
inflammatory drugs, astringents, adsorbents, probiotics, prebiotics and lab ferment (chymosin) are
applied. The use of probiotics is very popular in human medicine, so in recent years it has been very
successfully used in veterinary medicine, for preventive and therapeutic purposes. The positive
therapeutic effects of probiotics are manifested by regulating the pH in the intestines, preventing
pathogens from binding to intestinal cells, breaking down microbial toxins and restoring the natural
intestinal microflora. The use of probiotics in newborn calves in the first days of life helps maintain
the intestinal flora and supports the milk digestion process. Due to inflammatory processes in the
calf's digestive tract, the secretion of an essential enzyme, lab ferment (chymosin), is disrupted, which
consequently leads to milk digestion disorders. It was found that the application of commercially
available lab ferment exhibits a positive therapeutic effect, 20% of the solution enables the regulation

of osmotic pressure in the intestines and supports the formation of curds in calf rennet. The aim of
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this paper is to indicate the use of alternative means in the therapy of diarrhea in order to reduce the
use of antibiotics, such as probiotics and the use of lab ferments.

Keywords: Antibiotics, lab ferment, neonatal diarrhea, probiotics, calves.
Funding: This research was funded by the Serbian Ministry of Science, Technological
Development and Innovation, grant number 451-03-66:2024-03/200030.
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25. YTUUAJ HHOJAMATOPHOT OAIOBOPA MJIEYHE HKJAE3ZJE HA
NMAPAMETPE METABOJTHYKOT TTPO®HJIA KOJ BHCOKOMJEYHHX
KPABA
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6 Jlp eer. mejt. Tu_jal-ia Kykypuh, acucrenr, Jlenapryan 3a serepunapeky meanuudy — lossonpuspeann gaxyirer,
Hogn Capn, Cpbuja
Kparak cagpaaj:
Ouypana (yHKOHja MICUYHE KIE3AC MPEACTaBha HMIICPATHE Y CABPEeMEHOM (apMCKOM Y3rojy
BHCOKOMJICUHHX KpaBa. MacTHTHCH NpeICTabajy jeliHO 0/l HajBayKHH]UX 000Iberba BUCOKO MIICTHHX
Kpaea ca 3HauajHHM €KOHOMCKHM aclekToM. YkymaH Opoj comarckux hennja y Mieky mpesicTaBiba
Hajuemhu mokaszatesb HHpIaMaTOpHOT ojAroBOpa Miedne sknesfae. Hapymiena ¢ynkunonanna
AKTHBHOCT MICUHE JKIE3/IC Kao MOCIeanlla HH(pIaMaTopHOr mpoleca JOBOAH JI0 CMambeHe
NpoOH3BOAHKC MJIEKA, MPOMEHE HETOBOT XeMHjC[(Ol" cacTapa, Kao MW pasJIHYdTHX TIpoOMEHa ¥
MeTaboNMIKoj afanTaunju xKuBoTHe. M3 Tor painora uu/b oBor paja je OMO Ja ce HCIHTA YTHIIA]
HH[;JJI&M&TO[)HOI‘ OJTroBopa MJCYHEC KIC3/AC Ha M[apaMeTpe MeTabonHuKor l'lpO(l]H.‘Ia KO
BHCOKOMIJIEYHHX KpaBa. ¥ orneq je ykipydeHo 60 kpasa Xonurraj-Ppusnjcke pace, jeHaKe TENECHE
KOH/MIMje 1 McTe (ase makTaimje. Kox cBuX kpapa y orjieny oapeljer je 0poj comaTckux henuja y
MIIEKY Kao u MeTabomuqku npodun y Kpeu. HakoH gobujeHnx pesynrtara, MOay ¢y CTATHCTHYKH
obpahenn u Hcnurana je xopenanuja msmehy Opoja comarckux henuja y miexy H mapamerapa
merabommukor npoduna. Yrephena je 3mauajua mosuTuBHa Kopenauuja usmely Opoja comarckux
henmja y MieKky M KOHIIGHTpalHje YKYITHHX [IPOTeHHa, o0y uHa, ykynsor ounupyouna, ACT, I'TT,
ypee, BXb, JIIX u HE®DA y kpBHOM cepymy, AOK j¢ HeraTHBHA Kopenmanuja zabenexkena ca
aJ"IGYMHHHMa H TPHIITHIEPHIHMA. Ha OCHOBY OBOI'a MOMKE CC 3aKJBYYHTH Ja HHq]J'IaMaTOpHH oAroBop

MIICHHE JKJIE3/Ic UMA 3HAYajaH YTHIIA] HA napaMeTpe MeTabomMuKor poduad BACOKOMIICHHHX KPABA.

Kibyune peum: kpapa, MIedHa 51e3aa, HH)IaMaToOpHH OTTOROP, METAaGOIMYKH MTPOQHI
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INFLUENCE OF INFLAMMATORY RESPONSE OF THE MAMMARY GLAND ON THE
PARAMETERS OF THE METABOLIC PROFILE IN DAIRY COWS
Jovan Stanojevi¢!", Miodrag Radinovié¢®, Marko Cincovié®, Zorana Kovagevié?, Mihajlo Erdeljan’,
Tijana Kukuric®
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Apstract

Preserved function of the mammary gland is imperative in modern farm breeding of high-milk cows.
Mastitis represents one of the most important diseases of high milk cows with a significant economic
aspect. The total number of somatic cells in milk is the most common indicator of the inflammatory
response of the mammary gland. Impaired functional activity of the mammary gland as a consequence
of the inflammatory process leads to reduced milk production, changes in its chemical composition,
as well as various changes in the animal's metabolic adaptation. For this reason, the aim of this work
was to examine the influence of the inflammatory response of the mammary gland on the parameters
of the metabolic profile in high-milk cows. 60 cows of the Holstein-Friesian breed, of the same body
condition and the same stage of lactation, were included in the experiment. The somatic cells count
in the milk as well as the metabolic profile in the blood were determined in all the cows in the
experiment. After the obtained results, the data were statistically processed and the correlation
between the number of somatic cells in the milk and the parameters of the metabolic profile was
examined. A significant positive correlation was found between the number of somatic cells in milk
and the concentration of total proteins, globulin, total bilirubin, AST, GGT, urea, BHB, LDH and
NEFA in the blood serum, while a negative correlation was recorded with albumins and triglycerides.
Based on this, it can be concluded that the inflammatory response of the mammary gland has a
significant influence on the parameters of the metabolic profile of dairy cows.

Key words: cow, mammary gland, inflammatory response, metabolic profile
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Metan pripada grupi gasova koji stvaraju efekat staklene baste. Ukoliko se, antropogenim uticajem,
metan proizvodi u vecoj koli¢ini nego §to moze da se ukloni iz atmosfore, postaje znacajan zagadivac
zivotne sredine. U ukupnoj antropogenoj emisiji gasova koji stvaraju efekat staklene baste, stocarska
proizvodnja uestvuje sa 14,5% sa najveéim doprinosom u emisiji metana (44%). Uzgoj goveda, u
odnosu na ostale sektore stocarske proizvodnje, najviSe doprinosi efektu staklene baste, pri ¢emu
visokomlecne krave imaju vodecu ulogu, posto je produkcija metana vezana za aktivnost buraga.
Visokomleéne krave proizvode metan pretezno (80%) entericnom ferementacijom. Smanjenje
emisije metana putem enteri¢ne fermentacije je znacajan izazov za nauénu zajednicu i moguce ga je
ostvariti preusmeravanjem metabolickih puteva koji vode ka proizvadnji metana ka onima koji vode
ka porastu proizvodnje mleka. Jedan od nac¢ina da se to uradi je dodavanjem suplemenata u hranu
krava koji redukuju zastupljenost metanogenih bakterija u buragu. Mi smo ispitivali uticaj dodavanja
braon morskih algi, tanina 1 ckstrakta belog luka na emisiju metana entericnom fermentacijom.
Emisiju entericnog metana smo merili koriSéenjem laserskog metan detektora (LMD Mini-Green;
Tokyo Gas Engineering Solutions, Tokyo, Japan). Dodatno smo ispitivali i parametre proizvodnje.
Izvrsili smo inicijalna merenja pre dodavanja suplemenata, a zatim 15. i. 30. dana nakon uvodenja
odredenog suplementa u ishranu krava. U slucaju sva tri suplementa uoceno je znacajno smanjenje
emisije metana u ispitivanim periodima. Analizom svih rezultata utvrdeno je da ova tri suplementa,

pored smanjenja emisije metana, dovode do povecanja proizvodnje mleka ali 1 promene sastava, 5to
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ukazuje na ¢injenicu da je ovim dodacima moguce ostvariti ekoloski prihvatljivu proizvodnju koja
moze biti profitabilna pri ¢emu nece ugroziti zdravlje i dobrobit samih Zivotinja.

Kljuéne re¢i: krave, metan, suplementi.
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(Ugovor broj 451-03-66:2024-03/200143)." i Fonda za nauku Republike Srbije, broj projekta
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cow’s metabolism-MitiMetCattle”.
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Methane is greenhouse gas. If, due to anthropogenic influences, methane production is higher than
its removal from the atmosphere, it may become a significant environmental pollutant. Livestock
farming accounts for 14.5% of total anthropogenic emissions of greenhouse gases, with the largest
contribution being made from methane emissions (44%). Cattle farming contributes the most to the
greenhouse effect compared to other livestock sectors, with dairy cows playing a leading role as
methane production is linked to rumen activity. Dairy cows produce methane mainly (80%) through
enteric fermentation. Reducing methane emissions through enteric fermentation is a significant
challenge for the scientific community and can be achieved by redirecting metabolic pathways that
lead to methane production to those that lead to increased milk production. One way to do this is by
adding supplements to cows' ratio that reduce the presence of methanogenic bacteria in the rumen.
We investigated the effect of the addition of brown seaweed, tannins, and garlic extract on methane
emissions by enteric fermentation. Enteric methane emission was measured using a laser methane
detector (LMD Mini-Green; Tokyo Gas Engineering Solutions, Tokyo, Japan). Additionally, we
examined the production parameters. Initial measurements of methane were taken before adding
supplements and then on days 15 and 30 after the introduction of a certain supplement into the cows'
diet. In the case of all three supplements, a significant reduction in methane emissions was observed
in the examined periods. By analyzing all the results, it was determined that these three supplements,
in addition to reducing methane emissions, lead to an increase in milk production but also, they

change milk composition, which indicates that with these supplements it is possible to achieve
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environmentally friendly production that can be profitable, while not endangering the health and well-
being of the animals.

Key words: cows, methane, supplements.
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Kratak sadrzaj

Bioloski aktivne supstance kao $to su tiroidni hormoni, tiroksin (Ta) i trijodtironin (T3), su prisutni u
mleku krava. Medutim, njihov uticaj na zdravlje potro3aca nije istraZen. Cilj ove studije bio je da se
utvrdi koncentracija tiroidnih hormona u sirovom i komercijalnom mleku krava i da se proceni
potencijalni rizik za potrodage. Cetrnaest krava hol3tajn rase (5 do 7 dana posle porodaja) je odabrano
iz komercijalnog stada mlec¢nih krava. Uzorci mleka od svake krave uzeti su 10, 30, 60, 90, 150, 180,
210, 250 1 280 dana laktacije. Tokom istih dana kada je uzorkovano mleko od krava, uzorkovano je
14 uzoraka mleka iz laktofriza. Isti broj uzoraka komercijalnog kravljeg mleka sa 1,5% 13,2% mle¢ne
masti, kupljeno je u lokalnoj prodavnici (Srbija). Odredivanje koncentracija fT4 i T3 radeno je
pomocu ELISA komercijalnog kita za navedene hormone proizvodaca Tosoh Corporation (Japan).
Proseé¢na koncentracija T4 sirovog mleka bila je znaéajno visa nego u komercijalnom mleku sa 1,5%
1 sa 3,2% masti, 1 znacajno niza nego u mleku iz laktofriza. Prose¢na koncentracija fT3 u sirovom
mleku bila je znacajno visa nego u komercijalnom mleku sa 1,5% masti i znacajno niza nego u
komercijalnom mleku sa 3.2% masti. Tokom laktacije, koncentracije tiroidnih hormona u sirovom
mleku su se menjale u skladu sa metaboli¢kim statusom krava. Medutim, u literaturi nema podataka
koji se odnose na sadrzaj fT4 i fT3 u komercijalnom kravljem mleku i nivoe koji bi mogli predstavljati
rizik po zdravlje ljudi, tako da su potrebna dalja istrazavanja u ovoj oblasti.

Zahvalnica
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SUMMARY

Biologically active substances such hormones are present in cow’s milk. Thyroid hormones,
thyroxine (Ts) and triiodothyronine (T3), are present in cow's milk. However, their role in health of
consumers is not investigated. The aim of the study was to determine the concentration of thyroid
hormones in cow's raw and commercial milk and to consider them as potential risk for consumers.
For the study, fourteen Holstein cows (5 to 7 days postpartum) were chosen from the commercial
dairy herd. Milk samples from each animal in the study were taken at 10, 30, 60, 90, 150, 180, 210,
250 and 280 days in lactation. Fourteen milk samples were collected per bulk-tank milk during each
sampling period. Commercial cow's milk with 1.5% and 3.2% milk fat, respectively, was purchased
from a local grocery store (Serbia) and fourteen samples were examined. Determination of T4 and
T3 concentrations was carried by ELISA commercial kit for fT4 and fT3 manufactured by Tosoh
Corporation (Japan). Average raw milk fT4 concentration was significantly higher than in commercial
milk with 1.5% and with 3.2% of fat, respectively, and significantly lower than in bulk-tank milk.
The average fT; concentration in raw milk was significantly higher than in commercial milk with
1.5% of fat and significantly lower than in commercial milk with 3.2% of fat. During lactation, raw
milk thyroid hormones concentrations changed in accordance with metabolic status of cows.
However, there are no data in the literature related to fT4 and T3 in commercial cow's milk and the
levels that could be pose a risk to human health, so this topic needs further investigation.

Key words: cows, thyroid hormones, consumer health
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Kparak cagpsxaj: Benuku 6poj uadekTHBHAX OONECTH NMpelicTaBlba NPeThY 3a 3pasibe H 100pobuT
Komsa rmoroToBy #apebamau. OnHa ce palajy 6e3 HMyHHTETa, TE je nocedHO BakHO Ja kapede rmocuca
KOJIOCTPYM KOjU CaipskH 3alITHTHA AaHTHTENa, a MpeKo Kojux kapede 1obHja macHBHH UMYHHTET.
MakcumyM pecopiiliHje aHTHTena je 5 10 6 catH HakoH */pel/berha a npecraHak pecoprumje je
HaxoH 24 cata. O0osbema cy OpojHa: HeoHaTATHA cerca, MH(EKTHRHA aujapeja, 00TyIH3aM, TeTaHyC,
MHEYMOHH]j€ 1 MEHHHTHTHCH. Bpoj MoTenMjaJHuX y3pOUHHKA je BeOMa BEIHKH IITO 3HATHO OTexkaBa
JIMJarHOCTHKY M Teparujy oBux oboskersa. ETHOIO0IKH Y 0031 101a3e OakTepHje, BUPYCH, IbHBHILE
1 napasuTH. AHTHMHKpOOHA Teparnuja je CBakako Kiby4Ha, Mopel aHTHOMOTHKA, YKOIHKO Ce Pajin o
riuBruaMM  obosberiMa noTpedHa je npumeHa KomOuHaiuje aHTHOMOTHKA M aHTHMHKOTHKA
OJIHOCHO yroTpeda aHTHIIapasHTHKA KO/ MapasuTckux oboskema. 3001 creliMpuYHOCTH NanyjeHTa
BPJIO YECTO CYTIOPTHBHA Tepanuja Moske 6HTH o/uTyuyjyha 0Ko Kpajier HeXo/1a, Npe cBera ajekaTHa
HYTpHLIMja xapedeTa. Y OBaKBHM cTamHMa KIpede YecTo HHje y CTamby Ja cHca YOIIuTe HiIH TO
paau Hemoso/bHO. IToTrmopHa Tepanuja MoKe YK/BYYHMBATH MOTIYHY TMapeHTEpanHy HYTpPHIIH]Y,
HAJIOKHAZy TEYHOCTH, OJpP’KaBaEheé BEHTUIIAIMOHO MNeppy3MOHOr MHJEKCa, PECTPUKLH]Y Hep oc
MCXpaHe WIM MeXaHWyky BeHTHianujy. IMlocnemmnx rommna cmo ceeigoin cee Befier passoja
pesHcTeHIMje Ha noctojehe anTHMHKpOOHE JekoBe MTO Aaske oTexapa npobnematuky. HInpok
CITEKTap y3pOuHHKa, 3aXxBafieHOCT Pa3sIMUHTHX OpraHa H OPraHCKHX CHCTeMa, Kao M Op3a nporpecuja
OonectH Kon mnajge xapedaTH, MpeicTaB/bajy BeTMKH H3a30B. [IpaBOBpeMEHO MNpeno3HaBaAmbE
CHMITOMA M aJeKBATHO M arpecHBHO Jieueke Cy KJbYUHH, Kako OH ce CMamho MOpPOMIMTET,
MOpPTAIUTET #Apebaan U TPOUIKOBH Jiedemha, Te oMoryhnna 6oba nporuosa 6onecTH.

Kmbyune peun; skapeban, uHdCKIMja, MMyHUTE
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Summary: A large number of infectious diseases pose a threat to the health and well-being of the
horses especially foals. They are born without immunity, so it is especially important for the foal to
suck colostrum, which contains protective antibodies, through which the foal gains passive immunity.
The maximum resorption of antibodies is 5 to 6 hours after foaling and the resorption stops after 24
hours. There are many diseases: neonatal sepsis, infectious diarrhea, botulism, tetanus, pneumonia
and meningitis. The number of potential causative agents is very large, which significantly
complicates the diagnosis and treatment of these diseases. Etiologically, bacteria, viruses, fungi and
parasites are considered. Antimicrobial therapy is certainly key, in addition to antibiotics, if it is a
fungal disease, the application of a combination of antibiotics and antimycotics is necessary, that is,
the use of antiparasitics in the case of parasitic diseases. Due to the specificity of the patient, very
often supportive therapy can be decisive regarding the final outcome, above all adequate nutrition of
the foal. In these conditions, the foal is often unable to suckle at all or does so insufficiently.
Supportive therapy may include total parenteral nutrition, fluid replacement, maintenance of
ventilatery perfusion index, restriction of per os nutrition, or mechanical ventilation.

In recent years, we have witnessed the increasing development of resistance to existing antimicrobial
drugs, which further complicates the problem. A wide range of causative agents, the involvement of
various organs and organ systems, as well as the rapid progression of the disease in young foals,
represent a great challenge. Timely recognition of symptoms and adequate and aggressive treatment
are key, in order to reduce morbidity, foal mortality and treatment costs, and enable a better prognosis
of the discase.

Key words; foals, infection, immunity
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Kparak caapxaj: Abopryc, nmm nobauaj, 1e(UHHIIE ce Kao NPeKnj] rpaBHIuTeTa, y3 n3balupatme
nIoja ¥ npunafajyhux opojHmIIa, npe Hero IITO je IO/ cocobaH J1a MPeKHRN BaH yTepyca koOue.
[Tnon je Hajuemhe MPTaB MM YTHHABA HEMOCPEAHO HAKOH nodadaja. Y OJHOCY HA CTaHjyM
rpaBIINTETa, JETHMO HX Ha paHe M kacHe abopTyce, a Ha OCHOBY €THOJIOTHje HA MH(EKTHBHE U
HenH(peKTHBHE. Y mpakcH, BUIE Naxmke ce noceehyje nH(pEKTHBHUM y3poumMa, ¢ 003MpoM Ha
MoryhHOCT TpaHcMHCcH]e y3pouHHKa M noTpedy 3a JedemeM KoOune. Ca apyre cTpaHe, jeJHAKO je
notpedHo pasMoTpuTH Moryhe y3poxe HemH(eKTHBHHX abopTyca, TC YKOIHKO je H3BOBHBO
CMamHTH MIAHCY 33 HACTAHAK HEXKEBEHOT HCXOa. Y3pouu HeuH(peKTHBHHX mobauaja Mory OHTH
Opojun, a ykipydyjy nopemchaje pasBoja mocTesbHile, TOP3Hjy MyIHaHe BPILE, XOPMOHCKE
aucbanance, KOHMeHHTanHe AedekTe, MHTOKCHKauMje M OnmzaHaukn rpaBuanteT. MH(ekTHBHH
areHcH, Kao ITo cy OakTepHje, BHPYCH H IbHBHIIE J0BOJIE A0 owmTehemka mocTel/bHIE U CaMOT TLI0/A,
IWTO pe3yatyje nodauajem. HepeTko, nmobatuaj O1Ba jeTHHH KIMHMYKH CHMITTOM OITIITE MH(EKIH]E
opraansma. Hajuenrhe nzonosanu 6akrepujcku y3pounnun cy: Leptospira spp, Streptococeus equi.
subsp. zooepidemicus, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa n
Enterobacter spp. Mehy Bupycnma, koju mory y3pokosatn abopryce xon KoOula, u3aBajajy ce
komcku xepreceupyc (EHV), u to mpe ceera tun | (EHV-1), anu je u Tun 4 (EHV-4) cnopaanuno
H30JI0BAH, Ka0 U BHPYCHH apreputuc koma (EVA). [JbUBHYHO 3analbeme MualleHTe, Hajuemhe je
nocjeaula acleaeHTHe HH(EeKIHje, a Y3pouHHIH cy: Aspergillus spp., Mucor spp., Candida spp.,
Histoplasma ecapsulatum, Coccidoides spp. u Cryptococcus neoformans. WudextuBHH 1
HeMH(EKTUBHN a0OPTYCH MPEJICTABbajy 3HA4YajHe eKOHOMCKE TYOMTKe 3a 0ArajuBave Koma, Te 0Baj
paj UMa 3a UHIb Ja Kpo3 Mperjeq Moryhux y3poka, HCTaKkHe 3Hauaj MpaBOBpPeMEHe JIHjarHOCTHKE U
MPEeBEHTHBHHUX Mepa, Kako OM ce cMambHiIa MOTYhHOCT 32 FBHXOBHM HACTAHKOM.

Kiby4ne peun: abopryc, Onn3aHauky rpaBHARTET, HH(EKTHBHH abopTyc, nodaqaj
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4

Abstract: Abortion, or miscarriage, is defined as the termination of pregnancy, with the expulsion of
the fetus and associated membranes, before the fetus is able to survive outside the mare's uterus. The
fetus is usually dead or dies immediately after the abortion. In relation to the stage of pregnancy, we
can divide them into early and late abortions, and based on the etiology, into infectious and non-
infectious. In practice, more attention is paid to infectious causes, considering the possibility of
transmission of the causative agent and the need for treatment of a mare. On the other side, it is
equally necessary to consider the possible causes of non-infectious abortions and if practicable, to
reduce the chance of an unwanted outcome. The causes of non-infectious miscarriages can be
numerous, and include placental development disorders, umbilical cord torsion, hormonal
deficiencies, congenital defects, intoxications, and twin pregnancy. Infectious agents such as bacteria,
viruses and fungi lead to damage to the placenta and the fetus and resulting in miscarriage. Infectious
agents such as bacteria, viruses and fungi lead to damage to the placenta and the fetus, and resulting
in miscarriage. Often, miscarriage is the only clinical symptom of a general infection of the body.
The most frequently isolated bacterial causative agents are: Leplospira spp, Streptococcus equi.
subsp. zooepidemicus, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa and
Enterobacter spp. Among the viruses that can cause abortions in mares, equine herpesvirus (EHV)
stands out, primarily type 1 (EHV-1), but type 4 (EHV-4) is also sporadically isolated, as well as
equine viral arteritis (EVA). Fungal inflammation of the placenta is most often the result of an
ascending infection, and the causative agents are: Aspergillus spp., Mucor spp., Candida spp.,
Histoplasma capsulatum, Coccidoides spp. and Cryptococcus neoformans. Infectious and non-
infectious abortions represent significant economic losses for horse breeders, and this paper aims to,
through an overview of possible causes, emphasize the importance of timely diagnostics and
preventive measures, in order to reduce the possibility of their occurrence.

Key words: abortion, twin pregnancy, infectious abortion, abortion
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30. AMERICKA GNJILOCA U TUZLANSKOM KANTONU U PERIODU OD 2019 DO
2023 GODINE
Amela JAMAKOVICY
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Kratak sadrzaj

Americka gnjiloca (Kuga pcela) je jedna od najrasirenijih bakterijski oboljenja medonosnih péela u
svijetu. U Evropi, Americka gnjiloc¢a je prisutna dugi niz godina, te nanosi enormne ekonomske
gubitke. Uzroénik Americke gnjiloce je gram-pozitivna bakterija Paenibacillus larvae, $tapicastog
oblika, duzine 1,5-6 pm, Sirine 0,5-0,8 pm, rasporedenih pojedinac¢no ili u lancima. Karakteristi¢no
za P.larvae je stvaranje otpornih endospora koje unistavaju péele u stadiju larve, koja ubrzo
propada 1 postaje smeda, rastezljiva masa, neugodnog mirisa. Vremenom pcelinja zajednica slabi i
izumire.

U Bosni i Hercegovini (BiH) kontrola suzbijanja Ameri¢ke gnjilo¢e propisana je Zakonom o
veterinarstvu BiH, te podzakonskim aktima na entiteskim nivoima. Strategija je zasnovana na
otkrivanju i neSkodljivom uklanjanju uzro¢nika. Dijagnosticko ispitivanje prisustva P. larvae u BiH
zasniva se na bakterijskoj izolaciji i mikroskopskoj identifikaciji uzro¢nika bolesti.

Ispitivanje je obavljeno u periodu od 2019. do 2023. godine, kako bi se utvrdilo prisustvo P. larvae
u klinickim uzorcima péela na podrucju Tuzlanskog kantona. Uzorkovanje obavljeno od strane
doktora veterinarske medicine 1 inspektora. Istrazivanje sprovedeno u laboratoriji ..Javna ustanova
Veterinarski zavod Tuzlanskog kantona®, Tuzla na uzorcima: poklopljenog legla, péelama i meda.
Laboratorijsko ispitivanje uzoraka radeno akreditovanom metodom, bakterijska izolacija 1
mikroskopska identifikacija uzro¢nika a prema pravilima Svjetske organizacija za zdravlje zivotinja
(OIE).

Od ukupno 1884 testirana uzorka, u 632 (34 %) uzorka je mikroskopskom identifikacijom potvdeno
prisustvo P. larvae. Kod 131 (20 %) uzorka porijeklom od jedinki kod kojih klini¢kim pregledom
nisu uoceni simptomi bolesti, laboratorijskom analizom detektovan je P. larvae.

Rezultati ovog istrazivanja ukazuju da se programi kontrole suzbijanja Americke gnjiloce ne bi trebali
zasnivati na laboratorijskom testiranju samo klinicki simptomatskih zivotinja, te obavezu
laboratorijskog testiranja ko3$nica na kojima nisu vidljivi klini¢ki simptomi.

Kljuéne rijeéi: Americka gnjiloca, Paenibacillus larvae, laboratorijsko ispitivanje, Javna ustanova

Veterinarski zavod Tuzlanskog kantona.
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American foulbrood (bee plague) is one of the most widespread bacterial diseases of honey bees in
the world. In Europe, American foulbrood has been present for many years, causing enormous
economic losses. The causative agent of American foulbrood is the gram-positive bacterium
Paenibacillus larvae, rod-shaped, 1.5-6 um long, 0.5-0.8 pm wide, arranged individually or in chains.
Characteristic of P.larvae is the creation of resistant endospores that destroy bees in the larval stage,
which soon decays and becomes a brown, stretchy mass with an unpleasant smell. Over time, the bee
colony weakens and dies out.

In Bosnia and Herzegovina (BiH), control of the suppression of American foulbroodt is prescribed
by the Law on Veterinary Medicine of BiH, and by-laws at entity levels. The strategy is based on the
detection and harmless removal of the causative agent. Diagnostic examination of the presence of P.
larvae in BiH is based on bacterial isolation and microscopic identification of the causative agent of
the disease.

The examination was carried out in the period from 2019 to 2023, in order to determine the presence
of P. larvae in clinical samples of bees in the area of the Tuzla Canton. Sampling performed by a
doctor of veterinary medicine and an inspector. The research was carried out in the laboratory "Public
Institution Veterinary Institute of Tuzla Canton", Tuzla on samples of: brood comb, bees and honey.
Laboratory testing of samples using an accredited method, bacterial isolation and microscopic
identification of the causative agent according to the rules of the World Organization for Animal
Health (OIE).

Out of a total of 1,884 tested samples, the presence of P. larvac was confirmed by microscopic
identification in 632 (34%) samples. P. larvae were detected in 131 (20%) samples originating from
individuals in which clinical examination did not show symptoms of the disease.

The results of this research indicate that control programs for the suppression of American foulbrood
should not be based on laboratory testing of only clinically symptomatic animals, and the obligation
of laboratory testing of hives where no clinical symptoms are visible.

Key words: American foulbrood, Paenibacillus larvae, laboratory testing, Public institution
Veterinary Institute of Tuzla Canton.
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Kpartak caapxaj

AnannazMoza oBana je GaxTepujcko 060/bera KPBH Y3poKoBaHo BpeToM Anaplasma ovis. Ilpuvapau
OHOTIOLIKYM MPEHOCHTIAL OBe BpCTe je Kpnelb Rhipicephalus bursa. AnannaiMosa ce KapakTepuiie
Gnarom aHeMHjOM, TEMIEPaTypoM, KyTHLIOM H nmobauajuma. Teska knuHHvKa camuka je mMoryha Ha
no,upyanma raje He mocTtoju umynuter craga. ¥ PCR anammzama cmo menuramn 81 oBuy ca
noapy4je [ogpuma n Xepuemnmﬂe TpH YeMY CMO yCTAHOBHJIH IIPHCYTHOCT JIMjelIOBA TeHOMA OBE
anarazme y 38 (46,9%) coyuajera. Behn 6poj mosuTueHHX OBana je moTHuao u3 XepLeroBHHe.
Mzppuieno je cexkpeHuupawme M (JUIOTEHETCKa aHanuia reHa mspd, groEL u gltd, npu uemy je
yrephen Behu 6poj renorunoea spere Anaplasma ovis y bocuu n XeplieroBuHHU. [ eHOTHIIOBH H
reHeTCKH AMBEP3UTET HHje OHO MOBE3aH C TERUHOM KITHHIYKE CIIHKe 000JpeIHX OBalla, Teorpa)ckHmM
nopujeknoM, gomahuHOM M BekTopHMa. [lojaBa HOBHX TEHOTHIIOBA je BjepOBATHO YCIIOBIBEHA
MHKPOKITHMATCKUM YCIOBHMA CIOJBALIHE CPEAHHE M CHeuu(pUYHOM AHHAMHKOM IIPEHOCA OBE
aHannasMe uzmely BexTopa u foMahiHa Ha HCTHTHBAHOM HOAPYYjY.

Kisyune pujeqn: anarazmoza oBaua, unorenuja, bocHa n XepueroBusa.
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Abstract

Ovine anaplasmosis is a bacterial blood disease caused by the species Anaplasma ovis. The primary
biological vector of this species is the Rhipicephalus bursa tick. Anaplasmosis is characterized by
mild anemia, fever, jaundice and abortus. A more severe clinical picture is possible in areas where
there is no flock immunity. In PCR analyses, we examined 81 sheep from the Podrinje and
Herzegovina area, where we established the presence of parts of the genome of this anaplasma in 38
(46.9%) cases. The larger number of positive sheep was from Herzegovina region. Sequencing and
phylogenetic analysis of the msp4, groEL and glt4 genes was performed, whereby a high number of
genotypes of the Anaplasma ovis were determined. Genotypes and genetic diversity were not
associated with the severity of the clinical picture of the affected sheep, geographic origin, host and
vectors. The genesis of new genotypes is probably conditioned by the micro-environmental
conditions and the specific dynamics of transmission between the vectors and the hosts in the
investigated area.

Key words: anaplasmosis of sheep, phylogeny, Bosnia and Herzegovina
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32. BAKTERIJSKE INFEKCIJE KOD SARANA IZAZVANE AEROMONADAMA 1
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Infekcije pokretnim aeromonadama su uobicajene i povezane su s nekoliko vrsta i podvrsta,
ukljucujuéi Aeromonas hydrophila, Aeromonas caviae i Aeromonas sobria. Ove bakterije su
oportunisticki patogeni i izazivaju oboljenja u slatkovodnim (povremeno morskim) ribama Sirom
sveta. lako je infekcija pokretnim aeromonadama cesto sekundarna, njeno prisustvo u ribnjacima,
posebno ako je uzrokovano A. hydrophila, se ne sme zanemariti, jer, iako mozda nije primarni uzrok
oboljenja, moZe znacajno uticati na morbiditet i mortalitet riba. Takode, ¢injenica da su pripadnici
grupe pokretnih aeromonada prisutni Sirom sveta i utiCu na razlicite vrste riba u razli¢itim
slatkovodnim okruZzenjima ¢ini ovo oboljenje vaznim u akvakulturi i otvorenim vodama. Zbog pojave
brojnih virusnih oboljenja u akvakulturi i drugim sistemima uzgoja riba, sekundarne bakterijske
infekeije su postale ¢esce, §to je dovelo do poveéane upotrebe antimikrobnih lekova u prevenciji i
leenju riba od bakterijskih i virusnih infekcija. Ovo, pak, izaziva odredeni stepen rezistencije
bakterija kod riba na pojedina antimikrobna sredstva. Vazno je kontinuirano istrazivanje i pracenje
§irenja rezistentnih sojeva kako bi se razvile efikasne strategije upravljanja rezistencijom i o¢uvala
efikasnost antimikrobnih lekova u ribarstvu. Takode, edukacija ribara o odgovornom kori§cenju
antimikrobnih lekova moZe biti klju¢na u borbi protiv rezistencije 1 ocuvanju zdravlja riba i Zivotne
sredine.

Kljucne reci: Infekcije aeromonadama kod riba, slatkovodna aquakultura, sekundarne bakterijske
infekcije, kontrola, prevencija, antimikrobna terapeutska sredstva.
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Infections with motile acromonads are common and associated with several species and subspecies,
including Aeromonas hydrophila, Aeromonas caviae, and Aeromonas sobria. These bacteria are
opportunistic pathogens and cause diseases in freshwater (occasionally marine) fish worldwide.
Although infection with motile acromonads is often secondary, its presence in fishponds, especially
if caused by A. hydrophila, should not be neglected, as it may significantly affect the morbidity and
mortality of fish. Additionally, the fact that members of the motile aeromonad group are present
worldwide and affect various fish species in different freshwater environments makes this disease
important in aquaculture and open waters. Due to the occurrence of numerous viral diseases in
aquaculture and other fish farming systems, secondary bacterial infections have become more
common, leading to increased use of antimicrobial drugs in the prevention and treatment of fish
from bacterial and viral infections. This, in turn, induces a certain level of bacterial resistance to
some antimicrobial agents. Continuous research and monitoring of the spread of resistant strains are
important to develop effective strategies for managing resistance and preserving the effectiveness of
antimicrobial drugs in fisheries. Additionally, educating fish farmers about responsible
antimicrobial drug use can be crucial in combating resistance and preserving the health of fish and
the environment.

Keywords: Aeromonad infections in fish, freshwater aquaculture, secondary bacterial infections,
control, prevention, antimicrobial therapeutic agents.
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BREEDS OF BULLS )
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Kratak sadriaj
Cilj rada bio je ispitivanje i poredenje parametara brzine i pokretljivosti spermatozoida ¢etiri rase

bikova: crveni holstajn (RH), simental (SI), holstajn frizijsko (HF) i braon Svajcarsko govece (BS).
Ukljuceno je bilo 40 bikova, od svake rase po deset uzoraka duboko zamrznutog semena. Seme je
analizirano kompjuterski asistiranom analizom (CASA). Poredenjem izmedu rasa utvrdena je
znacajno niza ukupna i progresivana pokretljivost kod rase BS u poredenju sa rasama RH i HF.
Procenat brzih spermatozoida bio je znacajno nizi kod rase BS u poredenju sa rasama RH, SI i sa
rasom HF. Vrednosti VCL kod rase BS bile su znaCajno nize u poredenju sa RH, HF i SL
Signifikantno nize vrednosti VAP ustanovljene su kod rase BS u odnosu na RH 1 SI, dok je znacajno
visa vrednost VAP bila kod HF u poredenju sa BS. Takode, znacajno vise vrednosti VAP utvrdene
su kod rase HF u odnosu na RH. Znac¢ajno nize vrednosti DCL, ALH 1 HAC utvrdenje su kod rase
BS u poredenju sa svim ispitivanim rasama. Znacajno nize vrednosti DAP utvrdene su kod rase BS
u poredenju sa rasom HF. Vrednosti DSL i BCF bile su najnize kod rase SI ali bez statisti¢ke
znacajnosti u poredenju sa svim ispitivanim rasama. Poredenjem vrednosti ALH izmedu rasa RH i
HF utvrdene su znaCajno niZze vrednosti kod rase RH, znacajno vise vrednosti ALH utvrdene su kod
rasa RH, SIi HF u poredenju sa BS. Rasa ima znacajan uticaj kako na parametre pokretljivosti tako
i na parametre kinetike spermatozoida. U naSem radu rasa BS imala je znac¢ajno nize vrednosti svih
parametara u porednju sa ostalim ispitivanim rasama.

Kljuéne re¢i: CASA, bikovi, parametri brzine spermatozoida, rase, duboko zamrznuto seme

Summary
The aim of the study was to investigate and compare the kinetic and motility parameters of

spermtozoa from four bull breeds: Red Holstein (RH), Simmental (SI), Holstein Friesian (HF) and
Brown Swiss (BS). 40 bulls were included, ten samples of deep frozen semen from each breed. The
semen was analyzed using computer-assisted semen analysis (CASA). A comparison between the
breeds showed significantly lower total and progression motility in the BS breed compared to the RH
and HF breeds. The percentage of fast sperm was significantly lower in the BS breed compared to the
RH, SI and HF breeds. The VCL values in the BS breed were significantly lower compared to the
RH, HF and SI. Compared to RH and SI, significantly lower VAP values were found in the BS breed,
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while significantly higher VAP values were found in the HF breed compared to BS and HF breed
compared to RH. Significantly lower values for DCL, ALH and HAC were found in the BS breed
compared to all breeds studied. Significantly lower values for DAP were found in the BS breed
compared to the HF breed. The values for DSL and BCF were lowest in the SI breed, but without
statistical significance in all breeds studied. When comparing the ALH values between the RH and
HF breeds, significantly lower values were found in the RH breed and significantly higher ALH
values in the RH, SI and HF breeds compared to the BS. Breed has a significant influence on the
parameters of sperm motility and kinetics. In our work, the BS breed had significantly lower values
of all parameters compared to the HF, RH and SI breeds.

Keywords: CASA, bulls, kinetic parameters of spermatozoa, breeds, deep frozen semen
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*KopecnofeHTHu ayTop: [lparo H. Heauh, drago.nedic@gmail.com
KpaTak cagpaj
MnaH 3a BAHpeAHEe CUTYaumje UnKn naaH xuTHux mjepa (Contingency plan) je nnaH ocMULWbLEH 33 YNpag/barbe
PU3MKOM 33 CAy4aj nojaBe onacHe cuTyaumje ca KatacTpodanHum nocneguuama. NnaHose 3a BaHpegHe
CMTyaumje 4ecTo OCMMLWbaBajy BAAAE anM M NokandHe 3ajegHvue wnm npeayseha. MNoctoju net Kopaka
MMNAemMeHTaumje naaHa 3a BaHpeAHe cuTyaluje, a TO Cy OpraHW30Barbe TMMa 3a NJaHuparee, NpoujeHa
obuma npobnema, pa3Boj nnaHa, TeCTMpare MAaHa WM OApMKaBarbe NJAaHa amypHum. MnaHuparee y
BaHpPeAHMM CUTYaLMjama je 0 CYWUTUHCKOT 3Ha4aja 3a obesbefusarbe cnpemHoOCTH 32 Bp3 0ArOBOP Ha XMTHE
cnyyajese u3bujarba Bonect MUBOTUHA. OHO AONPUHOCK NOAWM3AMY CNPEMHOCTH U CBUjecTH o Bonectuma
n obesbefyje Apwasama anaT 3a HenocpedHy NPUMjeHY KOHTPONHWMX Mepa Ha CBMM HWBOMMA. CBjeTcKa
opraHu3saumja 3a 3apas/be MusoTUHa (WOAH) onucyje ceaku 3apasHy Bonecrt MuBoTHiba M Nocebad akueHar
Aaje Ha paHo OTKPWBaKLE W CnpedaBakbe Wupekba Bonectn. 3a KOHTpoAY 3apasHux BonecTn HenxoaHo je
npuje ceera AOHWJETH NAaH MAW NPOrpam 3a cay4aj u3bujarba ogpeheHnx 3apasHnx BoNecTr, a NPeBacxoaHo
ce mucnam Ha Bonectu Koje umajy Beoma m3pareHy TeHgeuujy Bpsor wupera u BUCOK MOpOMAWTET M
MopTanuTeT. OBO yKasyje Ha YMHeHuLy Aa Takee Bonectv Tpeba npeaBUAjETU-NNAHMPATH AW CUMYMPATH
nx. Tpeba ce bokycupaTin Ha cnegehe: Kako cnpujednTi aa bonect aofe y 3eM/by; Kako CNPUjEUnTH LWWpeHbe
bonectn ako ce nojasK, KaKo CBECTM WITETE Ha WTO Makby Mjepy v Kako bonect uckopujerutu, fla b ce noHuo
jenaH gobap nnaH XMTHUX Mjepa 3a 3apa3He bonecty Tpeba Npu Herosom NpuNpemarsy obyxeaTuTu cnepehe
6uTtHe enemeHTe: 3aKoHCKa moh (pacnonosueu Bawehw nponucu); duHaHcujcka moh  (Byyetcko
GUHAHCMParbe WU TPOLWKOBW Y XMTHMUM CNy4ajeBMma); NaHal KoMaHAe; HaLUMOHANHK M NOKaAHKW LeHTpW 33
cy3bujarse Bonectu; ekcnepTcke rpyne-Tumoen; pecypcu (ocobsbe, aunjarHocTuyke nabopartopumje, onpema 1
ypehaju); eyTaHasuje W HEWKOA/BMBO YHULUTaBatbe MWMBOTWMHE, O04rosapajyhn npupydHUUM  ca
WHCTPYKUMjama 33 ocobsbe; eBeHTyanHe XWTHe BaKkuWHauuje; npunpem/beHocT 3a bonect; cueHapuju y
cnyyajy enuaemuje; ogrosapajyhu Gpopmynapu v Tako fase, y 3aBUCHOCTM Ha Kojy ce Bonect ogHocK M
KOJIMKO je peanHa OnacHOCT Of HEeHOT NojaB/brBatba.
K/byuyHe pMjeun: nnaH XMTHMX Mmjepa, 3apasHe BonecTu, 300H03E, NNaH XMTHUX Mjepa.
Lecture by invitation
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RISK MANAGEMENT AND ADOPTION OF EMERGENCY MEASURE PLANS (CONTINGENCY PLAN) TO
PREVENT THE APPEARANCE AND SPREAD OF ESPECIALLY DANGEROUS INFECTIOUS DISEASES
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Abstract

A contingency plan is a plan designed for risk management in the event of a dangerous situation with
catastrophic consequences. Emergency plans are often designed by governments, but also by local
communities or businesses. There are five steps to implementing an emergency plan, which are: organizing
a planning team, projecting the scope of the problem, developing the plan, testing the plan, and keeping the
plan up to date. Contingency planning is essential to ensure readiness for rapid response to animal disease
outbreak emergencies. It contributes to raising awareness and public awareness of diseases and provides
countries with a tool for indirect implementation of control measures at all levels. The World Organization
for Animal Health (WOAH) describes each infectious animal disease and places special emphasis on early
detection and prevention of the spread of the disease. In order to control infectious diseases, it is necessary
first of all to come up with a plan or program for the case of outbreaks of certain infectious diseases, primarily
referring to diseases that have a very pronounced tendency for rapid spread and high morbidity and
mortality. This indicates the fact that such diseases should be predicted-planned or simulated. This should
be focused on: how to prevent the disease from entering the country; how to prevent the spread of the
disease if it appears, how to reduce the damage to the smallest possible extent and how to eradicate the
disease. In order to come up with a good plan of emergency measures for infectious diseases, the following
essential elements should be included in its preparation: legal power (available valid regulations); financial
power (budgetary funding and emergency costs); chain of command; national and local disease control
centers; expert groups-teams; resources (personnel, diagnostic laboratories, equipment and devices);
euthanasia and harmless destruction of corpses of animals; appropriate staff instruction manuals; possible
emergency vaccinations; preparedness for illness; epidemic scenarios; appropriate forms and so on,
depending on which disease it refers to and how real is the danger of its occurrence.

Key words: contingency plan, infectious diseases, zoonoses, emergency measures plan.
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35. DIGITALNA RJESENJA ZA VETERINARSKE ORGANIZACIJE: SOLUCIJE ZA
RASTUCA OCEKIVANJA KLIJENATA I OPTIMIZACIJU VREMENA, RESURSA,
ZNANJA 1 VJESTINA VETERINARA

Nihad Fejzi¢!'”, Igor Kraidnik?, Alan Baji¢’
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*Neoverse, Satajevo
*Nezavisni konsultant
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Kljucne rije¢i: digitalizacija, klinike, veterinarstvo

Ranija istrazivanja su pokazala da u Bosni i Hercegovini (BiH), tek 10.2% veterinarskih organizacija
ima svoju poslovnu web stranicu, dok je 54.9% prisutno na drudtvenim mrezama. Istovremeno, stopa
koriStenja interneta u BiH je rastuca, sa preko 70% stanovniStva koje redovno pristupa internetu, a
vise od 65% aktivno koristi drustvene mreZe. Ovi podaci i trendovi ukazuju na ogroman neiskoristeni
potencijal i hitnu potrebu za Sirom integracijom digitalnih tehnologija i umjetne inteligencije (A) u
temelje svakodnevnog poslovanja u svim oblastima veterinarstva. Implementacijom digitalnih
tehnologija, veterinarske organizacije mogu znac¢ajno pobolj3ati svoje poslovne performanse i bolje
pratiti zahtjeve i potrebe digitalno osvjeStenih klijenata i s tim u vezi rastu¢im ocekivanjima u boljim
veterinarskim uslugama za njihove ljubimce. Nove studije pokazuje da veterinarske prakse koje
efikasno koriste digitalnu prisutnost i napredne tehnologije ostvaruju znatno vece godisnje profite,
povecavaju investicije u u opremu i znanja i imaju znacajno bolje rejtinge kod korisnika.

Nasa inicijativa, u formi istrazivacko razvojnog projekta pod nazivom “Digitalna Veterinarska
Klinika”, je novi sistem koji integriSe poslovne, komunikacijske i veterinarsko medicinske postupke
i akivnost upotrebom naprednih softverskih rjeSenja i sofisticiranih Al algoritama. Ovaj sistem je
osmisljen da zna¢ajno unaprijedi rad tradicionalnih veterinarskih klinika, poti¢e korporativnu i
pojedina¢nu ekspertizu uposlenika, i pravi je bolje vidljivom i pristupacnijom. Istovremeno,
funkcionalno digitalizirani medicinski i poslovni podaci otvaraju vrata za personalizirani pristup
svakom klijentu, te automatizaciju upravljanja preventivnih planova i klinickih tretmana. Inovativna
digitalna rjeSenja ¢e omoguéiti vlasnicima ljubimaca da u realnom vremenu prate zdravstveno stanje
svojih ljubimaca, efikasno zakazuju posjete koje su fokusirane na prevenciju bolesti i dobrobit i lako
pristupaju medicinskim zapisima i preporukama baziranim na njima. Primarni cilj ovog sistema je
revolucionizirati na¢in povezivanja veterinarskih klinika i vlasnika kuénih ljubimaca, s krajnjim
ciljem pruzanja superiornije i efikasnije usluge.
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DIGITAL SOLUTIONS FOR VETERINARY ORGANIZATIONS: SOLUTIONS FOR
GROWING CLIENT EXPECTATIONS AND OPTIMIZATION OF TIME, RESOURCES,
KNOWLEDGE, AND SKILLS OF VETERINARIANS

Nihad Fejzi¢', Igor Kraisnik?, Alan Baji¢®

"University of Sarajevo — Center for Interdisciplinary Studies
“Neoverse, Sarajevo
*Independent Consultant

Keywords: digitalization, clinics, veterinary

Previous research has shown that in Bosnia and Herzegovina, only 10.2% of veterinary organizations
have their own business website, while 54.9% are present on social networks. At the same time, the
rate of internet usage in BiH is increasing, with over 70% of the population regularly accessing the
internet, and more than 65% actively using social networks. These data and trends indicate a huge
untapped potential and an urgent need for wider integration of digital technologies and artificial
intelligence into the foundations of daily business operations in all areas of veterinary practice. By
implementing digital technologies, veterinary organizations can significantly improve their business
performance and better meet the demands and needs of digitally aware clients and their growing
expectations for better veterinary services for their pets. New studies show that veterinary practices
that effectively use digital presence and advanced technologies achieve significantly higher annual
profits, increase investments in equipment and knowledge, and have significantly better user ratings.

Our initiative, in the form of a research and development project called "Digital Veterinary Clinic",
is a new system that integrates business, communication, and veterinary medical procedures and
activities using advanced software solutions and sophisticated Al algorithms. This system is designed
to significantly improve the operations of traditional veterinary clinics, encourages corporate and
individual expertise of employees, and makes it more visible and accessible. At the same time,
functionally digitized medical and business data open the door to a personalized approach for each
client, and the automation of management of preventive plans and clinical treatments. Innovative
digital solutions will enable pet owners to monitor the health status of their pets in real time,
effectively schedule visits focused on disease prevention and well-being, and easily access medical
records and recommendations based on them. The primary goal of this system is to revolutionize the
way veterinary organizations and pet owners connect, with the ultimate goal of providing a superior
and more efficient service,
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36. TIOMOR BETEPHHAPHMA: IAMETHA PJEIHEHKBA ¥ KOHTPOJIA 3APAZHHUX
BOJIECTH 2024.
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Kparaxk cagpuxaj

V IMHAMUYHOM OIICEry BETCPHHAPCKE MEHIHHE, PEJOBHO HH(OPMHCALE 0 3apasHumM DosecTiMa je
O/l BHTAJIHOT 3HAY4ja 34 NPYKALE ONTUMATHE yeiyre # eHKacHOr AOMPHHOCA HANOPHMA Y
KouTponu Gonectd. OBaj ancTpakT NoiBaauu notpeby 1a ce BETepHHAPH aHraxyjy y Tekyhum
nporpaMuMa eaykaumje 1 o0yke kako OM OCTalld y TOKY ca HajHOBMJUM HajOOJBHM rpakcama Ha
JUTHTATHOM To/bY. MHuIMjaTHBE 3a KOHTHHYHpAaHO obpaszoBame, yrbydyjyhu kondepenunje,
BeOuMHApe, PajHoOHUIE M OHJIAJH pecypee, HyAe MPOCTOp BeTepuHapuma jaa nobolsliajy cBoje
pasyMjcBamke MATONCHA, JMJArHOCTHYKHX METO/I4, OIlHja KOHTPOJIC M HPCBCHTHBHHX Mjepa.
Kopumheme pururanuux pecypca 3Hama omoryhasa BeTepuHApUMa IMPHCTYI PEJICBAHTHUM
nHdopManmjamMa y pasiiMuuTUM CCKTOPHMA 3/IPABIba JKUBOTHIGE, HA KOPHCT OHUM M3 BETCPHHAPCKE
aJIMHHHMCTpALIMjE Ma CBE [0 MPHBATHHUX BCTEPUHAPCKHX Hpakcu. Yak ¥ ca MHOTHM [OCTYHHHUM
JUTHTATHAM riaThopMama, TOKATHH BETCPUHAPH U 1a/be¢ HEI0BOJBHO KOPHCTE MOTYNHOCTH HCTHX.
[locroju xuTan nNO3MB 33 pa3Bo] KOPUCHHYKHX MOOHIHHX alIMKalMja Koje cy mnocedHo
nepconanuioBane 3a norpebe serepunapa. Ope annukanuje Ou Morie aa 06e3djene axypHpama y
peanHom BpemeHy o obpacumma zapa3nux 0oecTH, ONAKIIA)y pasmjeHy nojgataka u omoryhe
nH(GOPMHECAHO [JOHOIICHE OJUTYKA HAa OCHOBY CBeoDyxBaTHe anannse nojaaraka. [Ipenasak ca pyunor
yHOCA [0aTaka Ha ayTOMATH30BaHE CHCTEME 3a YIPaBJbambe MM0jJaluMa je Kbyd 3a e(UKacHy u
Oimaropemeny o0pany noparaxa. [lpuxpatame AMTHTATHHUX ajgara HE CaMoO A MOJIEPHHU3BY]C
MpUKYIUbabe nojgaraka, seh 1 ybpsasa ananusy nojmaraka v oakiasa naeHTHdUKALN]Y TPEH10Ba
1 00pasaua y HarpeaoBamy 3apaszie fonect. Y 3aKpYUKy, HHTETPALija AHMHTATHUX pecypea 3Hamba
M MHOBATHBHHUX TEXHOJIOIHjA j¢ UMIepaTus 3a yHanpeleme BerepuHapeke MeIHIHHE Y THTHTAITHOM
106y, Tlosezyjvhu cuary aurutanuux niaatopMu 0 MMITIEMEHTAIM]Y KOHTHHYHpAHE enyKaruje,
BETEPHHAPH MOTY NMOOOJBIIATH CBOJE 3HAILE Yy YIPAB/bAY 3apa3Hum OoJecTHMA H ONPHH]ETH
OTIILITEM 3IPaBJby M 10OPOOMTH JKHBOTHELA, IITO j¢ BPIIO BpHjeaHa yeayra. OBaj cakeTak npemiake
HCTPAKMBALE HEKHX OH JIAjH KOHLEHaTa u miat(GopMu 3a OnTHMH3ALN]Y BETCPHHAPCKHX YCIYTa U
modosbiIamke CTpaTeruja Ha130pa U KOHTPOIIE 3apa3Hux BonecTH.

Kibyune pujeun: J[ururanva TeXHONOrHja, OH-NHHE iatdopme, 3HALE, BCTCPUHAPH, 3apasHe
Gonecrn.
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EMPOWERING VETERINARIANS: SMART SOLUTIONS FOR CONTROLLING
INFECTIOUS DISEASES 2024

Violeta SANTRAC'"

' Dr. Sci. Violeta Santraé Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan",
Banja Luka, Bosnia and Herzegovina

"Corresponding author: Violeta Santraé, violeta santrac@virs-vb.com

Abstract

In dynamic landscape of veterinary medicine, staying updated on infectious diseases is vital for
providing optimal care and contributing effectively to disease control efforts. This abstract underscore
necessity for veterinarians to engage in ongoing education and training programs to remain up-to-
dated of the latest digital field best practices. Continuous education initiatives, including conferences,
webinars, workshops, and online resources, offer space for veterinarians to enhance their
understanding of emerging pathogens, diagnostic methods, control options, and preventive measures.
Utilizing digital knowledge resources enables veterinarians to access diverse and relevant information
across various animal health sectors, from governmental veterinary administration to private
veterinary practices. Even with many available digital platforms, there remains underutilization
among local veterinarians. There is an urgent call for the development of user-friendly mobile
applications specifically personalized to the needs of veterinarians. These applications could provide
real-time updates on infectious disease patterns, facilitate data sharing, and enable informed decision-
making based on comprehensive data analysis. Transitioning from manual data entry to automated
data management systems is crucial for efficient and timely data processing. Embracing digital tools
not only modernizes data collection but also accelerates data analysis and facilitates the identification
of trends and patterns in infectious disease progression. In conclusion, integration of digital
knowledge resources and innovative technologies is imperative for advancing veterinary medicine in
digital age. Linking power of digital platforms and implementation continuous education,
veterinarians can enhance their proficiency in infectious disease management and contribute to
overall health and well-being of animal populations that is highly priced service. This abstract
proposes the exploration of some online concepts and platforms to optimize veterinary services and
improve infectious disease surveillance and control strategies.

Key words: Digital technology, on line platforms, knowledge, veterinarians, infectious disease

[Npenapame no nozuey
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37. OPTAHH3AIIHJA HCITHTHBAA OCITOCOB/BEHOCTH 3A SALMONELLA
SPP. ¥ BOCHH U XEPUEI'OBUHH- U3A30BH U PUIHLIH

! Ilejana Kpuera ap ser., Japna ycranosa Berepunapckn unerutyT PenyGanke Cpneke .. JIp Baco Bytozan®, bama
Jlyxa, bocna w Xepuerosina
2 ap Bojan l'onuh criew, ap Bet., BHILN HayuHu capa HHK, JaBHa yeraHosa Berepunapeku naerntyT PenyGmike Cpricke
.4p Baco bytosan”, bama Jlyka, bocua i Xepuerosina
* Nparan Kuewxesuh crew. ap ser., JasHa yeranosa Berepunapekn uneturyt Peny6nunke Cprcke ,,JIp Baco Byrosan™,
bama Jlyka, bocna n Xepuerosuna

“Kopecnonenruu ayrop: Jejana Kpuera, dejana krneta@virs-vb.com

Kparak cagpaxaj

JaBua ycranosa Berepunapcku uncruryr Penybnuxe Cprcke Jp Baco byroszan™ bawa Jlyka
(BUPCBB) y npojexry je Uenike passojHe arenuuje og 2017, rogune. ['nasna cspxa oBor npojexra
je na nonpunece ynanpehemwy cucrema 6es0jennoctu xpane y bocuu u Xepuerosunu. BUPCBB
AKTUBHO Y4YECTBYje Y PpeallM3auuju jedHor Aujena oBor npojexra noi Hasusom ,Training on
improving implementation of national Salmonella control program - Laboratory part", ollHOCHO Y
yenocTap/bawy Mehynaboparopujeckor ynopeinHor ucnuTHBama 3a Salmonella spp. w3 (dase
npuMapHe npoussombe. OBO nojpasyMijeBa OpraHu3aiujy HCIHTHBAILA OCMOCOOBEHOCTH, Koje
nojpasymMujesa BpelHOBame rnepdOopMaHCH YYECHHKA [pEMa  YHANpHjell YCHOCTABILEHUM
KpuTepujyMHuMa npumjeHoM smehynadoparopujckux nopehemwa. [uw osor nmjena Ilpojexta je
jadambe KanauureTa BerepuHapckux Jladboparopuja y bocuu u Xepuerosunu. JIoKanHu napTHepH y
peanusanmju npojexra cy: Arennmja sa 6e3b6jennoct xpane bocne n Xepuerosune, Kanuenapuja 3a
seTepunapcTso boche n Xepleropuie, eHTHTETCKa MUHHCTAPCTBA [OJbONPHUBPELE, HHCTIEKTOPATH H
naboparopuje. Opranuszaliyja HCIUTHBABA OCNOCOO/BEHOCTH MPECTAB/bA BEIMKH H3a30B M HOCH
pusnke y cmuciy obesbjehema KananurTera 1 pecypea, Kako TEXHHYKHX TAKO H MEPCOHAIIHHX, TE
obes0jehema BanmunocTn pesyiarara. Ocodibe BUPCBE je kpo3 cesam rojuba mnpouuio BHLIE
eaykauuja, kako y Perrybmuun Yemkoj, Tako u y Peny®aunun Cprckoj (bocna n Xepuerosuna), a cse
y cwiagy ¢ npernopykama EBporicke komucuje, 3a nodosbluama y oBoj obsiactu. Y HCIHTHBALY
ocnocodibenoctu 3a Salmonella spp., koje o 2019. rogune opranusyje BUPCBB, na nusoy bocue
1 XeplLeropuie y4ecTByje et serepunapckux naboparopuja. Yueuihe je neobasesyjyhe, oquocHo
Ha 1ooposossnoj 6asn. BUPCBB opranusyje ncnurusaise ociocod/beHocTH npema cranaapiay BAS
EN [SO:/IEC 17043:2011 OujewsuBame ycarnamenocrd — OmuTd 3axTjeBH 3a MCIHTHBAE
ocrnocodibeHoCTH, 3a JeTekuujy W ceporunusauujy Salmonella spp. Ose naboparopuje seh nery
FOJIMHY 3apejioM YYecTBYjY Y OBOM MCIUTHBamY 0CNocoO/bEHOCTH W [0Ka3yjy mo0py
J1abopaTopHjCcKy MPaKey Kajla je y UTarby 0Ba BPCTa UCIIUTHBAA. Y IHbY jadarsa 1abopaToprjcKux
KanalmuTeTa y JIp;KaBHOM [porpamy koHtpoie Salmonella y daszu npuMapHe 1poH3BoLE, noTpedua
je cranna u cradMiHa MOAPIIKA OJl CTpaHe Jp:KaBe 3a OpraHu3alujy crpoBoljerma HCIHTHBAA
ocnoco0/beHoCTH, Te 00aBe3a y4ecTBOBaba y HCIIMTHBALY OCHOCODILEHOCTH CBUX JlabopaTopHja
KOJ& CY YK/bY4EHE ¥ MporpaM KoHTpoe Salmonella.

Kbyune pujeum: daza npumapie npoussomme, bocna wn Xepuerosuna, Salmonella spp.,
nadoparopuja, HCIMTUBALE OCTIOCOO/LEHOCTH.
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Lecture by invitation

ORGANIZATION OF PROFICIENCY TESTING FOR SALMONELLA SPP. IN BOSNIA
AND HERZEGOVINA - CHALLENGES AND RISKS

! Dejana Krneta Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan”, Banja
Luka, Bosnia and Herzegovina
?Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
* Dragan Knezevi¢ Specialist Dr. Vet, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina

‘Corresponding author: Dejana Krneta, dejana.krneta @virs-vb.com

Abstract

The Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka
(VIRSVB) has been in the project of the Czech Development Agency since 2017. The main purpose
of this project is to contribute to the improvement of the food safety system in Bosnia and
Herzegovina. VIRSVB actively participates in the implementation of one part of this project called
., Training on improving implementation of national Salmonella control program - Laboratory part”,
respectively in establishing an interlaboratory comparative test for Salmonella spp. from the primary
production phase. This implies the organization of proficiency testing, which involves evaluating the
performance of participants according to pre-established criteria using inter-laboratory comparisons.
The goal of this part of the Project is to strengthen the capacity of veterinary laboratories in Bosnia
and Herzegovina. Local partners in the implementation of the project are: Food Safety Agency of
Bosnia and Herzegovina, Veterinary Office of Bosnia and Herzegovina, Entity Ministries of
Agriculture, inspectorates and laboratories. The organization of proficiency testing represents a great
challenge and carries risks in terms of providing capacity and resources, both technical and personal,
and ensuring the validity of the results. Over the course of seven years, VIRSVB personnel have
undergone several trainings, both in the Czech Republic and in the Republic of Srpska (Bosnia and
Herzegovina), all in accordance with the recommendations of the European Commission, for
improvements in this area. Five veterinary laboratories are participating in the proficiency test for
Salmonella spp., which has been organized by VIRSVB since 2019, at the level of Bosnia and
Herzegovina. Participation is non-obligatory, respectively on a voluntary basis. VIRSVB organizes
proficiency testing according to standard BAS EN ISO/IEC 17043:2011 Conformity assessment -
General requirements for proficiency testing, for the detection and serotyping of Salmonella spp. For
the fifth year in a row, these laboratories have participated in this proficiency testing and demonstrate
good laboratory practice when it comes to this type of test. In order to strengthen laboratory capacities
in the state Salmonella control program in the primary production phase, constant and stable support
from the state is needed for the organization of proficiency testing, and the obligation to participate
in the proficiency testing of all laboratories that are included in the Salmonella control program.

Key words: primary production phase, Bosnia and Herzegovina, Salmonella spp.. laboratory,
proficiency testing.
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38. MALIMHCKO YYEIE U 3JPABCTBEHA 3AIITHTA JKHBOTHIbLA HA
DPAPMAMA -TIPUMJEP NPUMJEHE HEYPOHCKHX MPEKA 3A
NPEABHHAIBLE ITOJABE YITHHYRA ¥ AKBAKYJITYPH

Payosan babuh'”
'Panoran babuh, nunaomupany gerepunap, CarjetoBame "Aquarec”, bama Jlyka, buX
*aquarvet@gmail.com
AKBaKkynTypa, Kao HajOpse pactyhu CEKTOp NMpPOM3BOAE XpaHe Y CBHjETY, ce decTo cycpehe ca

BeMKAM H3asosuma, [Tojapa macosuux yrunyha, jesan o1 Hajsehnx n3aszoBa 3a OJIpKHBH pacT, ce
Biuha y rotoBo cBuM akBakyaTypHHM cucteMima. tbuxosa npeeeHumja ce 3acHHBA HA pazyMjeBarmy
CIIOKEHHUX MHTEpaKiHja JomahHHa, y3pOUHHKA U KHBOTHE CpefliHe — aKBAKYNITypa je 3aXTjeBHa ca
ACTIeKTa YNPaBJbakkd KOje CE HeCTO OCTama Ha coprBepeka pjemema 3a noMoh npu JI0HOLICHY
omnyka. IIpumjeHa MalIMHCKOT ydema y CcO(TBepUMa 3a YIpaBkawme (apmama onakiasa |
nojedTHbY]E V3roj, Te npyKa hapMepuMa KOHKYPEHTCKY TTPEIHOCT.

Ogaj paa pazMaTpa MOrYhHOCTH H IPUMjeHY MAalIMHCKOT Yuerha, OJHOCHO BjeliTauke HHTEIHTeHIIH]e
Yy 4KBAKyITYPH, K40 M HCTOB MOTCHUMjATHM YTHLA] HAa KOMIUICKCHY 37PABCTBCHY 3aIlITHTY
JKHBOTHIbA Y aKBaKyJATYPHUM cucTemMuma. KOHIENT je MCTpakeH Ha TPHMjepy MpHMjeHe Mojena
m3pahenor Ha 6a3zu LSTM (Long short-term memory) pekypeHTHE HEYPOHCKE MPEKE 3a ipeiBuharmbe
nojase yruayha Ha mactpMckum puborojunmmTuma. Ipeasuhana je nojara yrunyha v cmenchoj
CCIMHUIH Ha OCHOBY IOJATAKa M3 MPETXOAHe ABHje ceamuie. Moaen je onTHMH30BAH HAa OCHOBY
nopeljersa ca MojeJHOCTABILEHHM MPEAUKTHBHAM Moxenom (yruuyhe he ce mojaBut axo je y
OPeTXOAHO] ceamuun Owio yrunyhe) u macymuunnm kinacupukatopom (Hacymuuno oxapehuBame
nojase yrunyha y cieenehoj cenvunm), TokoM onTHMuU3alMje MOJiena, HmeroB cpeamsn @1 ckop je
noeehan ca 0,900 na 0,910, nako nuje npemaino @1 ckop jeMHOCTABHOT NPETHKTHBHOT MOJENA.
TTorpmmnHa Henoa Kpuse Mojena ce kperana of 0,66 1o 0,73 1 3HATHO je HAaZAMAaIWIA HACYMHYHH
knacuukarop. Pesynaratu nmokasyjy ma ce mMoaen 3acHoBad Ha LSTM pexypeHTHO] HEYPOHCKO]
MpEKH MOKE [10/laTHO OTITHMH30BATH, HAKO HEroBa e(UKACHOCT HE HajAMallyje jeIHOCTABHH]H
npenukTHBHE Moaen. Taxkohe je cyrepucano ga 61 Moaen Morao faa ce nobosbira ako 61 ce IPUKYTTHO
Behn Opoj ynasHux napamerapa.

Kibyune pujeydn: akBakyaTypa, MAIHHCKO yaeme, LSTM mozen, pekypeHTHA HEYPOHCKA MpeKa
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MACHINE LEARNING AND HEALTH MANAGEMENT IN FARM ANIMALS - CASE
STUDY OF NEURAL NETWORK BASED PREDICTIVE MODEL OF MORTALITIES IN
AQUACULTURE

Radovan Babi¢'*

'Radovan Babié, DVM, Savjetovanje "Aquarec”, Banja Luka, BH
*aquarvet@gmail.com

Aquaculture, as the fastest growing food producing sector in the world, faces grave challenges. Mass
mortalities, one of the most critical hurdles for sustainable growth may be seen in almost all
aquaculture farms. Their prevention is based on profound understanding of complex interplay
between the host, the causative agent and the growing environment — aquaculture is also management-
intensive business frequently relied on computerised decision support systems. Machine learning
algorithms within a farm manager software make farm management less demanding and less
expensive, providing its users with competitive edge.

This paper considers the possibilities and promising uses of machine learning algorithms in
aquaculture, as well as potential effect it might have on health management of aquatic animals. A
case study of a LSTM-type recurrent neural network based model used to predict mortalities in trout
farms is given. The prediction of mortalities in the next week is based on the records from the past
two weeks. The model is optimized by comparison to simple predictive model (the mortality will
occur if it occurred in the past week) and random classifier (occurrence of mortalities is randomly
assigned). During the optimization process, mean Fl score was increased from 0.900 to 0.910,
although the F1 score of the simple predictive model was not outperformed. The area under curve
was between 0.66 and 0.73 outperforming the random classifier by a large margin. The results show
that the neural network based model might be optimized, although its output does not reach the
performance of the simple predictive model. It is also suggested that the model might be improved if
larger number of features were used.

Key words: aquaculture, machine learning, LSTM model, recurrent neural network
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39. MNPOUEHA TPOIIKOBA TEPAIIMJE MACTHTUCA KPABA IPHMEHOM
PAPMAKOEKOHOMCKE AHAJIN3E

3opana KOBAUEBUR'", Muompar PATUHOBUR', Usan CTAHUUR', [parana TOMAHHWR',
Usan FAJIMR!, Jopan CTAHOJEBUR', Josan MUXAJJIOBU R

'np 3opana Korauerwh, sanpeann npodecop, Jlemaprvan 3a BeTepuHApCKy MeHIHHY,
[omonpuepeann dakynret, Yunusepauter y Horom Cany, Cpbuja
! n1p Muoapar Pamunoeuh, penosnu npodecop, lenaprMan 3a BETepHHAPCKY MEIHIHHY,
[Momonpuepeanu dakynrer, Yuusepaurer y Horom Cany, Cpbuja
'1p Uean Cranumh, penosuu npodecop, [JenapTMan 3a BETEPUHAPCKY MEIHINUHY,
[Momonpuepeann (Gakynrer, Yuusepaurer y Horom Cany, Cpbuja
'np et. men. [parana Tomaunh, gokropans, JlenapTMan 3a BeTepHHAPCKY MEAHIHHY,
[Momwonpuepennu (akynrer, YHusepsurter y Hosom Cany, Cpouja
!np ViBan Canuh, nouent, J/lenapTMaH 3a BeTepHHAPCKY MENMUIMHAY, [10Jb0npuBpeHy (aKynTer,
Yuueepsutet y Horom Cany, Cpbuja
"np Ber. men. Josan Cranojesuh, acuctenT, JlenapTmaHn 3a BETEPMHAPCKY MEHIIAHY,
[omonpuspeaun Gakynret, Yuusepsurtet y Horom Camy, Cpouja
*np Josan Muxajnosuh, Mihajlovié¢ Health Analytics (MiHA), Hosu Can, Cpouja
SeKcTepHHM HCTpaXkHBay, YHHBEP3HTETCKH MEANIMHCKH HenTap ['ponnnren, Xonanauja
4HCTpEl)KHBa‘] capaaunk, Meaunmtuckn daxynrer, Ynusepsuter y Hosom Caay, Cpbuja
* e-mail; zorana.kovacevic(@polj.edu.rs

CAKETAK

Dapmakoexkonomceka ananusa (QA) omoryhasa Mepeme TPOIIKOBA U HCX01a, OAHOCHO MOCICIULA
TEPANUJCKUX OJUIYKA, T¢ CE HA OCHOBY ILCHUX PE3ynTara y XyMaHo] smeauuuuu oapehyjy
HPHOPUTETHE MHTEPBCHIM]C CA LMIBEM MPYiKAba MAKCHMAIIHE KOPUCTH MOMYyNAlUjH ¥ OJHOCY HA
PACIIONOKHBE pecypee, aId /10 1aHac HHje NPUMEILEHA Y BeTepHHAPCKO] MenuiHi. A Moxke GUTH
KOpHCHA Y OLIEHM TPOIIKOBA Tepalijé MacTHTHCA KO/ KpaBa Kpo3 HEKOJIMKO K/BYYHHX Kopaka: |
WiaeHTHQHUKAIIH]a TPOIIKOBA (TPOIIKOBH JIGKOBA MJIM Teparuje, TPOIUIKOBH BETEPHHAPCKUX YCIyTa,
TPOIIKOBH M3ryDJLEHOI MIICKA HIIM CMaELCHOT PHHOCA MIICKA, TPOILIKOBH JIOJATHE HEr'e M TPETMAaHa),
3aTHM 2. KBaHTH(MKalMja TpouikoBa, Kao W 3. npoieHa cdukacHoctd Ttepanuje (npahemem
KJIMHMYKOT MCX0/1a ¢ HEONXO/IHO MPOLEHHTH eQUKACHOCT PasInYUTHX Tepanuja mactutuca). [lopen
HaseneHor tpeda yiern y o03up 4. npopavyyH YKYNHHX TPOLIKOBA (HEONXOIHO j& CYMHPATH CBE
HIeHTH(QHKOBAHE TPOLIKOBE Kako OHCMO HM3padyHaslH YKYIaH TPOIIAK Tepanuje MacTHTHca 1o
KpaBH), ka0 u 5. nopefjeme TpoliKoBa TepanMje ca KOpUCTHMA Koje oHa joHocH (koiuko he ce
cMambHTH TYOHMIH 300I MacTHTHCA YKOJIMKO ce npuMmenu oapehena repanuja, kao u kojuko he ce
nosehatn npoaykrusHocT crana). luwm oBor merpaxusama je OMO [1a ce NPOLEHE Pa3IHKE Y
TPONIKOBMMA M 3JIpaBCTBEHHM KODHCTHMA HOBE MHTpamaMaphe dapmareyrcke QopMmyliaiuje Ha
Gasu erapckux yiba (Phyto-Bomat) u Tpenyrhe Berepunapcke npakce jiedera MacTHTHCA KOJL KpaBa
y Cpbuju, a Koja koja yKJ/bydyje npuMeny anTHOHOTHKA, NpU YeMy cy Y 003Hp y3eTH TPOIIKOBH
Tepanuje, BeTePHHAPCKHX yciayra u ojbanusama mieka. IlpolemeHo je jga mpocedan TpoOIIaK
Tepanuje antudbuorunmma usnocu 80 espa, jok je 3a Phyto-Bomat usnocuo 76 espa. Hasenenu
TPOUIKOBH cy 00YyXBaTHJIH TPOIUKOBE Teparije, BeTepHHAPCKUX yelIyra u oj0alHBama MiIeKa, Koje
je mpezcraBibango OCHOBHY pasivKy u3mel)y oBe jBe BpcTe Tepanuja. Haume, NpHiIMKOM npumeHe
anTHOHOTHKA NoTPedHO je MOTOBATH NEPHO/| KaPEHLE, TOKOM KOjé C& MJIEKO MOPa 0ADaLMTH, 1T
Moske OMTH 3Hauaja Tpowak (46 espa), 10k npu npumend Phyto-Bomata usHocu camo 10 espa. @A
MOJKE Ja NpPY/KU Ba)aH YBHJL Yy €KOHOMCKE aclieKTe TPOLIKOBAa Tepalje MacTHTHCa KOJ Kpasa
NPUMEHOM Pa3IHYUTHX TEparnMujcKuX ormja, jonpuaocehn yaanpehewy podpodburn M 3apasiba
KpaBa, aJli M OJP/KHBOCTH (hapMH.
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Kibyuhe peun: apMakoeKOHOMCKA aHanM3a, MACTUTHE, Kpase, aHTHOHMoTHIM, Phyto-Bomat
Saxsanuuua: Pan je noapxkan on crpane ®onja 3a Hayky PenyOnuke CpOuje, [TPOMUC, Opoj

npojekta 6066966, Hudobomar m MuHucTapcTBa Hayke, TEXHOJOIIKOI pa3Boja M HHOBALHja,
Penrybnuke Cpbuje [Bpoj yrosopa 451-03-47/2023-01/ 200117].
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40. ZNACAJ OCENE I STALNE KONTROLE BIOSIGURNOSTI NA FARMAMA
GOVEDA I SVINJA

1. Bojkovski', J.Prodanov-Radulovi¢’, B.Durdevi¢’.S.Grubaé’, D. Kasagi¢'

'Dr Jovan Bojkovski, redovni profesor, Univerzitet u Beogradu, Fakultet veterinarske medicine,Katedra za bolesti
papkara, Beograd, Bulevar oslobodjenja 18. Beograd,Srbija

Dr Jasna Prodanov-Radulovic, visi nauéni Nauéni institut za veterinarstvo Novi Sad, Rumenicki put 20,Novi Sad.Srbija
Dr Biljana Purdevi¢ naucni saradnik, Naucni institut za veterinarstvo Novi Sad, Rumenicki put 20,Novi Sad,Srbija

Dr Simiga Grubaé, naucni saradnik Nauéni institut za veterinarstvo Novi Sad, Rumenicki put 20,Novi Sad,Srbija

Dr Dragan Kasagi¢, Veterinarski institut Dr Vaso Butuzan, Banja Luka, BiH

Sazetak

Biosigurnost ,doborbit, dobra proizvodacka praksa i analiza rizika u kriti¢nom kontrolim tackama su
veoma znacajni elementi za intenzivnu proizvodnju na farmama visoko mle¢nih krava i svinja.
Planska primena biosigurnosnih mera presudna je u zadtiti zdravlja goveda , svinja i uspeha same
proizvodnje. Preporuka je da se stalno izgraduje svest zaposlenih o stalnoj potrebi zastite prozvodnje
u celini, da postoji aktivan odnos prema postoje¢im opasnostima 1 da preduzete mere predstavljaju
klju¢ uspeha u osmisljavanju i pripremi palnova biosigurnosti za svaku konkretnu situaciju odnosno
farmu visko-mleénih krava i svinja,. Naime, opSte je poznato da previdi, propusti i greSke u
odrzavanju  potrebnog nivoa biosigurnosti obiéno dovode do nastanka oboljenja, pada obima
proizvodnje,ugini¢ai gubitka zarade. Zato se na zdravstvenu zaStitu goveda i svinja primenom
znacajno vise preventivnih mera , moZe ispunitii koncept u kome ¢e se realizovati rentabilna
proizvodnja na farmama goveda i svinja. Potrebno je da se istakne da je primena biosigurnosnih mera
na farmama goveda svinja danas najvaznija mera za sprecavanje potencijalnog uno8enje i Sirenja
patogenih uzro¢nika.. Stoga, mere biosigurnosti moraju biti dobro definisane, prakti¢ne, funkcionalne
i razumljive farmerima odnosno odgajivacima goveda i svinja.

Kljucne re¢i biosigurnost, zdravstvena zastita, profilakticke mere
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THE IMPORTANCE OF ASSESSMENT AND CONTINUOUS CONTROL OF
BIOSECURITY ON CATTLE AND PIG FARMS
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Dr Dragan Kasagi¢, Veterinarski institut Dr Vaso Butuzan, Banja Luka, BiH

Apstract

Biosecurity, welfare, good production practice and risk analysis in critical control points are very
important elements for intensive production on farms of high milk cows and pigs. The planned
application of biosecurity measures is crucial in protecting the health of cattle, pigs and the success
of the production itself. It is recommended that the employees' awareness of the constant need to
protect production as a whole is constantly raised, that there is an active attitude towards existing
dangers and that the measures taken are the key to success in designing and preparing biosecurity
plans for each specific situation, i.e. a farm of high-milk cows and pigs. Namely, it is generally known
that oversights, omissions and mistakes in maintaining the required level of biosecurity usually lead
to the occurrence of diseases, a drop in production volume, deaths and loss of earnings. Therefore,
by applying significantly more preventive measures to the health care of cattle and pigs, the concept
of profitable production on cattle and pig farms can be fulfilled. It should be emphasized that the
application of biosecurity measures on cattle and pig farms is today the most important measure to
prevent the potential introduction and spread of pathogenic agents. Therefore, biosecurity measures
must be well defined, practical, functional and understandable to farmers or cattle and pig breeders.

Key words biosecurity, health protection,profilactic measures,
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Srbija

Oveéarstvo u Srbiji ima dugu tradiciju. Ovee se uglavnom drZe na ekstenzivnim pasnjacima, koji nisu
pogodni za druge vidove poljoprivredne proizvodnje. Ovee osim prozivodnje mesa, mleka, vune,
pruZaju i druge inidirektene koristi. Opste je poznato iskorStavanje pasnjaka, druge zemjisne povriine
koje druge Zivotinje nisu u prilici da koriste. Travnjaci i oranice moraju zadovoljiti potrebe ovaca za
volimionznim hranivima (pasa, seno.slama) i koncentrovanim (jeCam,zob, kukuruz, i u kriticnom
periodu, do 10% sojine sa¢me ili tostirane soje)., Ako se drze ekstenzivno, prihvataju skoroman
nacin drzanja. Stajnjak je nezameljiv u odrzavanju obradivih povr§ina i livada.U takvom okruZenju
zdravlje ovaca moze da bude ugroZeno od strane parazitskih, bakterijski ili virusnih infekcija.
Takodje su prisutni i bolesti metabolizma, zatim neadkvatni zoohigijenski uslovi, odnosno nacin
drzanja.Parazitske infekeije su dominantne u ekstenzivnom uzgoju. Bolesti organa za disanje imaju
sezonski karakter. Bolesti organa za varenje mogu biti prisutni tokom cele godine i zavise od niza
etioloskih ¢inilaca. U Srbiji ovee su birane prema sistemu gajenja a ne prema proizvodnom prveu. U
centralnoj Srbiji zastupljene su pramenka (sjenicka, svrljiska) i razni melezi. Winterber i Ille de
France od plemenitih rasa. U Vojvodini su zastupleni melezi cigaje, winterberga. Takodje je
zastupljen winterberg i I Ille de France od plemenitih rasa.U Srbiji nije zastupljeno mleéno ovéarstvo.
Mlecnost ovaca se krece od 50 do 90 L. Ovi parameteri govore da se ovéarstvo zasniva na linijjama
za proizvodnju mesa. Danas je ovéarstvo nedovoljno konkuretno. Kao razlog tome navodi se direktna
prodaja zivih Zivotionja i mesa poznatim korisnicima.Medjutim, nedovoljno razvijene izvozne
aktivnosti, predstavljaju direktnu prepreku u plasmanu Zivih grla.

Kljuéne reéi ovca, bolesti, zdravlje, ekonomaski parameteri
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HERD HEALTH CONTROL AND ECONOMIC PARAMETERS OF SHEEP
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Keywords sheep, diseases, health, economic parameters

Sheep breeding is a long-standing tradition in Serbia. They are usually reared on large pastures where
other types of agriculture are not suitable. Besides meat, milk, and wool production, sheep also offer
other indirect benefits. They help in the utilization of pastures and land areas that other animals cannot
use. Grasslands and fields must meet the sheep's needs for bulk nutrients such as pasture, hay, straw,
and concentrated feed like barley, oats, corn, and sometimes soybean meal or toasted soybeans.
Manure from sheep is vital for maintaining arable land and meadows. However, due to parasitic,
bacterial, or viral infections, metabolic diseases, and inadequate zoohygiene conditions, sheep health
can be at risk. Parasitic infections are more common in extensive farming, while respiratory and
digestive organ diseases can occur depending on various factors. In Serbia, sheep are selected based
on the breeding system, with Pramenka (Sjenica, Svrljiska) and various hybrids being popular in
central Serbia, and Winterberg and Ille de France from noble breeds. In Vojvodina, crossbreeds of
Cigaja and Winterberg are prevalent. Dairy sheep farming is not common in Serbia, with milk yield
ranging from 50 to 90 L, indicating that sheep farming is more focused on meat production. However,
sheep farming faces challenges due to direct sales of live animals and meat to known users, and
insufficiently developed export activities. Serbia has a long tradition of sheep breeding. Sheep are
mostly kept on extensive pastures, which are not suitable for other types of agricultural production.
In addition to the production of meat, milk, and wool, sheep also provide other indirect benefits. The
use of pastures, and other land areas that other animals are not able to use, is widely known.
Grasslands and arable fields must meet the sheep's needs for bulk nutrients (pasture, hay, straw) and
concentrated (barley, oats, corn, and in the critical period, up to 10% soybean meal or toasted
soybeans). . Manure is indispensable in the maintenance of arable land and meadows. In such an
environment, the health of sheep can be threatened by parasitic, bacterial, or viral infections.
Metabolic diseases are also present, as well as inadequate zoohygiene conditions, i.e. the way they
are kept. Parasitic infections are dominant in extensive farming. Respiratory diseases have a seasonal
character. Diseases of the digestive organs can be present throughout the year and depend on several
etiological factors. In Serbia, sheep were selected according to the breeding system. Pramenka
(Sjenica, Svrljiska) and various hybrids are represented in central Serbia. Winterber and Ille de France
from noble breeds. In Vojvodina, crossbreeds of Cigaja and Winterberg are represented. Winterberg
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and Ille de France from noble breeds are also represented. Dairy sheep farming is not represented in
Serbia. The milk yield of sheep ranges from 50 to 90 L. These parameters indicate that sheep farming
is based on meat production lines. Today, sheep farming is insufficiently competitive. The reason for
this is the direct sale of live animals and meat to known users. However, insufficiently developed
export activities represent a direct obstacle in the placement of live cattle.
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Apstract

The first General Assembly of UEVH was held on the 1st July 1967 in Geneva.

During 1976, the Association changed its statutes in order to become eligible for membership of the
Federation of Veterinarians of Europe and adopted its current name.

UEVH represents veterinarians working in veterinary public health, having a key role in protecting
public and animal health and welfare.

UEVH has twenty one full member delegations representing veterinarians from European countries
with, in addition, the World Association of Veterinary Food Hygienists and Argentina attending as
observers.

While the majority of delegates are employed in the provision and enforcement of controls along
the food chain others come from a background of national and European policy development,
research, industry and academia.

We live in a rapidly changing world where many people and animals are living closely together and
can travel rapidly between countries and continents. Veterinarians, united in UEVH, are at the
centre of this world and guard and protect the well-being and welfare of humans and animals. This
is achieved by ensuring the safe production of food and feed, and preventing or containing diseases
and zoonosis, all in line with the principle of ** One Health”.

Key words: public health, food safety, one health, animal welfare.
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43. UPOTREBA TEHNOLOGIJE U BUDUCOJ PRIMJENI ZA SLUZBENE
KONTROLE: SINERGIJA SENZORA I Al

Jason Aldiss
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UEVH President, Leeds, United Kingdom

* Dr Jason Aldiss president@uevh.org

Sazetak

U ovoj prezentaciji, istrazujemo transformisuci uticaj modernih tehnologija u procesu inspekcije
mesa. Dijelimo u tri kljuéne oblasti gdje je tehnologija znacajna promjena:

Napredne inspekcije sa senzornom tehnologijom u inspekciji mesa: ovde ¢emo diskutovati o
integraciji nadzornog sistema, pametnih uredaja, i dronova u inspekciji / zdravlju zivotinja. Pogledati
¢emo stvarne primjere gdje ove tehnologije imaju unaprijedenu tacnost i efikasnost, osiguravajuci
bezbjednost i kvalitet hrane.

Analiza podataka usmjerena vjestackom inteligencijom: Tlustrovati ¢emo kako AT u¢i algoritme i
iskoriStava za pretvaranje velike koli¢ine podataka u same akcije. Ova sekcija ¢e pokriti modele
predvidanja i sprecavanje nastajanja ve¢ih problema.

Pametna analiza dokumenata: Obraditi ¢emo 1 digitalizaciju 1 automatizovanu analizu sluzbenih
dokumenata u papiru. Demonstrirati ¢emo kako Al moze usmjeriti rad sa dokumentacijom ,
smanjujuci [judsku gresku i ubrzavajuéi proces inspekcije.

Cilj rada je podertati kako sinergija senzorske tehnologije i Al nije samo inkrementirajuce
poboljSanje, ve¢ paradigma promjena u inspekeiji mesa, nudeé¢i nove mogucnosti za sigurnost,
efikasnost i pouzdanost.

Kljucne rije¢i: Pregled mesa, senzorska tehnologija, vjestacka inteligencija, analiza podataka
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THE USE OF TECH IN THE FUTURE DELIVERY OF OCs REVOLUTIONISING
OFFICIAL CONTROLS: THE SYNERGY OF SENSOR TECH AND Al

Jason Aldiss

Dr Jason Aldiss* Head of External Affairs - Association of Independent Meat Suppliers (AIMS) -
UEVH President, Leeds, United Kingdom

*Contact person: Dr Jason Aldiss president@uevh.org

Apstract
In this presentation, 1 will explore the transformative impact of modern technologies on meat
inspection processes. We'll delve into three key areas where technology is making significant strides:

Advanced Inspections with Sensor Technology: Here, I'll discuss the integration of camera systems,
smart inspection devices, and drones into meat inspection/animal health. We'll look at real-world
examples where these technologies have enhanced accuracy and efficiency, ensuring food safety and
quality.

Al-Driven Big Data Analysis: I'll illustrate how Al and machine lecarning algorithms are being
utilised to convert vast amounts of data into actionable insights. This section will cover predictive
modelling and process mining, showcasing how these tools aid in identifying potential issues before
they become major problems.

Smart Document Analysis: The presentation will also cover the digitisation and automated analysis
of official paper forms. I'll demonstrate how Al can streamline paperwork, reducing human error and
speeding up the inspection process.

The aim of this talk is to highlight how the synergy of sensor technology and Al is not just an
incremental improvement, but a paradigm shift in meat inspection, offering new possibilities for
safety, efficiency, and reliability.

Key words: meat inspection, sensor technology, arteficial inteligence, data analysis

44. SHAYAJ MOBUJIHUX KJIAHHUIIA 3A PA3BOJ OBYAPCTBA ¥ CPBHJH
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I'prosuh®, 3opan Criopuh®, Msana Bpankosuh Jlasuh’
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Kparak cagp:kaj: Kianuie cy uMBHau3anmjcka Tekosuua, na cy seh y panum uMBHIM3aLM]jaMa

(Erumar, I'puxa, Pum, MecomoTtammja) nocrojana mecta (YrJ1aBHOM TPrOBH) Ha KOjUMA Cy KIIaHE
HKHBOTHIBE M IJle ce 00aBJbao npersejl Meca (MPETexHHOo CBEIITeH ). EMITMpHiCcKH je YoBeK BpJIO

paHo gomrao 10 3aK/by4dka da ce xurnjeucxum [MOCTYNIHMA Kilakba KHBOTHHbA H oﬁpaﬂe TPyMoBa
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(Meca) MOBEK MOKE 3aIITHTHTH 0J1 OONECTH, 1a HEKH JCTIOBH TPYIa KHBOTHIGA HUCY jECTHBH, Kao
IITO HUCY JECTHBH HHU TIPOMEHCHH JAeloBH Tpymna. [IpBu nojamH y KOHTPOIM CTOYHMX ITHjalia,
KJTaHHI@A H Meca Y IPOMETY AaTHpajy jour pe Hoee epe (338, rognnHa m.u.c., Pum). 3nauajHe npomene
Y 0BOj 0DJIACTH OJIHOCE CE HAa ITPOIIHCE W3 CPejiiber Beka y EBponu, na v y cpe/iibeBeKOBHIM CPIICKHM
apxaeama ([lymanor 3akoHnk, 3akoH o pyaaunnMa). HapounTu Hanpeak y 3aKOHCKO] peryinaTHBH
W M3Tpalibi KIaHuIa Besyje ce 3a 19. ek v kome cy u y Cpbuju usrpahene npse knanuie. Te npse
klaHnue Oniie cy HaMemeHe, Mpe CBera, 3a kiawme mankapa (roBejia, CBHMA), y TOUETKY Ge3
O/IBOjEHHX JIMHM]a 3a TOBea U CBHE-E, 4 KACHHje ca NOoCeOHHM JIHHMjaMa 3a KJame OBe JBe BpCTe
JKMBOTHEbA. Ha nHWHMjM Kilama TOBeJa, BPEMEHCKH OJBOjeHO, 00aB/ballo Ceé M KIAke MAaTHX
npeskusapa (osre, kose). CrienujalnzoBaHe KIaHHIe 3a Kiame opara Ouie ¢y, Kao M JaHac, Ha
noapy4jy Cpduje petkoct. Crouaperso Cpduje, na 0Ty/1a H IPOU3BO/IHbA MECa, CY Y 030HIbHO] KPH3H,
HapouHTo 0O nmoveTka 2 1. Beka. M3 roaune y roMHy cMamyje ce 6poj ToBea U CBHEL, Mambe je H
JKHBHHE, & CTATHUpa WK Onaro pacte Opoj Manux npexkuBapa (mocebHo oBaua). Y3roj oBaia Besyje
ce 3a Opacko-nnanuncke npeene jyra Cpouje (pernon Lymannje u 3anagne CpOuje 1 pernoH jyxne
u ucroute Cpbuje). Ynotpebda 3anarckux (MoOHIHNX) 0bjekaTa 3a Knambe oBala (YTIaBHOM jaTHha/ii)
ca kananutetom o 10 g0 50 rpaa va car gonpuneno 6u namem nosehamy Opoja opaia y oBHM
noapy4juma. M360p mecta npumene MoOGHIHEX o0jekara 3a Kllame 0Balia Mopa Jia Oy/le 3aCHOBaH Ha
aHanusM cuposHHcke 6ase (6poj osana u MoryhnocT nosehama BUXOBOT Opoja, NOBPIIMHA MANIKHAKA
U THBaJa), 1 nmoceOHO aemorpad)ckuM mojauma.

Kibyune peun: jyr Cpduje; oBuapcTBo, CHPOBHHCKA 0a3a; Kambe jartbaiu.
3axsanunua: Paj je noapxan cpecTeumMa MuHHCTapCTBa HayKe, TEXHOMOIMIKOT Pa3Boja u
nHoBanija Penyonuke Cpouje (Yrosop 0poj 451-03-66:2024-03/200143).
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THE SIGNIFICANCE OF MOBILE SLAUGHTERHOUSES FOR THE DEVELOPMENT
OF SHEEP FARMING IN SERBIA

Milan Z. Balti¢", Jelena Janjié¢?, Milica Gli§i¢®, Marija Boskovi¢ Kabrol*, Nevena Grkovié®,

Zoran Spori¢®, Ivana Brankovié¢ Lazi¢’
! Dr. Milan Z. Baltié, Full Professor, Matica Srpska, Novi Sad, Serbia
2 Dr. Jelena Janji¢, Assistant Professor with a Ph.D., Faculty of Veterinary Medicine, University of Belgrade, Serbia
? Dr. Milica Glisi¢, Research Associate, Faculty of Veterinary Medicine, University of Belgrade, Serbia
# Dr. Marija Boskovié¢ Kabro, Department of Agronomy, Food, Natural Resources, Animals, and the Environment,
University of Padua, Ttaly, Faculty of Veterinary Medicine, University of Belgrade, Serbia
% Dr. Nevena Grkovié¢, Associate Professor, Faculty of Veterinary Medicine, University of Belgrade, Serbia
® Zoran Spori¢, DVM, Delta Agrar, Belgrade, Serbia
7 Dr. Ivana Brankovié Lazi¢, Senior Research Associate, Institute of Meat Hygiene and Technology, Belgrade, Serbia
* milanbaltici@gmail .com

Abstract: Slaughterhouses are a cultural heritage, existing in early civilizations (Egypt, Greece,
Rome, Mesopotamia), where animals were slaughtered and meat inspected, primarily by priests.
Early empirical observations led to the conclusion that hygienic slaughtering and meat processing
procedures could protect against disecases and that some parts of animal carcasses are inedible. The
first records of controlling livestock markets, slaughterhouses, and meat circulation date back to
before the Common Era (338 BC, Rome). Significant changes in this area relate to regulations from
the Middle Ages in Europe, including medieval Serbian states (DuSan's Code, Law on Mines).
Notable progress in legal regulations and slaughterhouse construction is associated with the 19th
century, when the first slaughterhouses were built, primarily for slaughtering cattle and pigs initially
without separate lines for each, but later with distinct lines for each. Sheep slaughterhouses, especially
specialized ones, have been rare in Serbia historically. Serbian livestock farming, hence meat
production, has faced serious crises, particularly since the beginning of the 21st century, with
decreasing numbers of cattle and pigs, fewer poultry, and stagnating or slightly increasing numbers
of small ruminants, especially sheep. Sheep farming is linked to the hilly-mountainous arcas of
southern Serbia (Sumadi ja and western Serbia, and the regions of southern and eastern Serbia). The
use of artisanal (mobile) facilities for slaughtering sheep (mainly lambs) with a capacity of 10 to 50
heads per hour could contribute to further increasing the number of sheep in these areas. The choice
of locations for the application of mobile sheep slaughter facilities must be based on an analysis of
the raw material base (number of sheep and the possibility of increasing their number, area of pastures
and meadows), and particularly demographic data.

Keywords: South Serbia; sheep farming, raw material base; lamb slaughtering.

Acknowledgment: This work was supported by the Ministry of Science, Technological
Development, and Innovation of the Republic of Serbia (Contract No. 451-03-66/2024-03/200143).
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Npeaasatbe Mo NO3UBY

45. NPOUJEHA MUKPOBHOJIOIUIKE YACTORE KO/l CYBJEKATA Y
MOCJTOBAKBY XPAHOM 3A IMEPHO/ 2017-2023.

BojaH MONWRY, Aparo HEAUR??, Munujana TONUR?, Busmana NERAHAL®

1 np BojaH Fonuh cnew. Ap BET., BULWM HAYHHU CapafHKK, JaBHa ycTaHoBa BeTepuHapcKK MHCTUTYT PenyBnunke Cpncke
Ap Baco Bytosan”, Barsa Jlyka, BocHa 1 XepueroeuHa
2 ap Aparo Heguh peaosHu npodecop, JagHa ycTaHoBa BeTepuHapcki MHCTUTYT PenyBauke Cprcke ,[p Baco
ByTo3an”, Barba flyka, BocHa u XepuerosuHa
3 ap Aparo Heauh peaoeHun npodecop, YHueepanTeT y Beorpagy, @akyaTer BeTepuHapcke meauuuHe, Georpag,
Penybnuka Cpbuja
*ma Muaujana foauh gunn. uH¥erep npexpambeHe TexHonoruje, JagHa ycraHoBa BeTepuHapcku MHCTUTYT
Penybnuke Cpncke ,[ip Baco byTo3zan”, batba Jlyka, bocHa u XepueroBuMHa
> np Burbana MNehauau quna. ukkersep npexpambBeHe TeXHONOMMje, Hay4HK capaaHWK, JaBHa ycTaHosa BeTepuHapckm
uHeTuTyT PenyBauke Cpncke |, [p Baco Bytozan”, Bawbsa flyka, BocHa v XepugroeuHa

“KopecnogentHu ayTop: Bojan Fonuh, bojan.golic@virs-vb.com

Kpatak cagpaj

Mukpobuonowka yuctoha NpeacTae/ba BEOMa BaXKHY KapuKy y MUKpobuonoruju naHua xpade. YobuyajeHo
je aa ce xurnjeHcke nposjepe y 0BjeKTUMa yeMmjepaBajy Ha NnosplUKMHE Koje cy Hajuelthe y KOHTaKTy € XpaHom.
¥ mukpobuonowkom npernegy Gpucesa npoujeHa XUIMjeHe MOBPWIKMHA CE YIMAaBHOM 33cCHMBAa Ha
ogpefuearby Bpoja KonoHwja w Enterobacteriacea. MNopepn 0BWMX, NOHEKag, Ce BPLIW WUCNWTMBaHkE W Ha
NPUCYCTBO APYrMX MWKpoopraHMsama nonyT natoreda Salmonella spp. w Listeria monocytogenes. LUunm
WucTpamueatba je npoujeHa mukpobuonowke yuctohe Kog cybjekara y nocnoeakby xpaHom. Mcnutueatse je
obae/beHo y nepuoay 2017-2023. roguHa v oByxeata 31.231 ysopak. Y3opuum notvdy o cyBjekata y
nocnosarby xpaHom, a obyxsatajy bpucese onpeme, ypehaja, npubopa, pagHux nospwmnHa, pagHe ogjehe m
PYKY PaAHWKa y NPOWU3BOAHM, Npepaayd v npomety y objekTuma U NPeBo3HUM CPpeAcTBMMa Koju donasze y
KOHTaKT ¢ XpaHom. NlabopaTopujcko MCNUTUBabE y30paKka bpucesa BplieHo je meTogama BAS EN 1SO 4833-
1 (6poj mukpoopraHwsama), BAS EN ISO 21528-2 (Enterobacteriaceae), BAS EN 1SO 11290-1 (Listeria
monocytogenes) u BAS EN I1SO 6579-1 (Salmonella). Oa ykynHor 6poja ucnutadmx y3opaka bpucesa, 94,75%
je Buno 3apososbasajyhe, a 5,25% je Buno Hesagososbasajyhe. MNocmaTtpaHo y o4HOCY Ha yKynaH 6poj
MCNUTaHWX y3opaka, 89,64% y3opaka je buno Hesaposomasajyhe 36or nosehaHor bpoja muKpoopraHusama,
a 18,92% 36or noeehador Bpoja Enterobacteriaceae. Natorenu Salmonella v Listeria monocytogenes H1cy
W30M0BaHW HKU Yy jeaHom y3opry 6puca. Y kateropuju , Tarempu, sgjenmue, npubop 3a jeno u marse nocyhe;
nocyhe v npubop Koju Aonase y KOHTaKT ca xpaHom” Buno je 6,51% Hezapososeasajyhux ysopaka, y
KaTeropuju ,MNoplynaHcke, cTakneHe, rnaTke meTanHe nospuvHe” 4,21% Hesapososbasajyhux y3opaka, y
KaTeropuju ,Pyke ocoba y aoampy ca xpaHom” 5,20% He3zapososbaBajyhux y3opaka, a y kateropuju ,Ocrane
noeplwuHe (apBeHe, nnactTuyHe, KameHe)” 6,16% Hezagosobaeajyhiux yaopaka. [lobujeHu pesyntaTti yrasyjy
A3 je ONWTK HUBO XUTKMjEHE Y NPOU3BOAHM M AMCTPUBYLM|M XpaHe 3aa0sosbasajyhu, nocebHo 360r oacycTea
natoreHa Salmonella w Listeria monocytogenes. MehWuTUM, NOCTOjM BUCOK PWM3MK 0f, KOHTaMWHaLMje
Enterobacteriaceae, Koje Cy MHAMKATOPKW XMIMjeHE NPOLEca NPOU3BOAHE.

Kmeyune pujeun: mukpoBuonowka uuctoha, nadau xpaHe, 6poj muKkpoopraHusama, eHTepobakTepuje,
Salmonella, Listeria monocytogenes.
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ASSESSMENT OF MICROBIOLOGICAL PURITY IN FOOD BUSINESS OPERATORS FOR THE PERIOD 2017-2023
Bojan GOLICY, Drago NEDIC2?, Milijana GOLIC?, Biljana PECANAC®
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"Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

Microbiological purity represents a very important link in the microbiology of the food chain. It is common
for hygiene checks in facilities to focus on surfaces that are most often in contact with food. In the
microbiological examination of swabs, the assessment of surface hygiene is mainly based on the
determination of the total colony count and Enterobacteriaceae. In addition to these, testing is sometimes
performed for the presence of other microorganisms such as pathogens Salmonella spp. and Listeria
monocytogenes. The goal of the research is the assessment of microbiological purity in the food business
operators. The survey was conducted in the period 2017-2023 and includes 31,231 samples. The samples
come from the food business operators, and include swabs of equipment, devices, accessories, work
surfaces, work clothes and the hands of workers in production, processing and traffic in facilities and means
of transport that come into contact with food. Laboratory testing of swab samples was performed using
methods BAS EN 1SO 4833-1 (total colony count), BAS EN ISO 21528-2 (Enterobacteriaceae), BAS EN 1SO
11290-1 (Listeria monocytogenes) and BAS EN ISO 6579-1 (Salmonella). Of the total number of swab samples
examined, 94.75% were satisfactory, and 5.25% were unsatisfactory. Observed in relation to the total
number of tested samples, 89.64% of the samples were unsatisfactory due to an increased total colony count,
and 18.92% due to an increased number of Enterobacteriaceae. Pathogens Salmonella and Listeria
monocytogenes were not isclated in any swab sample. In the category "Plates, bowls, cutlery and small
dishes; dishes and utensils that come into contact with food" were 6.51% of unsatisfactory samples, in the
category "Porcelain, glass, smooth metal surfaces" 4.21% of unsatisfactory samples, in the category "Hands
of persons in contact with food" 5.20 % of unsatisfactory samples, and in the category "Other surfaces
(wooden, plastic, stone)" 6.16% of unsatisfactory samples. The obtained results indicate that the general
level of hygiene in food production and distribution is satisfactory, especially due to the absence of pathogens
such as Salmonella and Listeria monocytogenes. However, there is a high risk of contamination with
Enterobacteriaceae, which are indicators of the hygiene of the production process.

Key words: microbiological purity, food chain, colony count, enterobacteria, Salmonella, Listeria
monocytogenes.
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46. YTULAJ MATEPHJAJIA 3A TIAKOBALILE HA PEAYKLHJY
MOJHIHKINIYHUX APOMATUYHUX YTJbOBOJOHHUKA Y TUMJ/BEHOJ
PUBH
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Kparak caapskaj: [To3HaTo je 1a ce KoHIEHTpan#je ofpeheHnX XeMHjCKHX KOHTaMHHAHAaTa MOTY
cMmamuTH Win nosBehard y 3aBHCHOCTH OJf Ha4MHA Npepage W npunpeme pude, Kao u BpCre
ambanaKHOr MaTepHjana M JykHHe ckiaagnmrera. CTyaumje o wmHTepakumju usmehy xpaHe u
ambanaxe cy perke, na OM 3Ha4a)] OBOI HCTPAKHBABLA DHO Y CMALCHY KOHTAMHHALIN]E THMIBCHE
pube xemujckuM 3arahupaunma v noeehamwy HuBOa Ge3denHocTH XpaHe. 1ub ope cryauje je ma ce
UCIUTA]Y KOHUCHTPALMje MOIMLMKIHYHUX apoMaTHYHUX yriboBogouuka (PAH) y aumibenom
mapany, nacTpMiH B JJOCOCY HAKOH JUMJBEHA H CKTAJHINITEHkA Ha - 18°C Toxom TPH H IIECT MECCITH
Y IIECT PAasInUMTHX MIACTHYHHX MakoBama: nonueruncH tepedranar (PET), nonuerunen Bucoke
rycrude (HDPE), Guopasrpaauen nonuerunes Bucoke ryctuse (BioHDPE), nonwerunen Hucke
rycruue (LDPE), nonunpornwien (PP) u nonuamun nonuerunen (PAPE). Konnenrpammje 16 PAH-
0Ba Cy aHAIM3HPaHE METOJOM racHe Xxpomarorpaduje-maceHe crektpomerpuje (GC-MS). Hajseha
ancoprurja PAH-oBa nerekrosana je je kopumwhemem LDPE nakopama y Mecy mapaia HAKOH LIECT
MeCelH CKIAMIITeba, T/Ie je Ao 10 peaykiuuje ykynuux PAH-oea ca 35,67 ug'kg na 4,78 pg'ke.
Cyma 4 PAH-a y mecy nococa ynakosaror y LDPE nakon 6 mMeceun cxnaguinremsa cMarmbena je ca
7,05 pg/kg wa 1,12 pg/kg. Ocranu kopumhenn matepujanu cy takohe nokazanu nobpe pesynrarte y
ancoprudju PAH-oBa. Yiynuu edexar ancopnuuje PAH-oBa 6uo je sehu nakon weer mecenu
CKJIA/IHIITEHha Hero HAKOH TPH Mecella, 3a CBa HCIIHTHRAHA NaKoRaba, ocuM Onopasrpagueor HDPE
n PAPE. Ilpasunan u3bop marepujaia 3a makopawe, kao mwro ¢y LDPE, HDPE u PP, morao 6u
3HAYAJHO J1a IOJIUTHE HUBO 0e30€JHOCTH XPaHe y OBUM MPOM3BOANMAE y nopehermy ca HeyNnakoBaHHM
NpPOM3BOAMMA HCTOr nopekia. HeonxoHo je nepMaHeHTHO PasBHjaTH CHCTCME W aHaJIM3E PH3MKA
KOje crpevaBajy MOryhn yHOC pasiMuUTHX KOHTAMHHAHATA XPAaHOM.

Kibyune pujedn: njacruyna nakosama, JuMibena puda, PAH, ancopnuunja

Zaxpamunna: Opo uerpamusame je dunancnpao [Mokpajunckn cexpetapujar 3a Bucoko obpasosame i Hayky, All
Bojsomina, Penybnuka Cpouja, 6poj 142-451 2023-01/01.
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EFFECTS OF PACKAGING MATERIALS ON THE REDUCTION OF POLYCYCLIC
AROMATIC HYDROCARBONS IN SMOKED FISH

Brankica Kartalovi¢', Nikolina Novakov®*, Jelena Vranesevié, Suzana Vidakovié¢ Knezevié®,
Boban Puri¢*, Dusan Lazi¢®, Nada Plavia’
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i PhD, Suzana Vidakovi¢ KneZevié, research assocciate, Scientific Veterinary Institute Novi Sad, Serbia
IMSe, Dudan Lazi¢, junior researcher, Scientific Veterinary Institute Novi Sad, Serbia
“Dr vet med spec, Boban BPuri¢, Veterinary directorate, Belgrade, Serbia
*contact person e-mail: milosevieninaf@gmail.com

Abstract: It is a known that the concentrations of certain chemical contaminants can decrease
or increase depending on the method of processing and preparation of the fish, as well as the type of
packaging material and length of storage. Studies in the interaction between food and packaging are
scarce, so the importance of this investigation would be in reducing smoked fish contamination with
chemical hazards and increasing the level of food safety. The aim of this study is to examine the
levels of polycyclic aromatic hydrocarbons (PAHs) in smoked carp, trout and salmon after smoking
and storage at -18°C for three and six months in six different plastic packages: polyethylene
terephthalate (PET), high density polyethylene (HDPE ), biodegradable high density polyethylene
(BioHDPE), low density polyethylene (LDPE), polypropylene (PP) and polyamide polyethylene
(PAPE). Concentrations of 16 PAHs were analyzed by gas chromatography-mass spectrometry (GC-
MS). The highest absorption of PAHs was detected using LDPE packaging in carp meat after six
months of storage, where total PAHs were reduced from 35.67 pg'kg to 4.78 pg/kg. The sum of 4
PAHs in salmon meat packaged in LDPE after 6 months of storage decreased from 7.05 pgikgto 1.12
pg'kg. Other materials used, also showed good results in PAHs reduction. The total absorption effect
of PAHs was higher after six months of storage than after three months, for all tested packaging,
except biodegradable HDPE and PAPE. Proper choice of packaging materials, such as LDPE, HDPE
and PP, could significantly raise the level of food safety in these products compared to unpackaged
products of the same origin. It is necessary to permanently develop systems and risk analyses that
prevent the possible intake of various food contaminants.

Keywords: plastic packaging, smoked fish, PAH, absorbtion
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47. HIMYHOXHCTOXEMMJA ¥ JHJATHOCTHUH TYMOPA XEMATOIIOE3HOTI"
CUCTEMA TTACA

Cama Anexcnh Kosauesuh'", Bnagnvmp Kykomn?, Ueana Byunhepuh’
' Hoxrop serepunapekux Hayka, Cama Anexcih Kosauesuh, Pegornn npodecop, Karenpa sa natonorujy, MGakynter
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Kparaxk cajpixaj
Hmynoxucroxemuja (MXLL) npexacrapiba 3HaqdajHy METOY Y OHKOJIOLIKO] [ATOJOTHJH H [IOBE3Y]E
HMYHOJIOTH]Y, XHCTONOTHjU W Xemujy. OCHOBHHM MPHHIMI METOAE MOApasyMeBa crocoOHOCT
auTHTENna JAa crneun(pUUHO [PENno3Ha W BeKe UW/bHH aHTUreH. Y JIMJarHOCTHUM TyMOpa
xemartonoeznor cucrema (XIIT) npeanna antutena 6u OGuna oHa Koja Mperno3Hajy jeaH aHTHICH.
30or xereporenoctu henuja, Behuna anrThreHa eKCHPUMHPAHA j& M Y HEOUYEKHBAHO] JIMHH]H
Tymopcknx henuja. Crora, HUje JOBOJBAH MaHeN AHTHTENa 3a YCHEMIHY HMYHOXHCTOXEMH|CKY
NHjarHocTHKY, Beh je neonxonno 3uame uz obnacru XI1T.
¥V TkMBHHM y3opuuma focTtaBbeHum Karenpu 3a matonorujy, ®BM, Yuusepsurera y beorpany,
XIIT uuHe YETBPTHHY aHAIM3MPAHMX TyMOpa [aca ¥y  HOCHEHHmE JBe  JEHeHH]e.
HMMyHOXHCTOXEMHJCKH H3BEINTAjH Ca/IpIKe OINC JIOKAIHje H MHTeH3NTeTa peakiuje. OCHOBHH MaHemn
anturena 3a XIIT unne: CD3, CD20, CD79, CD11d, CD45, CD45R u CD117.
Pezynatn ykasyjy Aa je memOpaHCKa HIH LMTOMUIasMartcka peaktuBHocT CD3 nosesana ca T-
henujcknm pedentopom u Bucokom cueunduunowhy npema T aumdountuma n T aumdobnactuma
y T numcomuma. Membpancka peaktusaoct CD20 je uspaskena y npe-b henujama, akrueupannm b
henujama u y b henujekum numdomuma, ca cinunum memopanckum obpacuem excnpecuje CD79 y
npe-b hemtjama. [To namewm nexycrpy, CD79 nuje nobap Mapkep 3a n1a3MOLHTOME HHIIH MHjeTIOME,
Joxazana je u CD11d excnpecuja y cnyuajy numpoma Beaukux rpanyiupanux numdonura (LGL)
y CIIe3HMHH IIca ca cruieHoMeranujoM. AntuTena Ha CD45 neykolUMTHH aHTHTEH, M3pajkeHa cy Ha
noepiinHy Behuue henuja XeMaTonoe3Hor cHcTeMa Koje uMajy jeapo. 3abeneikena je excripecuja
CD45R u na henujama TBT-a koj naca. ¥YcraHoriseHe ¢y obe (opme ekcrpecHje (HHTOMIA3MAaTCKa
u MemOpancka) CD117 y pasindyauTiM rpajgycuMa KyTaHor MacTOLHTOMA Maca.
MMyHOXHCTOXEMH]a je HeomxoiHa y wn300py TepamujcKor MNpOTOKoma Ko muMdoma H uMa
HPOrHOCTHYKH 3HA4aj KOj naca ca JumdpoMuma u Kyranum mactounromom. Konauno, MXI]

npeacraBba KOPHCHY CYTIIEMCHTAPHY METOAY CaMO YKOIIHKO CE paiyMc MOp(']JOJ']DHJKa npoMcHa.

K/byune peun: HMyHOXHCTOXEMH]A, [1AC, TYMOPH XEMATOIOE3HOT CHCTEMA
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IMMUNOHISTOCHEMISTRY IN DIAGNOSIS OF HEMATOPOIETIC TUMORS IN
DOGS
Sanja Aleksi¢ Kovagevi¢!", Vladimir Kukolj?, Ivana Vugiéevi¢?
'PhD, Sanja Aleksi¢ Kovadevi¢, Full Professor, Department of Pathology, Faculty of Veterinary Medicine, University
of Belgrade, Belgrade, Republic of Serbia
2PhD, Viadimir Kukolj, Full Professor, Department of Pathology, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Republic of Serbia
*PhD, Ivana Vuci¢evi¢, Associate Professor, Department of Pathology, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Republic of Serbia
*Contact person e-mail: skovacevic@vet.bg.ac.rs

Abstract

Immunohistochemistry (IHC) is a powerful tool in oncology and bridges immunology, histology and
chemistry. Fundamental to the THC test is the ability of an antibody to specifically recognize and bind
the target antigen. The ideal antibody should recognize one antigen in hematopoietic tumors (HPT)
diagnosis. However, due to the heterogenicity of the HPT cells, most of the antigens could be
expressed by unexpected tumor cell lines. Therefore, not only are antibody panels needed for
successful IHC, but the most important is expertise in a related field.

At the Department of Pathology, FVM, University of Belgrade, HPT in dogs comprises one-quarter
of all tumors in histological submissions in the last two decades. IHC reports include a description of
the cellular reaction and intensity of labeling. The main antibody panel that we have used for HPTs
comprises: CD3, CD20, CD79, CDI1d, CD45, CD45R and CDI117.

The obtained results revealed that the membranous or cytoplasmic reactivity of CD3 is associated
with the T-cell receptor complex and expressed high specificity to T lymphocytes and T cell
lymphomas. The membranous reactivity of CD20 is expressed in the pre-B cell to the activated B cell
and in B cell lymphomas, with a similar pattern of staining to that of CD79 expressed at the
cytoplasmic membrane of the pre-B cell. In our experience, CD79 is not a good marker for
plasmacytomas or myelomas. We obtained CD11d expression in the case of LGL lymphoma in the
spleen of the dog with splenomegaly. Antibodies to CD45-leukocyte common antigen, were
expressed on the surface of most nucleated cells of hematopoietic origin. We have recorded the
expression of CD45R on the cells of TVT in dogs as well. We have found different expression patterns
(cytoplasmic or membranous) of CD117 in cutaneous mast cell tumors (CMCTs).

IHC could serve in lymphoma protocol decisions and has prognostic significance in dogs with
CMCTs, but only as additional method to histopathology and helps accompanied by an understanding

of the morphologic changes.

Key words: immunohistochemistry, dog, hematopoietic tumors
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48. HICITUHTHUBAKBE OBUMA IMPOU3BOJAKBE MEJIA ¥V CPBAJH O/1 2003. 10 2022.
TIOJIMHE

Tuxana Byjanuh'", Jenena Jamuh’, Munopax Mupunosuh®, Bpanucnae Bejuoenh®, Cnomenka
‘Bypuh’, Jlparo Hemih®, Musan K. Barruh’
'Tuxana Byjanuh JIBM, @akyarer setepHuapcke Meuiiae Yunsepsuter v beorpany, Cpbuja
*Tp Jenena Jamuh, Acuctent ca gokropatom, PakynTeT BeTepHHAPCKE MeMIMEE YHuBepsuteT y Beorpany, Cpouja
*Ilp Musnopan Mupunosuh, peaosnn npodecop, ®akyarer serepunapeke meanunne Y unsepsnter y beorpany, Cpbuja
*Ilp Bpanucnar Bejunoruh, nouent, Makynrer petepunapeke meaunuse Yuusepsuter y beorpany, Cpbuja
311p Cnomenka Bypuh, gouent, PakyITeT BeTepuHapeke MeguUuie Yuusepsurter y beorpamgy, CpOija
811p dparo Heauh, penosun npodecop, Dakynrer BetepHHapeke Meanunne Yausepsuter y beorpany, Cpouja
T,[lp Munan K. Banruh, pegosnu npodecop, Maruua Cpneka, Hoeu Capn, Cpouja
* tihanavujanicl 7(@gmail.com
Menje buo Mef)y MPBHM MPOU3BOIHMA AHHMAITHOT TIOPEKJIa Kora je YOBEK Y HCXPaHH KOPHCTHO ¥

BpeMe J0K je 610 JoBal 1 cakyrnibay mionoea. Cee no ynorpebe mehepa, KakBOr qaHac mo3HAjeMo,
MeJl ce KOpHCTHO ce Kao 3acnahupau. [Topen ocHOBHUX cacTojaka (mehepa) el je M3BOp BUTAMHHA,
MHHEpana Kao W aHTHOKcHAaHca. KopueTH ce TpaaHIHOHAIHO Y HAPOAHO] MEAMLHMHH, HAPOUHTO
300r CBOjMX aHTHOAKTEPHjCKMX, AHTHOKCHIATHBHHX W MPOTHR 3ana/beHCKUX mnpoueca. Hajrehu
nponseohau Meaa y ceety je Kuna (485.960 xr), a Cpbuja ca mpouseoamom o1 7.438 k1 je 32, semmba
y cBery. Hajsehy norpoumrmsy Meda mo CTaHOBHHMKY, mpema nogaumma u3 2022. roauHe, ¥Ma
[entpamaa Adpuuka Penybnuxa (3,12 kr). Mehy 30 3emarba w3 Te TOAMHE TI0 TIOTPOIIBH MEIa
Cpbuja ce nanasun na 8. mecty (1,82 kr), a Bocha u Xepueroeuna Ha 26. mecty (0,99 kr). ¥ rpynu
30 semasba ca HajeehoMm MOTPOIIELOM Mea 10 CTAHOBHHUKY ¢y XpBarcka, Makegonnja, Cioeenuja u
Lpna lopa. 11ume oBor paga 61o je HcnuTHRAKE 0OMMA TIPOH3BOJIERE H MPHHOCA MeJla 110 KOITHUIHN
y Cpbuju ox 2003. no 2022. rogusne. [Ipoceuna npoussoamwa meaa y Cpbuju y nepuoa og 2003, no
2022. roaune 6una je 6.317+3.233 Tona. Hajmama npoussoama o 2.561 Tona 3abenesxeno je 2008,
roaune, a Hajecha 2022. rommue kanma je Guna 14.228 Touna. Bapupame TpoM3BOARE MEad ¥
pasnHUATHM roauHama (kKoepuimjeHT Bapujauuje 51,18%) y oBOoM nepHoay Moxe ce 00jacHUTH
PasTHIHTHM BPCMEHCKUM MPHINKaMa (KHUIIHE U cyuHe rogune). [Ipoceuna npoussoama Mea mno
KOIIHMIK Yy HcToM nepuroay Ouna je 11,35£3,05 kr. Hajmama nponssojma MO KOIHALK Ouna je
2014. ronune (6 xr), a Hajeeha 2022. roaune (15 kr). Tpena nponseoame Mena (y Tonama) og 2003.
10 2022. roanne y CpOuju Moke ce mpukasatn jeanaunnom y=409,14x - 817084 (R*=0,5606), a
TPEH/I TPOH3BOIEbE Meaa o kKormHuim y=-0,1992x+412,34 (R?=0,1495). U3 npukasanux jeHadnHa
MosKe /12 ce 3akbyuu ja je o 2003, rogune no 2022, rouHe Npon3BoiHkHa Me/a pacia, a MPoH3BO1Hkha
Mea Mo KOLIHHWIH OMafaiia, WTo ce Moke 00jacHuTH dumbennom aa og 2014. na go 2021. roguue
MPOH3BO/HA ME/IA 110 KOIHNIM Hije Gua Beha of 8 kr.

Kibyune peun: Mef; TpEHA; NPOU3BO/IELA; MPHHOC MO KOMIHALH.
3axsanuuua: Paj je noapskad cpejncrBuma Munuctapersa HayKe, TEXHOJIOMIKOT Pa3Boja u
nHopauuja Penybmuke Cpbuje (Yrosop 6poj 451-03-66:2024-03/200143).
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TESTING THE SCOPE OF HONEY PRODUCTION IN SERBIA FROM 2003 TO 2022.
Tihana Vujani¢'”, Jelena Janji¢?, Milorad Mirilovié®, Branislav Vejnovi¢*, Spomenka Puri¢’, Drago
Nedi¢®, Milan Z. Balti¢’

'Tihana Vujani¢ DVM, Faculty of Veterinary Medicine, University of Belgrade, Serbia
“Dr. Jelena Janji¢, Assistant Professor with Ph.D., Faculty of Veterinary Medicine, University of Belgrade, Serbia
*Dr. Milorad Mirolovi¢, Full Professor, Faculty of Veterinary Medicine, University of Belgrade, Serbia
Dr. Branislav Vejinovié, Associate Professor, Faculty of Veterinary Medicine, University of Belgrade, Serbia
*Dr. Spomenka Duri¢, Associate Professor, Faculty of Veterinary Medicine, University of Belgrade, Serbia
“Dr. Drago Nedié¢, Full Professor, Faculty of Veterinary Medicine, University of Belgrade, Serbia
"Dr. Milan Z. Balti¢, Full Professor, Matica Srpska, Novi Sad, Serbia
* tihanavujanicl 7{@gmail.com
Honey was among the first animal-origin products used by humans in their diet during the time when

they were hunters and gatherers. Until the use of sugar as we know it today, honey was primarily used
as a sweetener. Besides its primary components (sugars), honey is a source of vitamins, minerals, and
antioxidants. It is traditionally used in traditional medicine, particularly for its antibacterial,
antioxidative, and anti-inflammatory properties. The largest honey producer in the world is China
(485,960 kg), while Serbia, with production of 7,438 kg, ranks 32nd globally. According to data from
2022, the Central African Republic has the highest honey consumption per capita (3.12 kg). Among
the 30 countries with the highest honey consumption in that year, Serbia ranks 8th (1.82 kg), and
Bosnia and Herzegovina ranks 26th (0.99 kg). Croatia, Macedonia, Slovenia, and Montenegro are
also among the group of 30 countries with the highest honey consumption per capita.

The aim of this study was to examine the volume of honey production and yield per hive in Serbia
from 2003 to 2022.

The average honey production in Serbia during the period from 2003 to 2022 was 6,317 = 3,233 tons.
The lowest production of 2,561 tons was recorded in 2008, while the highest was in 2022 with 14,228
tons. The variation in honey production in different years (coefficient of variation 51.18%) during
this period can be explained by different weather conditions (rainy and dry years). The average honey
production per hive in the same period was 11.35 = 3.05 kg. The lowest production per hive was in
2014 (6 kg), while the highest was in 2022 (15 kg). The trend of honey production (in tons) from
2003 to 2022 in Serbia can be represented by the equation y = 409.14x - 817084 (R? = 0.5606), and
the trend of honey production per hive y = -0.1992x + 412.34 (R? = 0.1495). From these equations, it
can be concluded that honey production increased from 2003 to 2022, while honey production per
hive decreased, which can be explained by the fact that from 2014 to 2021, honey production per hive
did not exceed 8 kg.

Keywords: honey; trend; production; yield per hive.

Acknowledgment: The study was supported by the Ministry of Science, Technological Development
and Innovation of the Republic of Serbia (Contract number 451-03-66/2024-03:200143).

111



29. FTOOHUIUILE CABJETOBAE JOKTOPA BETEPHHAPCKE MEJTUIHMHE PENTYBIHKE CPITCKE (BuX) - 2024
29" Annual Conference of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Herzegovina)- 2024

49. HHUHJEHINUJA METABAKTEPHO3E KOJ KAHAPHHALIA (Serinus canarius
domesticus)

Bojana Baarojesnhl’, Aunamapua landu Bykomanosnh', Meana Jlasunos’', Muxajno Epaessan’,
Jparana Hosakosuh', Bragumup Bugosuh’, Maja Jlomenosuh Mapunkosuh?

o, ip Bojana Brarojesuh, npod. ap Annamapua I'andu Bykomanosuh, npod. ap Usana Jlasuios,
npod. a1p Muxajno Epnessan, non. Jp dparana Hoakosuh
Vuusepsuter y Hosom Cany, Ilomsonpuspennu gaxynrer, JlenaprMad 3a BeTepHHAPCKY MEIULIHHY,
Tpr Hocureja OGpanosuha 8, 21000 Hosu Can, Cpbuja
“1p Bragumup Bugosuh, MHCTHTYT 32 OHKOIOTH]Y, KJIMHHKA 38 MHTEPHHCTHYKY OHKOIOTH]Y, ITyT
nokropa [Nonamana 4, 21204 Cpemeka Kamenuua, Cpouja
*lp Maja Tomenoguh Mapunkosuh, Akanemuja npumemnenux nayka, JloGponosscka 5, 1llaGan
“KopecroaenTau aytop: 1oL ap Bojana Biarojesuh: vetabv@gmail.com

CAKETAK

Macrorhabdus ornithogaster je MUKPOOpranu3aM KojH y3pokyje Hecnietn(uaHe 1 OriiTe CHMITTOME
GoJIeCTH KOJL IITHIIA ¥ JI0 JaHALIBer laHa IMjarHOCTHKA W TepanHja HACY Jasie 3aBHHE pesyJsrare y
nsaederby. OBO HCTpaskHBame crniposenieHo je ox 2019, mo 2023, romuHe y CBPXY yKa3HBama Ha CBe
Behu npobnem Ko BracHuKa nTHia KyhHux JeyOumana. 3a AMjarHOCTHKY Y3HMAaHH cy Mpenaparty
u3MerTa oJ1 ykynso 74 nruue. Heke jequnke cy nokasuasie 3Hake OonectH jok nojeanne nucy. On
ykynHor Opoja npernenanmx, 47 nrtuua 6wio je mosuTHBHO Ha merabaktepuosy. Jleueme je
YK/bYUHBAIO HUCTATHH, jabykoso cuphe, merponuiazon u b-komrnexc. Hakon Tpu Henelbe ol
MpHMEREHE Teparnuje, H3BPIISHO je TIOHOBHO y30pKoBame (delieca nTui@a kaja je npumMeheno aa je
KOJ1 Je[IHOT Jiefia JIOMINO /10 odosbIIamka OMTer cTamka, 10K je 7 nTuiia Ouio u jarke HHUIHpaHO.
Kibyune peun: merabaxrepuosa, Macrorhabdus Ornithogaster, nTuile, KAHAPUHIIK, HHITHIEHIIH]a
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50. NEUTERING PROGRAM- FONDACIJA DOGS TRUST BiH

Alida Omanovié'*, Anida Dinarevi¢2, Ajdin Bai¢?, Mia Ceifovi¢- Balti¢*, Muhidin Tabakovié®

"Veterinarski koordinator, Alida Omanovié, dr.vet.med, Fondacija Dogs Trust BiH, Sarajevo, BiH
?Voditeljica operativnog odjela, Anida Dinarevic, dr.vet.med, Fondacija Dogs Trust BiH, Sarajevo, BiH
*Veterinarski koordinator, Ajdin Badié, dr.vet.med, Fondacija Dogs Trust BiH, Sarajevo, BiH
4 Veterinarski koordinator, Mia Ceifovié- Balti¢, dr.vet.med, Fondacija Dogs Trust BiH, Sarajevo, BiH
“Koordinator Veterinarskog Trening Programa i asistent kampanja, Muhidin Tabakovié, Fondacija Dogs Trust BiH,
Sarajevo, BiH
*Contact e-mail: alida.omanovic(a@dogstrust.ba

Unato¢ usvajanju Zakona o dobrobiti Zivotinja 2009. godine, Bosna i Hercegovina se i dalje suocava

sa problemom upravljanja populacijom napustenih pasa. Dogs Trust Worldwide od 2012. godine
podrzava BiH finansiraju¢i programe Fondacije Dogs Trust BiH, ukljucuju¢i program masovne
sterilizacije 1 kastracije pasa te Veterinarski trening program.

Neutering program se provodi po principu CNVR (uhvati-sterilisi-vakcinidi-vrati) 1 prema jasno
definiranim SOP-ovima. Tokom 12 godina implementacije obuhvatio je 80% povriine BiH, pruzajuéi
sterilizaciju 1 veterinarsku zastitu za preko 110,000 pasa, a program obuke je zavrsilo preko 500
veterinarskih struénjaka.,

Hvatanje pasa vrie osobe ili registrovani higijenski servisi obu¢eni za humano hvatanje, dok se
operativni zahvati izvode u veterinarskim stanicama koriste¢i muldimodalni anestezioloski protokol
koji osigurava adekvatnu analgeziju. Izvjestaji i prate¢a dokumentacija se dostavljaju na dnevnom i
mjeseénom nivou.

Za pse lutalice je obezbijedena vakcinacija protiv bjesnoce, mikro€ipiranje, oznadavanje usnom
markicom i dehelmintizacija. Vlasnici su obavezni finansirati vakcinaciju, mikro¢ipiranje i
dehelmintizaciju, $to jaca svijest 0 odgovornom vlasnistvu i zakonskim obavezama. Psi se vracaju na
istu lokaciju nakon zahvata radi postivanja dobrobiti i odrZzavanja ravnoteze u zajednici.

U svakoj aktivnoj regiji se provodi prebrojavanje pasa uz metodologiju Worldwide Veterinary
Service-a i pomo¢ lokalnih volontera. Tokom 9 mjeseci kampanje u 7 aktivnih regija u posljednje
dvije godine, postotak markicom oznacenih pasa tj hirurski obradenih je porastao sa 11,0% u 2022,
na 27,0% u 2023. godini, Sto implicira na pozitivne rezultate ovog programa.

Fondacija DT BiH od kraja 2021. godine provodi programe sterilizacije isklju¢ivo u regijama koje su
se upoznale sa zakonskim mjerama i demonstrirale svoju posvecenost njihovej provedbi. Ipak,
cjelovito rjeSenje zahtijeva sistemski pristup i dosljedniju implementaciju zakona kroz rad sa
lokalnim zajednicama i veterinarima te podizanje svijesti o odgovornom vlasnistvu pasa i njihovoj
dobrobiti. Potrebna je podrska i jaca proaktivnost lokalnih vlasti kako bi se ostvarili humani i
zakonski utemeljeni sistemi za upravljanje populacijom pasa.

Keywaords: Dogs Trust, CNVR, odgovorno vlasni$tvo, dobrobit pasa, upravljanje populacijom pasa
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NEUTERING PROGRAM- DOGS TRUST BiH FOUNDATION

Alida Omanovi¢'*, Anida Dinarevi¢?, Ajdin Basi¢’, Mia Ceifovi¢- Balti¢*, Muhidin Tabakovi¢®

"Weterinary coordinator, Alida Omanovi¢, DVM, Dogs Trust BiH Foundation, Sarajevo, BiH
2 Head of Operations, Anida Dinarevié¢, DVM, Dogs Trust BiH Foundation, Sarajevo, BiH
* Veterinary coordinator, Ajdin Bagi¢, DVM, Dogs Trust BiH Foundation, Sarajevo, BiH
#Veterinary coordinator, Mia Ceifovi¢- Balti¢, DVM, Dogs Trust BiH Foundation, Sarajevo, BiH
Veterinary training program coordinator and campaign assistant, Muhidin Tabakovié, Dogs Trust BiH Foundation,
Sarajevo, BiH
*Contact e-mail: alida.omanovic(@dogstrust.ba

Despite the adoption of the Law on the protection and welfare of animals in 2009, Bosnia and
Herzegovina still faces dog population management problem. Since 2012, Dogs Trust Worldwide has
supported Bosnia and Herzegovina by funding programs of the Dogs Trust BiH Foundation, including
Neutering, and a Veterinary Training Program.

The neutering program operates under the CNVR (Catch-Neuter-Vaccinate-Return) principle and has
covered 80% of Bosnia and Herzegovina's territory over 12 years, providing sterilization and
veterinary care for over 110,000 dogs. Additionally, more than 500 veterinary professionals have
completed the training program. Dogs are caught by individuals or registered hygiene services trained
in humane capturing, while surgical procedures are performed in veterinary clinics using a
multimodal anaesthesia protocol ensuring adequate analgesia. Reports and accompanying
documentation are submitted on a daily and monthly basis.

Stray dogs receive rabies vaccination, microchipping, ear marking, and deworming. Owners are
required to finance vaccination, microchipping, and deworming, promoting awareness of responsible
ownership and legal obligations. Dogs are returned to their original location post-surgery to respect
their welfare and maintain community balance.

In each active region, dog counting is conducted using the methodology of the Worldwide Veterinary
Service and local volunteers. During a 9-month campaign in 7 active cities and municipalities, the
percentage of dogs marked by surgery increased from 11.0% in 2022 to 27.0% in 2023, indicating
positive program results.

Since late 2021, the DT BiH Foundation has exclusively conducted sterilization programs in regions
familiar with legal measures and demonstrated dedication to implementation. Despite positive
outcomes, complete problem solving requires a systemic approach and better law implementation
through collaboration with local communities and veterinarians, along with raising awareness about
responsible pet ownership and animal welfare. Stronger support and proactive involvement of local
authorities are needed to establish humane and legally grounded dog population management
systems.

Keywords: Dogs Trust, CNVR, responsible ownership, animal welfare, dog population management
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51. FOSTERING PROGRAM UDOMLJAYANJA PASA

Fostering koordinator; Elvira Kapidzi¢*; dr. vet. med.; Fondacija Dogs Trust BiH; Sarajevo; Bosna
i Hercegovina
*

APSTRAKT:

Fostering program udomljavanja pasa je zapoceo kao pilot projekat 2018. godine po uzoru na “Home
from Home program™ uspostavljen u UK. Iste godine napisane su standardne operativne procedure
(SOP-ovi), prema kojima program uspjesno funkeionise. Psi se trenutno udomljavaju samo na regiji
Sarajeva, a od pocetka 2024. godine se radi na pokusnom prosirenju programa na drugu regiju.

Cilj programa jeste da se §to viSe pasa udomi kvalitetno, to jeste bez ponovnog vracanja na ulicu.
Princip na kome program pociva je Sto bolje "meciranje" karaktera psa sa potrebama, moguénostima
i Zivotnim stilom potencijalnih udomitelja.

Psi sa ulice se dovode na Veterinarski fakultet gdje se odrZzava nas program obuke za veterinarske
stru¢njake. Tu psi budu kastrirani/sterilisani, mikro¢ipirani, vakcinisani protiv bjesnila i o¢is¢eni od
unutarnjih parazita i vr3i se inicijalna procjena ponasanja odabranih pasa u saradnji s instruktorima iz
Skole pasa. Program prihvata pse koji su opéenito zdravi i koji su prosli procjenu ponasanja, a zatim
odlaze na dodatnu veterinarsku obradu u partnersku veterinarsku kliniku. Transformacija pasa
ukljuéuje i grooming tretman nakon ¢ega neki psi izlaze potpuno neprepoznatljivi.

Nakon toga, psi odlaze u foster domove, gdje se prilagodavaju Zivotu u zatvorenom prostoru, uée
osnovne komande, socijaliziraju se i pohadaju Skolu za pse u pratnji svojih fostera.

Fosteri su kljuéni element u cijelom procesu udomljavanja,a to su ljudi koji vole pse, brinu o
ispunjenju njihovih potreba i aktivnosti, te ih pripremaju §to je bolje moguée za odlazak u njihov
konaéni dom. Nakon udomljavanja, slijedi period praé¢enja u trajanju od godinu dana, gdje fostering
koordinator ostaje u kontaktu s udomiteljima, provjerava kako se pas navikava na novi dom 1 djeluje
savjetodavno.

FOSTERING PROGRAMME

Fostering coordinator; Elvira Kapidzi¢; Dr. Vet. Med.; Dogs Trust Worldwide Foundation
Bosnia; Sarajevo; Bosnia and Herzegovina
*

ABSTRACT:

Fostering programme in Bosnia started in 2018. as a pilot project modeled on the Home from Home
Program which was established in the UK. In the same year, standard operating procedures (SOPs)
were written, according to which the program functions successfully. Dogs are being rehomed only
in the region of Sarajevo, but from the beginning of 2024. we are working on a trial expansion of the
program to another region.

The goal of the program is to get as many dogs as possible into good homes, that is, without returning
them to the streets. The principle on which the program is based is the best possible "matching" of
the dog's character with the needs, possibilities and lifestyle of potential adopters.

Street dogs are brought to the Faculty of Veterinary Medicine where our training program for
veterinary experts takes place. There, the dogs are being castrated/sterilized, microchipped,
vaccinated against rabies and cleaned of internal parasites, and an initial assessment of the behaviour
of the selected dogs is carried out in cooperation with the instructors from the Dog School. The
program accepts dogs that are generally healthy and have passed a behavioral assessment, then go for
additional veterinary treatment at a partner veterinary clinic. The transformation of dogs also includes
a grooming treatment, after which some dogs come out completely unrecognizable.
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After that, dogs are going to foster homes, where they are adapting to the indoor life, learning basic
commands, socializing and attending Dog School accompanied by their fosters.

Fosters are a key element in the entire adoption process, and those are people who love dogs, take
care of fulfilling their needs and activities, and prepare them as best as possible for going to their final
home. After adoption, there is a follow-up period of one year, where the fostering coordinator stays
in contact with the adopters, checks how the dog is getting used to the new home and acts as an
advisor.
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52. PEHAT'EHOJOMKA THO®EPEHIUJAIIMJA JTHJIATAIIHIJE H TOP3HJE
KEJYIA IMACA

Amnnamapua andu Bykomanopuh'”, Meana JTaumnos', Bojana Brarojesuh’, Canpa Hukonuh',
Muxajno Epaessan’, [iparana asnbapa’, Bragumup Bugosuh®

npod. ap Aunamapua l'andu Bykomanosuh, npod. ap Msana Jlasuaos, gou. ap bojana Brarojesuh,
ap Canppa Hukonuh acc., npod. ap Muxajno Epaemsan
Vuugsepsuter y Hosom Cany, Ilomsonpuspennn gaxynrer, JenaprMan 3a BeTepHHAPCKY MEIHLIMAY,
Tpr Hocureja OGpanosuha 8, 21000 Hosu Can, Cpbuja
*Jlparana [asubapa, crew. ap mei., 3aBoj 3a aHTHpaGuuny samruty-Ilacrepos 3aBom, Xajayk
Besskosa 1, 21000 Hou Can, Cpouja
*1ip Buaaumup Bugosuh, MHCTHTYT 32 OHKOI0IH]Y, KIMHHKA 30 HHTEPHUCTHYKY OHKOIOTH]Y, TTyT
nokropa lNoniamana 4, 21204 Cpemcka Kamennua, Cpouja
*KopecnonenTau ayTop: npod. 1p Annamapua I'andu Bykomanosith: annamariagalfi@gmail.com

CAKETAK

Junaraimja M Top3mja kenyua rca npeicTarba akyTHo, MynTHdaxkTopHjanHo, 003MBHO H MO
3/[paBJbe OMACHO CTame, Koje ce KapakTepullle akyMyJallHjoM raca y weayiy nosojehn 10 merose
manmosuije. OBaj cHHApOM 3axTena Op3y U eduKaCHY IHjarHOCTHKY 360T 4eCTHX KOMIUTHKAIIHja ¥
BHJlY KapjHOreHor moka W yrudyha supotume. Llu/s paja je ga ce onuuy KapakTepUCTHYHH
PeHJINeHOJIONIKH 3HALM JIHJaTalije  Top3Hje JKelayla raca kako OH ce NMpaBoBpPeMeHO ypajuia
BHX0BA OuQepernrjanyja. Mcerpaxkupame je cripoBeiieHo v nepuoay ox jyina 2020. romure 1o
neremOpa 2023, rofMHe M YKYITHO je rperienano 48 maca ca CHMITOMMMA JIHJIaTallkje ¥ Top3Hje
enyia. Ha HaTHBHOM PEHJIreHCKOM CHHMKY, NpOCTa Jiniaranuja youeHa je koj 14,58% jeamuku,
JIOK je JMaaraimja ¢ Topsnjom 3abenexena ko 85,42% naca. Kox 77,08% naca aujarHoCTHKOBaHa
je Top3uja ca 180° portanmje Koja ce KapakTepHile >KelydadyHOM KOMNapTMeHTalIM3alljoM M
MaNMO3MIHjoM (DYHIYCHOT M MUIIOpHYHOr Jena skenyna. Topsnja o 360° uaeHTH(HKOBaHA je KO
8,33% KMBOTHMA Y BHJLY 3HAYAjHE JMCTEH3M]E JKeylia anu 6e3 KoMIapTMeHTaIu3almje.

Kibyune peun: aunaranmja, senyjan, nac, penarenorpaduja, ropsuja
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RADIOLOGICAL DIFFERENTIATION OF GASTRIC DILATATION AND TORSION IN
DOGS

Annamaria Galfi Vukomanovi¢'", Ivana Davidov', Bojana Blagojevi¢', Sandra Nikoli¢!, Mihajlo

Erdeljan', Dragana Gazibara®, Vladimir Vidovi¢®

! Annamaria Galfi Vukomanovi¢, PhD, associate professor; Ivana Davidov, PhD, full professor;

Bojana Blagojevi¢, PhD, assistant professor; Sandra Nikoli¢, PhD, teaching assistant; Mihajlo

Erdeljan, PhD, associate professor, University of Novi Sad, Faculty of Agriculture, Department of

Veterinary Medicine, Trg Dositeja Obradoviéa 8, 21000 Novi Sad, Serbia

*Dragana Gazibara, spec. BMed., National Reference Laboratory for Rabies - Pasteur Institute,

Hajduk Veljkova 1, 21000 Novi Sad

*Vladimir Vidovi¢, PhD, Oncology Institute of Vojvodina, Department of Medical Oncology, Put

doktora Goldmana 4, 21204 Sremska Kamenica, Serbia

‘Corresponding  author:  Annamaria Galfi  Vukomanovié, PhD, associate professor:

annamariagalfi@gmail.com

ABSTRACT

Gastric dilation and torsion in dogs is a current, multifactorial, rather health-threatening condition,
which is characterized by the accumulation of gas in the stomach leading to its malposition. This
syndrome requires tapid and efficient diagnosis due to frequent complications in the form of
cardiogenic shock and animal death. The aim of the paper was to describe the characteristic
radiological signs of gastric dilatation and torsion in order to make their differentiation in a timely
manner. The research was conducted in the period from July 2020 to December 2023 and a total of
48 dogs with symptoms of gastric dilatation and torsion were examined. On the survey radiograph,
simple dilatation was observed in 14.58% of dogs, while dilatation with torsion was noted in 85.42%
of dogs. Gastric rotation with 180° rotation was diagnosed in 77.0877.08% of dogs, which is
characterized by gastric compartmentalization and malposition of the fundus and pyloric part of the
stomach. Torsion of 360° was identified in 8.33% of dogs in the form of significant distension of the
stomach but without compartmentalization.

Key words: dilatation, dog, radiology, stomach, torsion
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53. DISTRIBUCIJA PLIJESNI, DEOKSINIVALENOLA I ZEARALENONA U
UZORCIMA STOCNE HRANE I HRANE ZA LJUDSKU PREHRANU

Amir Tbrahimagi¢'”, Dzenana Hasanbasic', Camka Kovaé', Emina Idrizovié?, Belma Hodzié?,
Muhamed Gladan®, Benjamin Causevié¢?, Selvedina Sarajlié-Spahié”, Senad Huseinagic¢®

'Prof. dr. sc. Amir Ibrahimagic, dipl. ing. MLD, Sluzba za hemijsku dijagnostiku, Institut za zdravlje i sigurnost hrane
Zenica, Bosna i Hercegovina
'Dzenana Hasanba3ié, dipl. ing., SluZba za hemijsku dijagnostiku, Institut za zdravlje i sigurnost hrane Zenica, Bosna i
Hercegovina
ICamka Kovag, dipl. ing., Sluzba za hemijsku dijagnostiku, Institut za zdravlje i sigurnost hrane Zenica, Bosna i
Hercegovina
“Emina Idrizovi¢, MA dipl. biolog spec. mikrobiologije, Sluzba za mikrobiologiju hrane, Institut za zdravlje i sigurnost
hrane Zenica, Bosna i Hercegovina
*Belma Hodzié¢, MA DVM spec. mikrobiologije, Sluzba za mikrobiologiju hrane, Institut za zdravlje i sigurnost hrane
Zenica, Bosna i Hercegovina
Mr. sc. Muhamed Gladan, DVM, Veterinarski zavod, Institut za zdravlje i sigurnost hrane Zenica, Bosna i
Hercegovina
*Benjamin Causevié¢, MA dipl. ing., Uprava, Institut za zdravlje i sigurnost hrane Zenica, Bosna i Hercegovina

*Selvedina Sarajli¢-Spahi¢, DM, spec. porodi¢ne medicine, Zavod za javno zdravlje, Institut za zdravlje i sigurnost
hrane Zenica, Bosna i Hercegovina
“Mr, sc. Senad Huseinagi¢, DM spec. soc. medicine. direktor Instituta za zdravlje i sigurnost hrane Zenica, Bosna i
Hercegovina

*ibrahimagic.amir(@gmail.com

SAZETAK

Uved Mikotoksini su otrovni spojevi koje proizvode plijesni na sirovinama, poput Zitarica i
predstavljaju ozbiljnu opasnost za humano zdravlje i zdravlje Zivotinja. Zivotinje i ljudi izloZeni su
uglavnom konzumiranjem kontaminirane hrane.

Cilj Cilj istrazivanja je utvrditi prevalenciju plijesni, deoksinivalenola i zearalenona u proizvodima.
Metode Ukupno 40 uzoraka (24 uzorka hrane za Zivotinje i 16 uzoraka hrane) prikupljeno je i
analizirano prema medunarodnim standardima za detekciju plijesni (ISO 21527-1/21527-2:2009). Za
detekciju deoksinivalenola i zearalenona koristen je enzimski imunosorbentni test (ELISA).
Rezultati: Medu 40 uzoraka (24 hrane za zivotinje i 16 uzoraka hrane za humanu prehranu) ispitana
je prisutnost plijesni i mikotoksina. Najvise detektovane pojedinacne razine mikotoksina bile su,
ZEA: 237,84 pg/kg u uzorku hrane za zivotinje i ZEA: 20,28 ug’kg u uzorku hrane za ljudsku
prehranu, DON: 2927,00 ng/kg u uzorku hrane za Zivotinje i DON : 973,00 pg/kg u uzorku hrane za
ljudsku prehranu. ZEA je detektovan u 54,2% (13; od ukupno 24) uzoraka hrane za Zivotinje u
rasponu od < 10 do 237,84 pg/kg (p<0,05) i u 18,75% (tri; od ukupno 16) uzoraka hrane u rasponu
od <10 do 20,28 pg'kg (p=0,05). DON je detektovan u 75,0% (18; od 24) uzoraka stoéne hrane u
rasponu od < 40 do 2927,00 pg/kg (p=0,05) i u 43,75% (sedam; od 16) uzoraka hrane za ljudsku
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prehranu u rasponu od <40 do 973,00 pgfkg (p>0,05). Istodobna pojava mikotoksina takoder je
dokazana: 50,0% analiziranih uzoraka pokazalo je koegzistenciju oba mikotoksina u uzorcima hrane
za zivotinje i 12,5% u uzorcima hrane za ljudsku prehranu. Plijesni su detektovane u sedam uzoraka
hrane (43,7%, od ukupno 16 uzoraka u rasponu od 150 do 18000 cfu/g) i u 20 uzoraka sto¢ne hrane
(83,3%, od 24 uzorka) u rasponu od 550 do 6500 cfu/g. NiZe razine plijesni pronadene su u drugim
uzorcima (<10 cfuig).

Zakljuécei Zbog ¢injenice da se distribucija mikotoksina u sirovinama moZe uveliko promijeniti iz
godine u godinu s klimatskim uvjetima ili globalizacijom trzista, potrebno je redovito pracenje
mikotoksina u hrani za Zivotinje kako bi se sprijeCila integracija kontaminiranih materijala u
prehrambeni lanac.

Kljuéne rijeci: kontaminacija hrane, higijena, mikroorganizmi, mikotoksini
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DISTRIBUTION OF MOULDS, DEOXYNIVALENOL AND ZEARALENONE IN FEED
AND FOOD FOR HUMAN CONSUMPTION

Amir Ibrahimagié¢'”, DZenana Hasanbasié¢!, Camka Kovaé', Emina Idrizovié?, Belma Hodzié?,
Muhamed Gladan®, Benjamin Causevi¢*, Selvedina Sarajlié-Spahié®, Senad Huseinagic¢’

'Prof. dr. sc. Amir Ibrahimagi¢, dipl. ing. MLD, Department for Chemical Diagnostics, Institute for Health and Food
Safety, Zenica, Bosnia and Herzegovina
'DZenana Hasanbagi¢, dipl. ing., Department for Chemical Diagnostics, Institute for Health and Food Safety, Zenica,
Bosnia and Herzegovina
1Camka Kovag, dipl. ing., Department for Chemical Diagnostics, Institute for Health and Food Safety, Zenica, Bosnia
and Herzegovina
*Emina ldrizovié, MA dipl. biology spec. microbiology, Department for Microbiology Food, Institute for Health and
Food Safety, Zenica, Bosnia and Herzegovina
*Belma Hodzi¢, MA DVM spec. microbiology. Department for Microbiology Food, Institute for Health and Food
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*Mr. sc. Muhamed Gladan, DVM, Veterinary department, Institute for Health and Food Safety, Zenica, Bosnia and
Herzegovina
“Benjamin Caugevi¢, MA dipl. ing., Management of Institute for Health and Food Safety, Zenica, Bosnia and
Herzegovina
*Selvedina Sarajlic-Spahi¢, DM, spec. Department for Public Health, Institute for Health and Food Safety, Zenica,
Bosnia and Herzegovina
Mr. sc. Senad Huseinagi¢, DM spec. soc. medicine, Management of Institute for Health and Food Safety, Zenica,
Bosnia and Herzegovina

*thrahimagic.amirf@email.com

ABSTRACT

Background Mycotoxins, toxic compounds produced by fungi on raw materials, such as cereals,
represent a serious health hazard. Animals and humans are exposed to them mainly through the
ingestion of contaminated feed.

Objectives The aim of this study was to determine the prevalence of Moulds, deoxynivalenol and
zearalenone in products.

Methods A total of 40 samples (24 feed and 16 food samples) were collected and analyzed according
to International standards for detection of Moulds (ISO 21527-1:21527-2:2009). Enzyme-linked
immunosorbent assay (ELISA) was used to detect deoxynivalenol and zearalenone.

Results: Among 40 samples (24 feed and 16 food samples) were studied for the presence of moulds
and mycotoxins. The maximum individual levels found were: ZEA: 237.84 ngkg in a sample of feed
and ZEA: 20.28 pg/kg in a sample of food for human consuption, DON: 2927.00 pgikg in a sample
of feed for animals, and DON: 973.00 pgkg in a sample of food for human consuption. ZEA was
present in 54.2% (13; out of 24) of feed samples in the range of < 10 to 237.84 pg/kg (p<0,05) and
in 18.75% (three; out of 16) of food samples in the range of <10 to 20.28 pg/kg (p=>0,05). DON was
present in 75.0% (18; out of 24) of feed samples in the range of < 40 to 2927.00 pg/kg (p=0,05) and
in 43.75% (seven; out of 16) of food samples in the range of <40 to 973.00 pgkg (p=0,05),

respectively. The co-occurrence of mycotoxins has also been demonstrated: 50.0% of the analyzed
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samples presented detectable levels of both mycotoxins in feed samples and 12.5% in food samples
for human consuption. Moulds were detected in seven food samples (43.7%. out of 16 in the range
from 150 to 18000 cfu/g) and in 20 feed samples (83.3%, out of 24) in the range from 550 to 6500
cfu’g. Lower moulds levels were found in other samples (<10 cfuig).

Conclusions Due to the fact that the distribution of mycotoxins in raw materials can change greatly
from year to year with climate conditions or market globalization, regular mycotoxin monitorization
in feed is needed to prevent the integration of contaminated materials in the food chain.

Keywords: food contamination, hygiene, microorganisms, mycotoxins
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54. MOP®OJIOIIKE OJJUKE KOCTHJY MMPEABET EKCTPEMHUTETA
ADPUYKOT JIABA (PANTHERA LEO)

Heana Hemmh!", Munena T}opl)esnhz, Mugom brarojesuh’, Jejana hynuh Munagunosuh®,
Huxona Lyxuh®, Jlparo H. Hepmh®

'Mp Weana Hewmh, saupeann npodecop, Makyarer seTepuuapeke Meaninne, Yuusepsuter v beorpauy, PenyGiika
Cpouja
*Jlp Munena Bopheruh, panpennn npodecop, Daxyrrer Betepunapeke Meanmue, Yuusepsurer y beorpay,
Penybmuka CpGuja
3 llp Munom Bnarojepuh, BaHpeann npodecop, GaxyaTeT BeTepHHapeKe MeanMHe, Y nusepsutet y beorpamy,
Penyomuka Cpduja
“}_'lp JHejana hynuh Munagudosunh, acuerent, Pakynrer BeTepHHapcke MeHIHHe, YHuBep3uTeT ¥ beorpay,
Penybomika Cpbuja
*JIBM Hukona Ilykuh, acucrent, Dakyiter BeTepuHapeke Meanumne, Yuusepsurer y beorpany, Penybnnka Cponja
SIlp Mparo H. Henwh, penosnu npodecop, Makynter BeTepuHapcke Menuunne, Y uusepsuter y beorpany, PenyGnuka
Cpbuja u 1V Berepunapekn nHeTHTYT Penyonuke Cpncke ., [p Baco byrtozan ©, bama Jlyka, buX-Penvonuka Cprcka
*KopecnoaeHTHH ayTop: inesic@vet.bg.ac.rs

Kpataxk caap:xkaj

Adpuukn mae je jegHa O HAJKPYIHHJMX Madaka u3 poga Panthera yuytap nmopomuue Felidae.
HberoBu M3ayKeHH H HEIITO TAmBH NPE/IbH eKCTPEMHTETH CY IIPUIArol)eHH 3a XBaTambe H JIpiKarbe
IUIEHA TOKOM IPYITHOT JIOBa IITO TPEICTAR/bA AHATOMCKY KapaKTePHCTHKY HACTAY K0 €BOTYLHOHA
aJanTarija Ha BHXOBY CTpaTerujy noea. [Ipoyuarame aHATOMIjE MPeIbEr eKCTPeMUTEeTa ajpHuKoT
11aBa UMAso je 3a Kb J1a HCTPaku MopgoIomKe oAMuKe H 6poj KOCTH]Y Koje Cy CACTABHH J1¢0 OBOT
aena ckenera. Takohe, npukazamu cMo MOP(HOMETPHjCKE TTOJATKE 3a Pa3IHUUTE NapaMeTpe Ha OBUM
koctuma. Koctr ospacior myskjaka agpuukor 1aea go0HjeHe ¢y HAKOH 0OIyKIHje merosor nenia.
HakoH yKiamara 0CTaTaka MeKHX TKHBAa ca KOCTHJy, OHe Cy KyBaHe a 3atiM u3berbeHe v 3%
pacTBOpY BOJOHHMK TiepokcHiaa. HakoH w3be/bMBamka, KOCTH CY OCYIIEHE Ha Ba3iyxy o
(ororpaducare. Komranu H3aaHak acromion je mojesbeH Ha KayIalnHH processus suprahamatus u
BEHTpPIHM processus hamatus. Jlonarnuna xomrana kBpkuua (tuberculum supraglenoidale) je
H30CTala 0K je KOPaKOWIHH H31aHaK (processius coracoldeits) 6H0 BPIo Malnu ¥ YCMEPEeH yHazaa v
6naro Ha jnone. M3ayskeHH cynpakoHIuIapHu oTBop (foramen supracondylare) je buo npucyTtas Ha
JHCTATTHOM JIe/Iy PAMCHE KOCTH M3HA MCAMjaTHOor KoHauryca, Jobpo paseujeH cynpakoHIHIapHu
rpedeH (crista supracondylaris lateralis) Ha TaTepainoO] MOBPIIMHE TEJIA PAMCHE KOCTH 3aBpIIABA HA
IaTepaaHoOM enukoHanycy. Panaea kowrana kppikuua (tuberositas radii) Hanaszuna ce KayaalHo Ha
xOunn. Jlakarna kepra (tfuber olecrani) je umana nse xpanujanHe H3do4uHe U jegHy Kayaanny sehy
u 00mmjy. Qucranno, xOnua 1 NakaTHA KOCT Cy 3aBPLIABAJC €4 MEIHJAIIHMM, OJHOCHO JIATCPAIIHIM
crinonaauM usgankoMm. Cegam kaprnaiHux kKoctujy je Ouno pacnopeheno y asa pena. Iler
METAKAPIATHAX KOCTH]Y HOCHIIE CY TICT MPCTH]Y Ca 110 TPH 4IAHKA OCHM IPBOT IPCTa KOJH J€ HMAao
caMo zBa wiaHka. [(Be ceszaMouuHe KOCTH cy OHIEC CMCIITEHE HA MAIMAPHO] CTPAHH CBAKOT
MeTtakapnodamanreansor 3rioba. Ykyman ©Opoj KOCTH]Y Koje yiasze y cactaB oba mpemmba
excrpemuTera je ocamaecer. OBO MCTPAKMBAILE je N0 OCHOBHC MOJAATKE 33 J1a/b¢ YHOpEIHE
AHATOMCKE M OHONOIIKE CTYIH]E.

Kibyune peun: adhpiuKyl j1aB, KOCTH, IIPEILH EKCTPEMUTET, AHATOME]jA
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MORPHOLOGICAL FEATURES OF THE FORELIMB BONES OF THE AFRICAN LION
(PANTHERA LEO)

Ivana Nesi¢'", Milena Dordevi¢’, Milo§ Blagojevié®, Dejana Cupié Miladinovi¢*, Nikola Cukié®,
Drago N. Nedi¢®
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SDVM Nikola Cuki¢, Assistant, Faculty of Veterinary Medicine, University of Belgrade, Republic of Serbia
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Abstract

African lion is one of the largest cats from the Panthera genus within the Felidae family. Its elongated
and slightly thinner forelimbs are adapted for catching and holding prey during group hunting, which
is an anatomical feature that arose as an evolutionary adaptation to their hunting strategy. This study
on the gross anatomy of the African lion's forelimb had an aim to investigate the morphological
features and numerical information on bones constituting this region of the skeleton. Also, we showed
morphometrical data for different parameters of the bones of the African lion's forelimbs. The bones
of adult male African lion were obtained after post mortem examinations of his carcass. After the soft
tissue remains were removed from the bones, they were boiled and then bleached in 3% the solution
of hydrogen peroxide. After bleaching, the bones were air-dried and then photographed. The
acromion process was divided into caudal suprahamate process (processus suprahamatus) and ventral
hamate process (processus hamatus). The supraglenoid tubercle (tuberculum supraglenoidale) was
absent while the choracoid process (processus coracoideus) was very small and directed backward
and slightly downward. An elongated supracondyloid foramen (foramen supracondyvlare) was present
on the distal humerus above the medial condyle. The well developed supracondyloid crest (crista
supracondylaris lateralis) on the lateral surface of the shaft of the humerus ends at the lateral
epicondyle. The radial tuberosity (fuberositas radii) was located caudally. The olecranon tuber (tuber
olecrani) of the ulna had two cranial prominences and a larger and rounder caudal one. Distally, the
radius and ulna presented medial and lateral styloid processes respectively. Seven carpal bones were
arranged in two rows, Five metacarpal bones carried five digits with three phalanges except the first
one which had only two phalanges. Two sesamoid bones were located on the palmar aspect of each
metacarpophalangeal joint. The total number of bones included in the skeleton of the forelimb was
eighty. This study has provided a baseline data for further comparative anatomical and biological
studies.

Key words: African lion, bones, forelimb, anatomy
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*Kopecnogentiu ayrop: goil. ap. Usan Fanuh, ivan.galic@poli.uns.ac.rs

CAXKETAK

ObGosbema U nopemehajd penpoyKIHje KoJi raca 4ecTH ¢y Y KIHHHYKO] BeTepHHapCKOj
NpaKkcH H HHX0BA YYECTaloCT, Ka0 M MOryhHOCT NpHMeHe Teparuje UMajy K/BYYHY YIOry 3a
cTrRapambe Oyayher motomcrra. CecT BaacHuKa KYNHUX JbyOHMaIia 0 3J]paBCTBEHOM CTaky HBUXOBHX
JKHBOTHERA 3HAUAJHO C€ MPOMEHHIIA MocheImHX rojauna. Ca ipyre ctpade, 300r H3MEHEHOT HAYHHA
JipKarma raca, OHM CY CKJIOHWJH PAsIHYMTHM 3JpaBCTBEHHM nopemehajuma, a mehy mima u
nopemehajumMa penpoyKTHBHOT 3/paBiba. Kaga ce HCIIHTY]y penpoayKTHBHH CTaTYCH Maca, yBeK je
noTpebHO y3€TH JleTalbHY aHaMHe3y M O HCTOPH]M  PenpojyKTHBHOI craryca. Y OBOj
PETPOCTIEKTHBHO] CTYAMjH aHATH3MpaHW Cy MOJAlH Y3eTH o1 95 maca ca mnaroJornjoM
penpoaykrusHor TpakTa. [Mopen najuemhn nopemehaja koju ce jaBmpajy y oBoj 00nacTH, KO OBHX
naca 3abelie’KeHa cy W HeKa peTka ypolena naTtonouika crama. Hajeeha yuectanocrt penponykTipne
natonoruje zadenexena je kop eHckux (73%), a 3atum koa MymkuxX jenunku (22%), nok cy
HeoHaTallHW NauMjeHaTH OuiM HajMame obyxsalieHn oBom BpcToM martonoruje (5%). Xupypiuka
MHTEPBEHIH]a cripoesieHa je y 71% ciydajesa, 10K je hapMakoTepariijoM HHTepBeHHCaHo Ko 24%
nanyjeHara. Y ciyuajeBHMa HeOHATalHHX nopemelaja, MOIJIO ceé camMo KOHCTaToBaTH yrunylhe
mTeHeTa, mwro je 3abenexeno y 5% ciyuajesa. PenpoykTHBHA HCTOpHja Kyje, Myikjaka H Jieria
MOJKe JIaTH OJJTMYHE CMEpHHILIE 32 TOCTOjame TeHeTCKe NMPelHCIIo3HIIH]e 3a Pa3Boj CTepHIINTeTa.
Crora je oBa peTpocleKTHBHA CTY/IHja CIPOBE/IEHA Y [IHIbY MPHKA3a PasIHUUTHX PENPOLYKTHBHHX
nopeMehaja Ha yHuBep3uTeTcko] Berepunapckoj ximuHun y Hoeom Camy, moryhux tepanuja
pasnmuuuTHX nopemenaja, anM M MHIIAAEHIIA MOjaB/bHBA-a MCTHX Y OJHOCY HA IMOM H CTAapoCT.
CpeobyxBaTHO, npobiieMH KOjH ce Hajuyenife japsbajy y BETEPHHAPCKO] MPAaKCH, a OJHOCE ce Ha
MaTONOrH]y PENpOJYKIMje Taca, JyKH BPEMEHCKH NepHo] octajy McrH. [TosuTHBan edexar Koj
OBaKBHX mopemehaja, mpoHanasy ce y Op30j W J1aKkoj AMjarHOCTHIM, ald H CBE CaBPEMEHHjHM
MEeTO0/1aMa 33 lHXOBO KOPHTOBAabE.

Kmyune peun: Cmepurumem,; @apmaxomepanuja; Xupypeuja,; Heu

'lp HUsan Tanuh, mouent, JenapTman 3a BeTepuHapcky Meamnuny, ITossonpuepeann dakynrer,
Yuusepsutet y Hosom Cany, Penybnuka Cpouja

2Jlp Visan Cranumh, pegosuu npodecop, [lenapTMan 3a BeTeprHapeKy Meauimay, [TorbonpHBpeHN
(paxynrer, Yuusepsuter y Hopom Cany, Peny6nuka Cpbuja

p Joean Cnacojepuh, mouent, JlenaptMan 3a BeTepMHApCKy MeaMlMHy, Iloskonpuepeanu
(axyarer, Yuusepsurer y Hosom Cany, Penybinnka Cpouja

*Ilp Bojan Toxosms, penosuu npodecop, /lenaprMan 3a BeTepuHapcky Meauuuny, [lombsonpuspeHu
(dhaxyarer, Yuusepsurer y Hopom Cany, Penybnuka Cpbuja

Jlp Cannpa Huxomnh, acuctent ca noktoparom, JlemapTman 3a BETEPUHAPCKY MeUIHHY,
[Momonpuspenan daxynrer, Yuusepsurer y Hosom Cany, Penyonuka CpOuja

5Jlp Byx Bpauap, Banpeauu npodecop, JlenaprMan 3a BeTepuHapeky Meanimny, Iomonpuspeinn
(pakynrer, Yuusepsuter y Hopom Cany, Penybnuka CpOuja
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Ip Muxajno Epneman, panapeann npodecop, JlenaprmMan 3a BETEPHHAPCKY MeEIHIIHHY,
[Tomsonpuepenuu daxynrer, Yuusepsuter y Hosom Cany, Penybnuka Cpbuja

"Ip ser. Tujana Kykypuh, acuctent, [emapT™an 3a BeTepHHApCKy MeaUIMHY, TTosbonpHepe Hu
(axynrer, Yuusepsurer y Hoom Cany, Peny6nuka Cpbuja

’Tp set. Jdparana Tomanuh, goxtopana, Jenaprman 3a BeTepHHAPCKY MeAMUMAY, [TosbonpuBpeaau
(axynrer, Yuusepsurer y Hosom Cany, Peny6nuka CpOuja

07lp 3opanma Kosaueenh, Bampenuum npodecop, Jlemaprman 3a BeTepHHAPCKY MEAMIHHY,
[Mossonpuspenun paxynrer, Yuusepsurer y Hosom Cany, Penybnuka Cpouja
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THE INCIDENCE OF REPRODUCTIVE DISORDERS IN DOGS
Ivan GALIC', Ivan STANCIC?, Jovan SPASOJEVIC?, Bojan TOHOLJ*,
Sandra NIKOLIC?®, Vuk VRACAR®, Mihajlo ERDELJAN’, Tijana KUKURIC?,
Dragana TOMANIC?, Zorana KOVACEVIC'?
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IDr. Ivan Stan¢i¢, Full professor, Department of Veterinary Medicine, Faculty of Agriculture,
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‘Dr. Jovan Spasojevi¢, Assistant professor, Department of Veterinary Medicine, Faculty of
Agriculture, University of Novi Sad, Republic of Serbia
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56. OIEPAIIMJA JTEJOMHOMA Y KAPJIMYHOJ AYIL/BH IICA

— NPUKAa3 cayqaja -
I'opan ITAPALL'"" Cphan ['IMTOPU'R?, Ormen [TAPALL®
JBM T'opan [Tapam. Betepunapcka ambynanta ,JIAPALL™, bama Jlyka, bocua n Xepuerosuna
JIBM Cphan I'nuropuh, Berepunapekn nueruryT  ap Baco Byrozan™, bamwa Jlyka, BocHa u Xepuerosina
Orwen TMapaw, cryaenr serepune, Berepunapeku Yuusepsurer y Beuy, beu, Aycrpuja
*kopecnonentau aytop: [lapam lopan; parasgoran(@yahoo.com

Kparak caapaj:

Jejomuom je Tun dernurHor Tymopa raatkomunmhaNx henmja, Koju Koj maca y KapiHudHo)
Iyius Hacraje o mutnnhyor TkuBa 3u1a matepuie win Baruue. [Ipucycrso nejomuoma y Kapiuim
rica JIOBOJIM JIO TOjaBe JUCYpHje, aHeMHje, XMIOTITHKeMH]e, TOTHYpHje, TONHIUINCH]e, CTPaHTYpHje
W TeHe3Ma. Y OIHCY HALler CIydaja MMaMo JKEeHKY pace poTBajjiep crapy ocaM rojuua ca npobdiiemom
otekade medexanuje. KIMHHUKAM NperieaoM YCTaHOBBEHO je jAa je mac caaluje (H3HuKe
KoHaMLuMje, Oaro AeXuapupan, CyBe U HENPaBHIHO nojerse /Juiake. XeMaToJoWK 1 OHOXEMHjCKH
nmapameTp cy oMM y (U3MOIOMKNM BpHjeaHocTuMAa. [Tanmammjom abjioMeHa y XHIIOTaCcTPHIHO]
PErHjM M PEKTATHUM HpEerjie oM yTBpheHo je NpHUCyCcTBO HENPaBHIHE MACE BEIHYMHE KOKOLIMjer
jajera mTo je W moTtepheHo ynTpasBydHUM nperneaoM mnca. Ha ocHOBY OBHX MeToja Mperieja
MOCYMELAHO j€ /1a rac uma Tymop usmehy marepuie u jedenor upujesa u 3ato je ypahena xupypiuka
uHTepBeHnrja. Onepainnja oTKIamamba TYMOPO3HOT TKHBa Mica je ypal)eHa y ONITO] HEmEKIHOHO)
AHECTe3Mjd Y3 OCHOBHH MOHHTOpHUHI. Hakon orBapawa TpOyilHE JYIibe YCTAHOBJLEHA je
KarcynupaHa TOTeHIMjaTHO TyMOpo3Ha Maca y peruju u3mely nebemor npujera, matepuie u
mokpaline Geminke. OBa Maca je najJUbUBO [PENAPHCaHa 0/ OKOJHOI TKIBA Y3 TEPMOKAYTEPU3ALIN]Y.
OTKJIOECHA M MPaBHIHO 30pHHYTA 3a MATOXHCTOJOMIKY aHamu3y. AGJOMeH rca je 3aTBOpEH Mo
eTaxkHo] npouenaypu y3 obesbjeheny noctoneparuBHy avainresujy. CraHaapaHa naroxucTrononka
aHanM3a y3eTor y30pKa OMepHcaHoT TKHBA o0aB/beHa je y BeTepuHapckoM MHCTHTYTY ,Jp Baco
byrozan® y bamwa Jlyuu, riae je norephero aa je nejoMmuom. Y3 peloBHE KOHTPOIIE W NPEIEe nac je
610 10OpoT 3/PaBCTBEHOT CTaba, MMA0 j€ HOPMAJIaH aneTHT, Bapemhe W Mmacaxy cajapikaja, mTo je
JIaJ10 MOTBPILY ONpaBAaHOCTH XUPYpUIKOT 3axBaTa. Mako oBaj THIT TyMOpa HHje MAIMIHE NPHPOJIE U
HE YTpOoskKaBa AMPEKTHO KHBOT Mca, BPEMEHOM O MHIHPEKTHO JIOBEO /10 OTSXAHOT JKHBOTA jep Ou
KOMIIPECH]OM Ha OKOJIHA TKHBa H3a3HBao nopemehaje y Bapemy a BjepOBATHO M MOKpEHY.
Jlejomuomu HUCY 4ecT 00IHK TyMopa Koj kyhiHnx spyOuMarta, ann 3aspel)yjy nmaxkmy H caHaunjy y
CBAKOM CITy4ajy.

K/bYUHE PHjEUN: TIAC, IEjOMHOM, YITPa3ByUHA JAHjarHOCTHKA, XHPYPrHja, MaTOXHCTONIOTHja
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SURGERY OF LEIOMYOMA IN PELVIC CAVITY OF DOGS
- case report —

Goran PARAS', Srdan GLIGORIC?, Ognjen PARAS®

DVM Goran Para$, Veterinary clinic "PARAS", Banja Luka, Bosnia and Herzegovina
DVM Srdan Gligoric, Veterinary Institute "dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
Ognjen Paras, veterinary student, Veterinary University of Vienna, Vienna, Austria
*corresponding author: Para§ Goran: parasgoran(@yahoo.com

Abstract:

Leiomyoma is a type of benign tumor of smooth muscle cells, which in dogs in pelvic cavity
arises from muscle tissue in wall of uterus or vagina. Presence of leiomyoma in the dog's pelvis leads
to dysuria, anemia, hypoglycemia, polyuria, polydipsia, stranguria and tenesmus. In description of
our case, we have an eight-year-old Rottweiler female with a problem of difficult defecation. Clinical
examination revealed that dog is in poor physical condition, slightly dehydrated, with dry and
irregular hair. Hematological and biochemical parameters were within physiological values.
Palpation of abdomen in hypogastric region and rectal examination revealed presence of an irregular
mass size of a hen's egg. Irregular mass was confirmed by an ultrasound examination of dog. Based
on these examination methods, it was suspected that the dog has a tumor between the uterus and
colone and therefore a surgical intervention was performed. Operation remove dog's tumorous tissue
was performed under general injection anesthesia with basic monitoring. After opening abdominal
cavity, an encapsulated potentially tumorous mass was found in region between colon, uterus and
bladder. This mass was carefully prepared from surrounding tissue with thermocauterization,
removed and properly disposed of for pathohistological analysis. Abdomen of the dog was closed
according to floor procedure with postoperative analgesia provided. Standard pathohistological
analysis of operated tissue sample was performed at "Dr. Vaso Butozan" Veterinary Institute in Banja
Luka. Sample where confirmed that it was a leiomyoma. With regular controls and examinations, dog
was in good health, had a normal appetite, digestion and passage of contents, which confirmed
justification of surgical procedure. Although this type of tumor is not of a malignant nature and does
not directly threaten dog's life, over time it would indirectly lead to a difficult life because by
compressing surrounding tissues it would cause disorders in digestion and probably urination.
Leiomyomas are not a common form of tumor in pets, but they deserve attention and treatment in any
case.

key words: dog, leiomyoma, ultrasound diagnosis, surgery, pathohistology
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57. NPOIIEHA KBAJIHTETA MJIEKA H IIPOU3BOJA OJ MJIEKA ¥ PEITYBJIMIH
CPBUIU

Pasiocnasa Casuh Pagosanosuh'™ Cunpana Crajkosuh’, Jacna Kypesmsymmh?,
Anhena llgeTkoruh’

' Ipod.ap Panocnara Casuh Panoranoruh, panpennn npodecop,crel.BeT.KIMH. MUKpoOHoIoTHje, Katenpa 3a
XHIHjeHy H TEXHOJIOTH]Y HAMHPHHIA AHHMATHOT NOPEK/Ia,
MdagynTer BeTepHHApCKe MeaniMHe, YHuBep3uTeT v beorpany, beorpan, Cpouja
'Nou.np Cunsana Crajkosuh, monent, Kateapa 3a Xurujeny ¥ TeXHOIOTH]Y HAMHPHHIA AHHMATHOT TIOPEKIIA,
(Dakynrer seTepHHapcke MeauiHue, Yuusepanter ¥ beorpagy, beorpan, Cpouja
2 ap.einJacna Kypemyumh, suing vayuun capaaunk, Hayunu unernryt 3a serepunaperso Cpéuje, beorpas, Cpénja
Cnemn.ser.meanimne ap Anhena Llpetkornh, Jyronncnexr beorpan All, beorpan, CpGuja

Caxerak

Mueko Kao JKMBOTHA HAMHPHULIA HMA BEJIMKH HYTPHTHBHO—()H3HOIOMIKY 3HAYA] H 0ceOHO MecTo
3ay3UMa Y HCXPaHH Jele, cTapux 1 6onecHux ocoba. MepMeHTHCAHH NPOH3BOM CY JTAKO CBAPIbUBH
H MIpenopyuyjy ce ocobama ca pa3BHjeHOM HHTOIEPaHIjoM Ha nakTo3y. CMaTpa ce Ja CBaKOIHEBHO
YHOLIEHE OBHMX IPOM3BOAa oOMoryhaBa ycrnocTap/bame M HOPMATHO  (DYHKHHOHHCAH:E
HHTECTHHANHOT Tpakta. OBM npousBoau ce mobmjajy depmenTanujoM noa yruuajem OakTepHja
wiIeuHe KucenuHe. Y (epMeHTHCAHE TPONU3BOJIE CNAAAJy jOrypPT, KHCEI0 MIEKO, Kedmp u BohHH
jorypt, kao u apyre Bpcre (epmeHTHCaHMX Mieka. [Ipomseonma Oe3belHe M KBATHTETHE XpaHe
JHELITO WeMy TEeXKH CBaKa 3eMba M 300T TOra ce JOHOCE 3aKOHH W NPOMHCH, KOjH AehHHHUIILY
CTAHAAP/C KBATMTETA KOJE€ HAMHPHHIIE MOPAjy Ja HCHYHaBajy Kako OH ce Halle Ha TPHe3u
notpotraya. Mieko crnajaa y OCHOBHE HAMHPHHIIE Y HCXPAHH CTAHOBHHINTBA U IhETOB KBAMTET MOpa
6utH koHTpoaucan. L{nb oBor pama je 6mo ga ce HenmUTa KBAIUTET MISKa H HPOM3BOAA O MIIEKA, ¥
NpoMeTy M M3 yBO3a Ha moapydjy Penybmuke Cpbuje. Martepujan je npeacraBbano ykynHo 70
y3opaka: tepMmudkn obpaheno mueko (n=8) m mpousBoau 0 MiIeka (CHpeBH n=42, KajMak n=2,
Macniai n=3, jorypt ¥ KHCeJo MIeko n=7, ypaa n=1, mieko y npaxy n=3, cypyTka y mpaxy n=3,
backuja n=1). [lapamerapu KBanmuTeTa MIEKA M MPOH3BOAA cy ucnuranu npema [Ipasunauky o
KBAJIMTETA TPOU3BOAa 04 mueka u craprep kymarypa (,,Cn. I'macaux PC™ 6p. 33/2010, 69:2010,
33/2013, 34/2014). Meroze koje cy kopumhene cy nponucane melynapoauum n Hauponanaum 1SO
cranmapaumMa (SRPS ISO 19 660-Oapehusame canpikaja MacTHn— AnuIo0yTHPOMETPHjCKA METOA;
SRPS EN ISO 8968-4:2016- Oapehusame caapsxaja azota; Oapehupame cagpxaja nakroze SRPS
ISO 22662/IDF 198:2007; OnapehuBame cyBe MaTtepHje, METOIOM cCyiiewma, pH BpemHocT-
noteHuHoMeTpHjcku). [lodnjern pezyntati cy nokazamu aa o 235 XEMHJCKHX aHAIH3a y30paka
TepMudkd obpaheHor miaeka W mpoM3BoAa o mueka, 232 anammze (98,7%) cy MCmyEaBane
KPUTEPHUJYME MPOIMHCAHE PETYIATHBOM. JeIaH y30paKk MIleKa y mpaxy HHje 0AroBapao AeKIapariiji
300T MamkeT caapKaja MICYHE MAcTH, aTH O 3a/I0BOJBHO KPUTEPHjYME 1A je AeHIcaH Kao odpaHo
MIIEKO Y Opaxy, jep Cy OCTAlH HCIHTAHH MapameTpu oaroeapajyhu. [lBa y3opka CypyTKe y Opaxy
HHCY HCIYHHJIA KPUTEPHjYM MHHUMATHOL CaJapikaja MPOTEHHA, 0K CY OCTAIH mapameTphd OWin
onrosapajyhu. [lapamerpn kpanmterera cy 3amoBosbaBajyhu, amu ce npemopy4yje npahemse
KBAIIMTETA MJICKA M TIPOU3BO/IA O MIICKA, jep HCKH O] TPOH3BOM HUCY HCITY haBaITH KPHTEPH]YMHUME
nponucanue [1paBuIHHKOM UM HUCY HMATH OArOBapajyhy npou3Bohauxy acKkmapaiujy.

lﬂbyuue peun. KBAIUTET, MICKO, MPOU3BOAH OO MIICKa
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QUALITY ASSESSMENT OF MILK AND DAIRY PRODUCTS IN REPUBLIC OF
SERBIA

Radoslava Savi¢ Radovanovi¢'*, Silvana Stajkovi¢!, Jasna Kureljusié®,
Andela Cvetkovié?

! Prof. dr Radoslava Savié Radovanovi¢, PhD, Msc, spec.clin.vet.microbiology, Associate
Professor, Department of Hygiene and Technology of Food of animal origin, Faculty of
Veterinary Medicine, University of Belgrade, Bulevar oslobodenja 18, Belgrade, Serbia

' Doc.dr Silvana Stajkovi¢, PhD, Msc, Assistnt Professor, Department of Hygiene and
Technology of Food of animal origin, Faculty of Veterinary Medicine, University of Belgrade,
Bulevar oslobodenja 18, Belgrade, Serbia
2 dr Jasna Kureljusié, PhD, senior research associate. Scientific Veterinary Institute of Serbia,
Belgrade, Serbia
Ispec.vet.med. Andela Cvetkovié, DVM, food analyst, Jugoinspekt Beograd LTD, Belgrade,
Serbia.

* g-mail corresponding author: mimica@vet.bg.ac.rs

Abstract:

Milk as a part of human diet has a great nufritive and physiological significance and important part
of youth, elderly and sick persons’ diet. Fermented products produced of milk are easily digestible
and are recommended as a part of diet for people with lactose intolerance. Involving those products
as a part of every day diet has been shown to enables maintenance of intestinal tracts normal
functioning. Those products are produced by fermentation of lactic acid bacteria. Fermented products
are yogurt, sour cream, kefir, and fruit yogurt as well as others. Production of safe and good quality
food is the aim of every country. Hence, every country has laws and rules which define the quality
standards which must be met for food at consumers table. Since milk is basic product, its quality must
be strictly regulated. The aim of this article was to examine the quality of milk and dairy products
produced in Republic of Serbia and imported from foreign countries, as well. Material represented in
total 70 samples— thermally processed milk (n=8) and milk products (cheeses n=42, kajmak n=2,
butter n=3, yogurt and sour milk n=7, cottage cheese n=1, milk powder n=3, whey powder n=3,
baskija n=1). Quality parameters of milk and dairy products were analysed according to the Rule
book of dairy products and starter cultures quality (Official Gazzete of Republic of Serbia no.
33/2010,69:2010, 33-2013, 34/2014). Methods used in this reserch were defined by international and
national ISO standards (SRPS ISO 19 660—Qualitative determination of fats — acidobutyrometric
method; SRPS EN ISO 8968-4:2016 Determination of nitrogen content; SRPS ISO 22662/1DF
198:2007 for determination of lactose content; Determination of dry mater by method of drying, pH
value— potentiometry). The obtained results showed that out of 235 chemical analyses of thermically
processed milk and milk products, 232 (98.7%) met the criteria defined by legislative. One sample of
milk powder did not correlate the declaration due to the lower content of milk fat, but it would meet
the citeria if had been defined as skimmed milk, although the other parameters were in accordance.
Two samples of whey powder did not meet the criteria of minimum protein content, while the other
parameters were in accordance. The quality parameters were satisfactory, but it is recommended to
monitor the quality of milk and dairy products, because some of the products did not meet the criteria
prescribed by the Rulebook or did not fulfill an appropriate manufacturer's declaration.

Key words: milk, dairy products, quality
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58. HIMYHOXHCTOXEMHJA Y JTHJATHOCTHIH TYMOPA XEMATOIIOE3HOT
CHUCTEMA TTACA

Cama Anexcnh Kosauesuh'", Bnagnvmp Kykomn?, Ueana Byunhepuh’
' Hoxrop serepunapekux Hayka, Cama Anexcih Kosauesuh, Pegornn npodecop, Karenpa sa natonorujy, MGakynter
BeTepHHapcKe MeauLmpe, Yuusepaurer y beorpany, beorpan, Penybuuka Cpbuja
?Jlokrop Berepunapekux Hayka, Bnagumup Kykomm, Pejosnn npodecop, Kateapa sa naronorujy, ®akynrer
BETEPHHAPCKE Meauine, Y uueepauter y beorpany, beorpan, Penyonnka Cpouja
*oktop BeTepuHapckux Hayka, Meana Byunhesuh, Banpennun npodecop, Katenpa sa natonorujy, ®akymret
BCTCPHHAPCKE MeniiHe, Y uusepsuter y beorpagy, Beorpan, Penybmnuka Cpbuja
*E-mail konrakr ocobe: skovacevici@vet.bg.ac.rs

Kparaxk cajpixaj
Hmynoxucroxemuja (MXLL) npexacrapiba 3HaqdajHy METOY Y OHKOJIOLIKO] [ATOJOTHJH H [IOBE3Y]E
HMYHOJIOTH]Y, XHCTONOTHjU W Xemujy. OCHOBHHM MPHHIMI METOAE MOApasyMeBa crocoOHOCT
auTHTENna JAa crneun(pUUHO [PENno3Ha W BeKe UW/bHH aHTUreH. Y JIMJarHOCTHUM TyMOpa
xemartonoeznor cucrema (XIIT) npeanna antutena 6u OGuna oHa Koja Mperno3Hajy jeaH aHTHICH.
30or xereporenoctu henuja, Behuna anrThreHa eKCHPUMHPAHA j& M Y HEOUYEKHBAHO] JIMHH]H
Tymopcknx henuja. Crora, HUje JOBOJBAH MaHeN AHTHTENa 3a YCHEMIHY HMYHOXHCTOXEMH|CKY
NHjarHocTHKY, Beh je neonxonno 3uame uz obnacru XI1T.
¥V TkMBHHM y3opuuma focTtaBbeHum Karenpu 3a matonorujy, ®BM, Yuusepsurera y beorpany,
XIIT uuHe YETBPTHHY aHAIM3MPAHMX TyMOpa [aca ¥y  HOCHEHHmE JBe  JEHeHH]e.
HMMyHOXHCTOXEMHJCKH H3BEINTAjH Ca/IpIKe OINC JIOKAIHje H MHTeH3NTeTa peakiuje. OCHOBHH MaHemn
anturena 3a XIIT unne: CD3, CD20, CD79, CD11d, CD45, CD45R u CD117.
Pezynatn ykasyjy Aa je memOpaHCKa HIH LMTOMUIasMartcka peaktuBHocT CD3 nosesana ca T-
henujcknm pedentopom u Bucokom cueunduunowhy npema T aumdountuma n T aumdobnactuma
y T numcomuma. Membpancka peaktusaoct CD20 je uspaskena y npe-b henujama, akrueupannm b
henujama u y b henujekum numdomuma, ca cinunum memopanckum obpacuem excnpecuje CD79 y
npe-b hemtjama. [To namewm nexycrpy, CD79 nuje nobap Mapkep 3a n1a3MOLHTOME HHIIH MHjeTIOME,
Joxazana je u CD11d excnpecuja y cnyuajy numpoma Beaukux rpanyiupanux numdonura (LGL)
y CIIe3HMHH Iica ca crieHoMeranujoM. AntuTena Ha CD45 neykolUMTHH aHTHTEH, M3pajkeHa cy Ha
noepiinHy Behuue henuja XeMaTonoe3Hor cHcTeMa Koje uMajy jeapo. 3abeneikena je excripecuja
CD45R u na henujama TBT-a koj naca. ¥YcraHoriseHe ¢y obe (opme ekcrpecHje (HHTOMIA3MAaTCKa
u MemOpancka) CD117 y pasindyauTiM rpajgycuMa KyTaHor MacTOLHTOMA Maca.
MMyHOXHCTOXEMH]a je HeomxoiHa y wn300py TepamujcKor MNpOTOKoma Ko muMdoma H uMa
HPOrHOCTHYKH 3HA4aj KOj naca ca JumdpoMuma u Kyranum mactounromom. Konauno, MXI]

npeacraBba KOPHCHY CYTIIEMCHTAPHY METOAY CaMO YKOIIHKO CE paiyMc MOp(']JOJ']DHJKa npoMcHa.

K/byune peun: HMyHOXHCTOXEMH]A, [1AC, TYMOPH XEMATOIOE3HOT CHCTEMA
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IMMUNOHISTOCHEMISTRY IN DIAGNOSIS OF HEMATOPOIETIC TUMORS IN
DOGS
Sanja Aleksi¢ Kovagevi¢!", Vladimir Kukolj?, Ivana Vugiéevi¢?
'PhD, Sanja Aleksi¢ Kovadevi¢, Full Professor, Department of Pathology, Faculty of Veterinary Medicine, University
of Belgrade, Belgrade, Republic of Serbia
2PhD, Viadimir Kukolj, Full Professor, Department of Pathology, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Republic of Serbia
*PhD, Ivana Vuci¢evi¢, Associate Professor, Department of Pathology, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Republic of Serbia
*Contact person e-mail: skovacevic@vet.bg.ac.rs

Abstract

Immunohistochemistry (IHC) is a powerful tool in oncology and bridges immunology, histology and
chemistry. Fundamental to the THC test is the ability of an antibody to specifically recognize and bind
the target antigen. The ideal antibody should recognize one antigen in hematopoietic tumors (HPT)
diagnosis. However, due to the heterogenicity of the HPT cells, most of the antigens could be
expressed by unexpected tumor cell lines. Therefore, not only are antibody panels needed for
successful IHC, but the most important is expertise in a related field.

At the Department of Pathology, FVM, University of Belgrade, HPT in dogs comprises one-quarter
of all tumors in histological submissions in the last two decades. IHC reports include a description of
the cellular reaction and intensity of labeling. The main antibody panel that we have used for HPTs
comprises: CD3, CD20, CD79, CDI1d, CD45, CD45R and CDI117.

The obtained results revealed that the membranous or cytoplasmic reactivity of CD3 is associated
with the T-cell receptor complex and expressed high specificity to T lymphocytes and T cell
lymphomas. The membranous reactivity of CD20 is expressed in the pre-B cell to the activated B cell
and in B cell lymphomas, with a similar pattern of staining to that of CD79 expressed at the
cytoplasmic membrane of the pre-B cell. In our experience, CD79 is not a good marker for
plasmacytomas or myelomas. We obtained CD11d expression in the case of LGL lymphoma in the
spleen of the dog with splenomegaly. Antibodies to CD45-leukocyte common antigen, were
expressed on the surface of most nucleated cells of hematopoietic origin. We have recorded the
expression of CD45R on the cells of TVT in dogs as well. We have found different expression patterns
(cytoplasmic or membranous) of CD117 in cutaneous mast cell tumors (CMCTs).

IHC could serve in lymphoma protocol decisions and has prognostic significance in dogs with
CMCTs, but only as additional method to histopathology and helps accompanied by an understanding

of the morphologic changes.

Key words: immunohistochemistry, dog, hematopoietic tumors
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59. YTHUAJ MATEPHJAJIA 3A TAKOBAE HA MHUTPAIIHJY PE3U/IVA
DTAJATA Y THMJ/bEHOJ PUBH

Hukonuna Hosaxos'*, Bpauxuia Kapranosuh?, Jenena Bpanemesuh?®, Cysana Bunakosuh
Kuesxenuh®, bo6an Bypuh®, Bpanucnasa beauh', Jlyman Jlasuh®, Hana Inasma'

Ip. Hukonuna Hogaxoe, sanpeann npodecop, Iomonpuspennn paxynrer Hosu Can , Cpouja
p, Bpanuciasa benuh, pegosun npodecop, Homonpuspenun daxynter Hosu Cag , Cpouja
'Np, Hana Mnaswa, pegosau npodecop, Homonpuspeanu dakynrer Hosu Can , Cpouja
*Jlp. Bpanknua Kapranosuh, Hayunu capagang, Hacturyr BioSens, Cpouja
lp Jenena Bpanemeruh, nayunn capannuk, Hayaun ureruryT 3a retepunaperro Horn Can, Cpbuja
Jlp Cyzana Bugakoeuh Knesxeruh, nayunn capamuux, Hayusn uncTutyT 3a BeTepunapcrso Hoeu Can, Cpouja
Mse, dywan Jlasuh, ncrpaxusaq npunpasunk, Hayunu unctutyT 3a setepunaperso Hosu Cag, Cpénja
*llp et mea criet, boGan Bypuh, Ynpasa 3a setepuny, beorpan, Cpouja
*e-mail koutaxT ocobe: milosevicnina@gmail.com

Kparak caapskaj: @Oranatu cy ecrpu (ranne KucelMHE KOJH HMA]y MHOTO IIPHMEHA.
Haj3nauajHuja je mHXORa yrmorpeda Kao MaBHUX MiacTH(UEATOpa y HHAYCTPHH nodumepa. Lnrb
OBOT MCTPAXKUBAKA j€ Ja e HCIIHTA YTHLA] eCT PA3IHYHTHX [UIACTHYHHX MAKOBAha: MONHETHICH
tepedranar (PET), mommetnnen Bucoke ryctuHe (HDPE), OuopasrpavBH TOJIMETHIEH BHCOKE
rycture (BioHDPE), nonuerunen nvucke rycrune (LDPE), nomunpormnen (PP) w monmamun
nonuetuieH (PAPE) Ha Murpannjy pesuaya dranara y Meco IMHM/BCHOT IIapaHa, MacTPMKE H JIococa,
KOju ¢y uyBaHM Ha -18°C TOKOM TpH W IIECT MECEHH CKIaaHInTeha, KoHIEHTpalnMje ocTaTaka
(ranata oapeheHe cy MeToAOM racHe Xpomatorpadwuje-macene cmexrpoMerpje (GC-MS).
Hunzo0ytun ¢rranar (DIBP) u gubytun ¢ranar (DBP) ¢y drranaru koju ¢y HajBULIe METPHPaIN Yy
meco nococa n3 PAPE ambanaske HaKOH IIeCT MeCeIM CKJIAJMIITEeHha | JIOCTHIJIH CY KOHIIEHTpalHje
ox 73,77 pg/kg n 78.45 pg/kg. Hajsehe Bpeanoctn 6uc(2-etuxexcnn) pranara (DEHP) nakon mecr
MecelH CKIAAMIITeka OHle ¢y MPUCYTHE ¥ Mecy lococa YINAKOBAaHOM Y MOTHAMMI MOJUETHIIEH
(253,56 pgikg), a Hajmame y Mecy mIapaHa YHOAKOBAHOM Y TIOJHIPOMHUICHKO makoBame (157,72
pgikg). Ocranm dranata y CBUM y30pLMMa CY MOKa3alH BHIIE HUBOE HAKOH TPH M ILIECT MecelH
CKIannmuTemha Yy nopehemy ca kouTpomHuMm  y3opkoM. Mehy wucnutuBanmm  dramatima
MOJIMMPONHIIEH je OMO MaTepHjall ca HajMamkoM MHTpaijoM Y pubike Meco. YTBpheHo je aa je Beha
komuuuHa DEHP murpupana y pube ca schum canpmajem mactu. Murpauuja DBP u DEHP u3
HCIIMTHBAHE MIacTHYHE ambanaxe HHje Mpelia BPeJHOCTH Y CKIaly ca orpaHnuemeM EBponcke
YHuje 3a MHTpalMjy ¢a MaTepHjata KOjH CY y KOHTAKTY ca XpaHom y camy xpany. Husoe drranara
Tpeba MpaTHTH W HACTABHTH MCTPA)KHBAMa y OBOj 00JAcTH, MOTOTOBO MITO HE MOCTOjE 3aKOHCKA
OTPaHHYEHA Y TIONIIe/ly MAKCHMAIHHX HHBOA (hTANaTa y XpaHu.

K/byuHe pujeun: n1acTHYHO aKoBamke, AMMIbeHa puda, hTanath, MUrpaimja
Jaxeaauuua: Opo uerpaxmsame je hunancnpao [Mokpajunekn cekpeTapHjarT 3a BHCOKO obpasosame u Hayky, All

Bojsoamna, PenyGinnka Cpouja, Gpoj 142-451 2023-01/01.
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EFFECTS OF PACKAGING MATERIALS ON THE MIGRATION OF PHTHALATE
RESIDUES IN SMOKED FISH

Nikolina Novakov'*, Brankica Kartalovi¢?, Jelena Vranesevié®, Suzana Vidakovi¢ Knezevic®,
Boban Puri¢*, Branislava Beli¢!, Dugan Lazi¢®, Nada Plavia’

'PhD, Nikolina Novakov, assotiate professor, Faculty of Agriculture Novi Sad, Serbia
! PhD, Branislava Beli¢, full professor, Faculty of Agriculture Novi Sad, Serbia
! PhD, Nada Plavga, full professor, Faculty of Agriculture Novi Sad, Serbia
* PhD. Brankica Kartalovi¢, research assocciate, Institute BioSens, Serbia
# PhD, Jelena VraneSevi¢, research assocciate, Scientific Veterinary Institute Novi Sad, Serbia
I PhD, Suzana Vidakovi¢ KneZevié, research assocciate, Scientific Veterinary Institute Novi Sad, Serbia

¥ MSe, Dusan Lazi¢, junior researcher, Scientific Veterinary Institute Novi Sad, Serbia

“Dr vet med spec, Boban Durié, Veterinary directorate, Belgrade, Serbia

* contact person e-mail: milosevicninat@gmail.com

Abstract: Phthalates are esters of phthalic acid which have many applications. The most
significant one 1s their usage as main plasticizers in the polymer industry. The aim of this research is
to examine the impact of six different plastic packaging: polyethylene terephthalate (PET), high
density polyethylene (HDPE), biodegradable high density polyethylene (BioHDPE), low density
polyethylene (LDPE), polypropylene (PP) and polyamide polyethylene (PAPE ) on the migration of
phthalate residues in the meat of smoked carp, trout and salmon, which were stored at -18°C during
three and six months of storage. The concentrations of phthalate residues were determined by the
method of gas chromatography-mass spectrometry (GC-MS). Diisobutyl phthalate (DIBP) and
dibutyl phthalate (DBP) are the phthalates that migrated the most into salmon meat from PAPE
packaging after six months of storage and reached concentrations of 73.77 ug/kg and 78.45 nglkg,
respectively. The highest levels of bis(2-ethylhexyl) phthalate (DEHP) after six months of storage
were present in salmon meat packed in polyamide polyethylene (253.56 ug/kg), and the lowest in
carp meat packed in polypropylene (157.72 pgikg). Phthalate residues in all samples showed higher
levels after three and six months of storage compared to the control sample. Among the tested
phthalates, polypropylene was the material with the lowest migration into fish meat. It was found that
a higher amount of DEHP migrated to fish with a higher fat content. The migration of DBP and DEHP
from the examined plastic packaging did not exceed the values in accordance with the limit of the
European Union for migration from food contact material to food. Phthalate levels should be
monitored and research in this area continued, especially since there are no legal limits on the
maximum level of phthalates in food.

Keywords: plastic packaging, smoked fish, phthalates, migration

Acknowledgments: This research was funded by Provincial Secretariat for Higher Education and Science, Autonomous
Province Vojvodina, Republic of Serbia, grant number 142-451 2023-01:01.
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[Tpenasame no no3uBy

60. KBAJIMTET CHPOBOI' MVIMJEKA ¥V PET'HJH HCTOYHO CAPAJEBO ¥
NEPHOTY 2018-2023.

Anexcanapa BABUR'", Hparana PV] EBWR?, bumana ITIERAHAILL, bojan roJInem?

"mp Asexcanapa ba6uh ap ser., Jagua yeranosa Berepunapeku nnctutyt Penydnmke Cpnceke ., [lp Baco Byrozan®,
bamba Jlyka, bocna u Xepuerosiua
> ma Jlparana Pyjeruh aumn. unk. nomsonpuepese, Jasua yerasosa Berepunapeku uneruryr Peny6nuke Cprexe JIp
Baco byrosan™, bawa Jlyka, bocna n Xepuerosuna
* np Busbana [ehanan anna. mokemep npexpambene TEXHOIOTH]e, HAYIHN capaanuk, Japna yeranosa Berepunapexn
uHCTATYT Peny6mike Cprcke ,./Ip Baco bytozan™, bama Jlyka, bocHa n XepueroenHa
* ap bojan ['onuh cnew. ap BeT., BUIIM Hay4nu capagnuk, JaBHa yeranosa Berepunapeku nuerutyt Peny6nnke Cpncke
Ap Baco bytosan®, bama Jlyka, bocua i Xepueronuna

* g0t Sy
Kopecnoaentan aytop: Anexcannpa baduh, aleksandra.babic@virs-vb.com

Kparak caapaxaj

CrpoBo MIHjEKO MPe/ICTaB/ba CIOKEHH NPOH3BOJ MIH]EUHE HKITHje3/Ie cHcapa, KOjH je JIOBOJbaH Jia
HErOBHM KOPHIITEHEM Y HCXPaHH MITadyHalla OCTHIHEMO MpaBHiaH passoj opranusma. Keannrer
CHPOBOT MITHjeKa MOIpa3yMeBa XeMH]CKH CAcTaB H XHTHjEHCKY HCpaBHoCT (Dpoj comarckux hienuja
u ykynaH 6poj 6akrepuja). Comarcke hemje cy Te Koje ce y3uMajy Kao HajOUTHH]H TOjeTMHAYHH
nokasaTesb KBAIHTETa MIIHMjeka, ¢ 003HPOM Jia IOKa3yjy 3/paBCTBEHH CTATYC BUMeHa Kpapa. YKynaH
Gpoj GaxTepHja, mopejl Tora ITO je HHAMKATOP 3IPABCTBEHOr CTaTyca CTaja, ykasyje takohe u Ha
XUTHjEHY MOCTyNaKa Ha (GapMu MPUIMKOM MYKE H Xiahema MIMJeKa, Kao M HheroBor 4ypama. ¥
UJBY NPUOIMIKABAA CTAHIAPAHMA KBATMTETA CHPOBOT Miunjeka y EBpoICKoj yHHjU M cTRapamy
moryhHocTH 3a nnacMan npon3eo/a gomahux npouseolada Ha To Tp:HINTE, Npey3eTa je Ypenda EY
853/2004 xpo3 [IpaBHIHHK O KBATHTETY CBjeXKEr CHPOBOTI MIIMjeKa M YCIOBHMMA 3a pajl OBIAIITEHE
naboparopuje (Crnyxbdenn rnacuuk Penybnauke Cprncke 81/15, 46/18). Osaj [papunnuk nedunniie
MIIMjEKO CTaHAapAHOT KBAJIHTEeTa Kao MiIMjeKko koje caiapiku mame o 400.000 comaTtckux henmja
oanocHo 100.000 Sakrepuja y jeqHom MUITHIHTPY. YTBphuBame 6poja comarckux henuja obasbeHO
je nnctpymenToM Fossomatic (FOSS, JlaHcka) MeTOI0M NPOTOYHE HMTOMETPHjE MPEMa CTaHAapIy
BAS ISO 13366-2:2008 Manjeko - 6pojame comarckux hemmja - [Ino 2: Yryretso 3a pag ¢gayopo-
ONTO-eNeKTPOHCKHX Opojaua, a oApehuBame ykynHor Opoja OaxTepuja HHCTpyMeHTOM Bactoscan
(FOSS, Jlancka) meTomoM MNpOTOMHE UMTOMETPHje TpeMa YOYTCTBY mMpou3Bohaua ompeme.
Hcrpaxneame je obarmeno y perdju Mcerouno CapajeBo (npoctopun mman Pemybnukxe Cprcke,
Bocna n Xepueroeuna), y mepuoay 2018-2023. rogune u obyxsara 26.988 y3opaka cupoBor
minjeka. Oea pernja je ogabpaHa kKao peruja ¢ HajMamuM OpojeM mponsBoljaua CHPOBOT MIHjeKa U
¢ HajMamumM Opojem npouseoljaua cHpPOBOT MINjeKa CTaHAAPAHOT KBANHTeTa Y nepuoxy 2017-2018.
rojanHa. L{Ib HeTpakuBaka je MpoljeHa KBAIUTETa CUPOBOr MIIHjeKa Ha OCHOBY Opoja cOMaTCKUX
henmuja n Haxrepuja. Hajmamu 6poj npouseohaua ¢ MaujekoM cTanapaHor keanutera je 61o 2018,
roaute (68,39%), nok je Hajsehu 6poj 6ro 2023. roguse (89,78%). HobujeHn peayaraTi ykasyjy Ha
TO J1a ce U3 rojliHe y rouHy noeehara 6poj mpouseohaua cipoBor MiIHjeka CTaHAapAHOT KBATHTETA,

Kbyune pujeun: comarcke hemmje, Oaktepije, CHPOBO MIMjEKO, KBATHTET.
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QUALITY OF RAW MILK IN THE EAST SARAJEVO REGION IN THE PERIOD 2018-
2023.
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*Corrcsponding author: Aleksandra Babi¢, aleksandra.babic(@virs-vb.com

Abstract

Raw milk is a complex product of the mammary gland of mammals, which is sufficient to achieve
proper development of the organism by using it in the nutrition of the young. The quality of raw milk
implies chemical composition and hygienic correctness (number of somatic cells and total number of
bacteria). Somatic cells are the ones that are taken as the single most important indicator of milk
quality, since they show the health status of the cow's udder. The total number of bacteria, in addition
to being an indicator of the health status of the herd, also indicates the hygiene of procedures on the
farm during milking and cooling of milk, as well as its storage. In order to approach the quality
standards of raw milk in the European Union and to create opportunities for placing products of
domestic producers on that market, EU Regulation 853/2004 was adopted through the Rulebook on
the quality of fresh raw milk and conditions for the work of authorized laboratories (Official Gazette
of the Republic of Srpska 81/15, 46/18). This Rulebook defines standard quality milk as milk that
contains less than 400,000 somatic cells or 100,000 bacteria in one milliliter. The determination of
the number of somatic cells was performed with the Fossomatic instrument (FOSS, Denmark) using
the flow cytometry method according to the standard BAS 1SO 13366-2:2008 Milk - counting of
somatic cells - Part 2: Instructions for the operation of fluoro-opto-electronic counters, and the
determination of the total number of bacteria with the instrument Bactoscan (FOSS, Denmark) using
the flow cytometry method according to the equipment manufacturer's instructions. The research was
carried out in the East Sarajevo region (spatial plan of the Republika Srpska, Bosnia and
Herzegovina), in the period 2018-2023 and includes 26,988 samples of raw milk. This region was
selected as the region with the smallest number of producers of raw milk and with the smallest number
of producers of raw milk of standard quality in the period 2017-2018. The aim of the research is to
assess the quality of raw milk based on the number of somatic cells and bacteria. The lowest number
of producers with standard quality milk was in 2018 (68.39%), while the highest number was in 2023
(89.78%). The obtained results indicate that the number of producers of raw milk of standard quality
is increasing year by year.

Key words: somatic cells, bacteria, raw milk, quality.
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61. VTULAJ BPOJA COMATCKHX REJ/IHJA, BAKTEPHJA H CE3OHCKHX
BAPUJALIMJA HA KBAJIUTET MJIMJEKA ¥ PEITHJH HCTOYHO CAPAJEBO ¥
TOKY 2023. TOIMHE
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Kopecnojentan aytop: Anexcanapa baduh, aleksandra.babic@virs-vb.com

Kparaxk caap:aj

Moaujeko npejcTaB/ka MPOM3BOJ MAMJEUHE 3KJIe3/ie KOjH je MPHMapHO HaMHjeheH 3a HMCXpaHy
MIIayHUa u CHCApa, a CHO3HABIIM HeroB KBAIHTET, YOBjeK je MOvUeo Ja ra KOPHCTH Yy CBOjoOj
ucxpanu. OHO npeacTar/ba OCHOBHH MPOJIYKT y3roja roBejia, U Kao TaKBO je BUCOKO LH]eHeHO Kao
M3BOP NPOTEHHA aHUMATHOT nopekna. Mujeko caapxu npexo 100 paznuuuTHX cacTojaka 011 KOjux
CY HEKH He3aMjeHBH ¥ HCXPaHHU HOBjeKa (MIMjE€YHa MacT, NPOTEHHH, NakTo3a). LIuk HeTpakuBama
je ytephuBame yrtHuaja Opoja comarckux henmwja m OakTepHja, KAa0 M CE30HCKHX BapHjalHja Ha
KBIHTET CHPOBOI MiHjexka. YTBphuBame Opoja comarckux hemmja 00aB/beHO je HHCTPYMEHTOM
Fossomatic (FOSS, /laHcka) MeTO/IOM TTPOTOYHE IIMTOMETpHje npeMa cTanaapay BAS 1SO 13366-
2:2008 Mnujeko - Opojame comarckux hemmja - Jno 2: YnyrctBo 3a pan iayopo-onTo-
eNeKTPOHCKHX Opojaya, a oapehuBame ykynHor Opoja Dakrepuja nHcTpyMeHTOM Bactoscan (FOSS,
Jlancka) MeTOmOM TPOTOMHE LHTOMETpHje mpema ynyTcTey mnpouseohada ompeme. [lpema
npocropaoM mnany Pemybmuke Cpricke (bocha n Xepueroenna), ogabpano je Metouno Capajeso,
peruja ¢ HajMamHM Opojem mnponssohaua CHpPOBOT MIIHjeKa, a YjeAHO M ¢ HajMamuM Opojem
npou3Bohaua KojH cy HMManu MIHMjeKO cTaHgapaHor keamutera y nepuoxy 2017-2018. rogmua.
Herpaxkupame je obarmeno TokoM 2023. rogune u obyxeara 4.132 yzopka cuposor mumjeka. On
YKyIHOT Opoja McnuTaHMX yzopaka, 6,36% y3opaka CHPOBOT MIHjeKka HHje GHIO cTaHmapaHoT
KBAIHTETAa npeMa IIpaBHIHHKY © KBaIHTETY CBjeKEr CHPOBOI MIMjeKa M YCIOBHMA 3a paj
opnamwtennx naboparopuja (Cnyxbenn rnacuuk Penybmuxe Cpreke 81715, 46/18). [Iparunnuk
fgeduHMIIe MIM]EKOo CTAHIapAHOT KBATHTETA Kao MINjeKo Koje canapixu Mame o1 400.000 comarckux
henuja, oarocno 100.000 daxrepuja y jennom mumuautpy. [locmarpajyhn keanurer mumjexka mno
MepHOANMA TOANIIBUX 1004, HajMakH MPOLEHAT MIHjeKa KOje HHIje CTaHJapAHOT KBanuTeTa 6uo je
y jecemem nepuoay (17,49%), kana cy HajMame BapHjalHje BpEMEHCKHX MPHIHKA, a YjeJHO je TO H
HajcTaOHIIHHjH TIEPHO/I MO MHTalky HcXpaHe. Y JbeTHOM nepuoay yrephen je Hajsehm npouenat
MIIHjeKa KOje HHje cTaHjaapaHor keanutera (32,32%), WTO je MOBE3aHO C H3Y3eTHO BHCOKHM
TeMmepaTtypama, Te npobieMiMa koje mpon3eohatn nmajy ¢ HCXpaHOM, XHTHjEHOM MYZKE 1 UyBameM
MITH]eKa.

Kbyune pujeun: comarcke henmje, Gaxtepuje, CHPOBO MIHjEKO, KBATHTET.
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INFLUENCE OF THE NUMBER OF SOMATIC CELLS, BACTERIA AND SEASONAL
VARIATIONS ON THE QUALITY OF MILK IN THE EAST SARAJEVO REGION
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4 Dr. Sei. Biljana Pec¢anac BSc. Food Technology Engineer, Research Associate, Public Institution Veterinary Institute
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Abstract

Milk is a product of the mammary gland, which is primarily intended for feeding young mammals,
and after realizing its quality, man began to use it in his diet. It represents the basic product of cattle
breeding, and as such is highly valued as a source of protein of animal origin. Milk contains over 100
different ingredients, some of which are irreplaceable in human nutrition (milk fat, proteins, lactose).
The aim of the research is to determine the influence of the number of somatic cells and bacteria. as
well as seasonal variations, on the quality of raw milk. The determination of the number of somatic
cells was performed with the Fossomatic instrument (FOSS, Denmark) using the flow cytometry
method according to the standard BAS ISO 13366-2:2008 Milk - counting of somatic cells - Part 2:
Instructions for the operation of fluoro-opto-electronic counters, and the determination of the total
number of bacteria with the instrument Bactoscan (FOSS, Denmark) using the flow cytometry
method according to the equipment manufacturer's instructions. According to the spatial plan of
Republika Srpska (Bosnia and Herzegovina), East Sarajevo, the region with the smallest number of
producers of raw milk, and also with the smallest number of producers who had milk of standard
quality in the period 2017-2018, was selected. year. The research was conducted in 2023 and includes
4,132 samples of raw milk. Of the total number of tested samples, 6.36% of raw milk samples were
not of standard quality according to the Rulebook on the quality of fresh raw milk and conditions for
the work of authorized laboratories (Official Gazette of the Republic of Srpska 8115, 46/18). The
rulebook defines standard quality milk as milk that contains less than 400,000 somatic cells, that 1s,
100,000 bacteria in one milliliter. Observing the quality of milk by periods of the year, the lowest
percentage of milk that is not of standard quality was in the autumn period (17.49%), when there are
the least variations in weather conditions, and at the same time it is the most stable period in terms of
nutrition. In the summer period, the highest percentage of milk that is not of standard quality was
found (32.32%), which is related to extremely high temperatures, and problems that producers have
with nutrition, milking hygiene and milk storage.

Key words: somatic cells, bacteria, raw milk, quality.
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62. OJEHA 3JPABCTBEHE UCITPABHOCTH MECA U ITPOU3BOJIA O MECA
HA OCHOBY ¥YTBPBEHE KOJIMYUHE TEINKHX METAJIA

Bumana IIERAHALL", Bojan TOJIMR?, [lparan KACATWR?

' ip Bussana [Mehanan quno. wiskemsep npexpaMOeHe TEXHONOIH]e, HAYYHH capaHuK, JaBHa yetaHosa BerepuHapeku
uneTHTYT PenyGnnke Cpnexke ,JIp Baco Byrozan®, bama Jlyka, bocna n Xepuerosuna
* 1p Bojan lonuh criew. ap Bet., BUILM HAYUHM capaaHuK, JapHa yveraHosa Berepunapcku nHetutyT Peny6nke Cprcke
.Jp Baco bytosan®, bama Jlyka, bocha n Xepuerosnna
* nip [paran Kacaruh np ser., nayusnn capanauk, Japaa yeranosa Berepunapexu unctatyt Penybmmxe Cpucke |, Jp
Baco byrozan™, bawa Jlyka, bocHa u Xepuerosuna

"Kopecnoaentin aytop: Busana IMehanan, biljana.pecanac(@virs-vb.com

Kparak canpaxaj

3Ha4aj Meca y JbYACKO] HCXPaHH J€ BEJIHMKH M ¢ 003HPOM /a YTHYE HA LJEIOKYIIHO 3APaBIbe, heroBa
KoH3yMauuja je Beoma saxua. Jla On mMeco u npoussoau o4 Meca OMIIH 34PABCTBEHO MCIIPABHH 33
HCXPaHy Jby1H Mopajy OMTH NPOM3BEICHH Y3 IIPUM]EHY CBHX 3aXTjeBa O 3[PaBCTBEHO] HCIIPABHOCTH
xpane, yckialjeHux ¢ HBeHoM HAMJEHOM W HE CMHU]Y H3a3HBATH IUTETHE [10C/HEMLE 33 HOBjEKa.
[Morenupjanmy oHacHOCT 1O 3ApaB/be IbYAU MPEACTABBA]Y TELIKH METa]M Kao WTO ¢y 0J0BO,
KaAMH]YM W apceH, KOju MOry OUTH HPUCYTHU Y PAa3siIH4YUTUM TKHBHMA JKHUBOTHILA HHJE MECO C€
KkopucTH 3a uexpany. s erpaxkupaisa je oujena 34paBcTBeHe UCIPABHOCTH Meca M IPOU3BOJIA 011
Meca Ha OCHOBY KOJMYHMHE OJ0Ba, KaaMmujyma W apcedHa u ycknahenocr ¢ Ilpasunnukom o
MAKCHMATHO J103BOJbEHMM KOJIMUYMHAMA 32 ojapeheHe KonTamuHante y xpanu (CiaykOeHH riaacHuk
Penybiuke Cpncke 32/21). V nepuony mapr 2023-(edpyap 2024. rogune aHamusupano je 212
y30paKka Meca W MpOM3BOAA 0JI Meca M CHPOBEACHO YKYMHO 613 mojeqMHaYHMX HCOHTHBAHA.
HMenutusame apcena spiuedo je Merofgom BAS EN  14546:2007 (aTtomcka ancopriHoHa
CHEKTpoMeTpHja reHepucama xuapuiaa-HGAAS), a onosa u xaamujyma merojgom BAS EN
14084:2005 (atomcka ancopiiyona criekrpomeTprja-AAS). Hajseha npocjedna Bpuje/iHocT apceHa
yrBphena je y roeehem mecy (0,013+0,0029 mgikg), a onosa y ceumckom mecy (0,023+0,0067
mg'kg). TIpocjeuna BpHjeAHOCT KaAMHjyMa y CBHECKOM Mecy je Gumma 0,008+0,001 mgkg ¥V
nunehoj jerpu je sabuibekena Hajeeha konmumna xaamujyma ox 0,021 mgkg, y rorehem mecy
apcena ox 0,022 mg/kg, a y cBumckoM Mecy onosa 04 0,043 mg/kg. Ha ocHoBy no0njennx pesynrara
yTBphjeHa je ycarnamieHOCT ca 3axTjeBHMa MpPOIMHCAa M OLMjeHhEHAa Mamba H3J0KEHOCT OBHM
TOKCHYHUM MaTepHjaMa, Koje NpecTaB/ba)y NOTEHIH]aIHy ONacHOCT Mo 3/pasibe Jbyan. Jlobujenu
HAJIa3H HEe HCKIBYUY]Y AJby NPHMjEHY Mjepa Koje ce Mpey3nMajy Y IHJbY CMambetha TEHIKHX MeTalia
¥ XpaHH, Kao H 3a yHanpeheme 3/ipaBCcTBeHE HCTIPABHOCTH Y MPOH3BOIHO] MPAKCH.

KJ’b}"{HE ijE'{H: MECO, MPOU3BOJH 01 MeCa, 3[IPABCTBCHA HCIIPABHOCT, TCIIKH METAIH.
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‘Corresponding author: Biljana Pe¢anac, biljana.pecanaci@virs-vb.com

Abstract

The significance of meat in human nutrition is substantial, and considering its impact on overall
health, its consumption is highly important. For meat and meat products to be health safety for human
consumption, they must be produced while adhering to all food safety requirements, aligned with its
purpose, and must not pose harmful consequences to humans. Heavy metals such as lead, cadmium,
and arsenic present a potential health hazard, which can be found in various animal tissues used for
human consumption. The research aims to assess the health safety of meat and meat products based
on the levels of lead, cadmium, and arsenic and their compliance with the Regulation on maximum
permitted levels for certain contaminants in food (Official Gazette of the Republic of Srpska 32/21).
During the period from March 2023 to February 2024, 212 samples of meat and meat products were
analyzed, and a total of 613 individual tests were conducted. Arsenic was tested using the BAS EN
14546:2007 method (hydride generation atomic absorption spectrometry-HGAAS), and lead and
cadmium were tested using the BAS EN 14084:2005 method (atomic absorption spectrometry-AAS).
The highest average value of arsenic was found in beef (0.013+0.0029 mg/kg), and lead in pork
(0.023+0.0067 mg/kg). The average value of cadmium in pork was 0.008+0.001 mgkg. The highest
amount of cadmium was recorded in chicken liver at 0.021 mgkg, arsenic in beef at 0.022 mgkg,
and lead in pork at 0.043 mg/kg. Based on the obtained results, compliance with regulatory
requirements was established, and a lower exposure to these toxic substances, which pose a potential
health risk to humans, was assessed. The findings do not exclude further implementation of measures
aimed at reducing heavy metals in food, as well as improving health safety in production practices.

Key words: meat, meat products, health safety, heavy metals.
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63. TEILLIKH METAJIU Y XPAHH 3A JKUBOTUE

Panosan JEOTEHHUR', Bumana IERAHALL, Munujana TOJINR?

! Pamoran Jedrenuh mumn. xemiyap, JagHa ycranoga Betepunapeku unctutyT Penydnuke Cpncke ./lp Baco
bytozan™, bama Jlyka, bocha u Xepuerosuna
2 np bumana Tehanan qunn. uuskersep npexpamMbeHe TeXHOIOTH|E, HAYYHE CApajIHHK, JasHa ycTaHosa Betepuunapeku
nHeTHTYT Penybanke Cpneke L Jlp Baco Byrosan®, bama Jlyka, Bocna n Xepuerosuna
*ma Munmjana lomuh guno, moxersep npexpambene Texnonornje, Jasna yeranosa Betepunapeky uneturyt
PenyGauke Cpneke .. JIp Baco Bytozan™, bama Jlyka, bocha n Xeprieropuna

“Kopecnonentun ayrop: Pajosan Jedrenuh, radovan jeftenici@virs-vb.com

Kparak canpmxaj

Hajuenthu Tenku MeTany koju ce Mory HahM y XpaHH 34 SKUBOTHELE CY ONTOBO, KAIMHJYM, apceH U
xkuBa. OBH METAIH UMajy TeHJAeHUH]y OHoakyMmylanuje y OpraHu3My M TOKCHYHH cy Beh y manum
KONMMHHAMA 34 KHBOTHILCKH OPTaHH3aM, Ka0 M 90BjeKa, Koju je ciencha kapuka y TaHiy ucxpase.
Lmb ueTpakuBama je Mperjaej TeHIKHX METala Yy PasiuduTHM BPCTAMA XPaHe 33 JKUBOTHELE
CBPCTAHE ¥ MET KATEropuja: KPMHBA, MPEMHKCH, TIOTIYHE KPMHE CMjece, TOMyHCKE KPMHE CMjece i
xpana 3a pube u ycxnahenoct ¢ perynatusoM. McTpakupame CIPOBEACHO ¥ IepHoay o mMapta 2022,
a0 okxtobpa 2023. roguHe o0yxBaTHIO j¢ aHanuiy VKymHO 31 y30pka XpaHC HAMHJCHCHC
wusoTHIBRAMa. O Tor 6poja, 15 yiopaka je auo cayKOCHE KOHTPOMNE, 4 OCTATH Y30PIH 10CTAB/CHH
o cyDjekara y mocnosamwy xpanom. Menutieama cy crposeacHa metogama BAS EN 14546:2007,
BAS EN 14084:2005 u npema ynyterBy npoussoljada onpeme :kuuHor aHaanzatopa AMA 254, On
YKYIIHO QHAAH3HPAHMX Yy30paka, 0J0BO je Owio npucyTHO y 24 y3opka, npu 4emy je Hajeeha
konmunHa 01 0,429 mg/kg yrepliena y npemukcuma. Kagmujym je keantudukosan y 30 yzopaxa, ¢
najschom nmpoceunom kouuentpamnjom raxohe y npemuxcuma, uznocusmn 0,584 mg/kg. llro ce
THYC XpaHe HaAMeHeHe pubama, y 0] je nponaljena najeeha konuuuna apeena (3,812 mgikg) u xupe
(0,075 mg/kg). JKuea je kBantuduropana y Hajmamem 0pojy y3opaka (20), 10K cy KOJIHMYHHE JKHUBE
y kpMuBuma Owune ucnon wim Ha HuBoy kBanTudukauuje merome (<0,001 mg'kg). Toxom
HCTPAXKHUBALA HHUCY YTBpheHe KOMMYHHE TCHIKHUX METAla M3HAA PEryIarHBOM  HPOIMHCAHE
MAaKCHMAITHO [03B0JbeHe KomuauHe. Mnak, Harsaniena je motpeda 3a KOHTHHYMPAHHM HAI30POM H
npahermeM IBHXOBE MPUCYTHOCTH Pad 3AIITHTE 3/PAB/bad KAKO JKHBOTHELA, TAKO M JBbYIH KOJH
KOH3YMHPA]y MPOU3BOJIC JKKUBOTHILCKOT MOPHjEKa.

Kibyune pujeyn: TCIIKH MCTAIH, OJI0OBO, KaJMHjyM, apCCH, KHBA, XPAHA 33 JKHBOTHILC.
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“Corresponding author: Radovan Jeftenié, radovan jeftenic(@virs-vb.com

Abstract

The most common heavy metals found in feed are lead, cadmium, arsenic, and mercury. These metals
have a tendency to bioaccumulate in the organism and are toxic even in small quantities for both
animal and human organisms, with humans being the next link in the food chain. The aim of the
research is to review the heavy metal content in various types of feed categorized into five categories:
fodder, premixes, complete feed mixtures, supplementary feed mixtures, and fish feed, and to ensure
compliance with regulations. The study conducted between March 2022 and October 2023 involved
the analysis of a total of 31 samples of feed. Out of this number, 15 samples were part of official
controls, while the rest were provided by subjects in the food business. The analyses were conducted
according to methods BAS EN 14546:2007, BAS EN 14084:2005, and according to the
manufacturer's instructions for the AMA 254 mercury analyzer equipment. Of the total analyzed
samples), lead was present in 24 samples, with the highest quantity of 0.429 mg/kg found in premixes.
Cadmium was quantified in 30 samples, with the highest average concentration also found in
premixes, amounting to 0.584 mg/kg. Regarding fish feed, the highest quantities of arsenic (3.812
mg'kg) and mercury (0.075 mg'kg) were found. Mercury was quantified in the lowest number of
samples (20), while mercury levels in feed were below or at the method's quantification level (<0.001
mg'kg). During the research, no quantities of heavy metals above the regulated maximum allowed
levels were detected. However, the need for continuous monitoring and tracking of their presence is
emphasized for the protection of the health of both animals and humans consuming animal products.

Key words: heavy metals, lead, cadmium, arsenic, mercury, feed.
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64. PE3VJITATH MOHUTOPHHT A KBAJIMTETA U 3[IPABCTBEHE
MCIIPABHOCTH MECA U IPOU3BOJIA O/l MECA ¥ 2023. 'OJAWHHU

Busmana [TERAHAIL', Bojan TOJIWR?, JIparan KACATWR?

' ip Bussana Tehanar UL MHKemep npexpamMieHe TEXHOIOrH] e, HAYMHH CapajiHuK, JaBHa yeranosa BetepuHapekn
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2 1p bojaun loanh cniett. ap BeT., BHILK HAYUHH capajHuK, JaBHa yeraHosa Berepunapcku nacTuTyT Penybmike Cprcke
wAp Baco bytosan”, bama Jlyka, bocna i Xepuerosuna
* np Jparan Kacaruh np set., Hayunu capaiuuk, Jagua yeranosa Betepunapekin uuetutyT Penybmuke Cprcke . Jp
Baco byroszan™, bama Jlyka, bocha n Xepuerosuna

"Kopecnoaentan aytop: bubana IMehanan, biljana.pecanac@virs-vb.com

Kparak caap:xaj

Vernady ¢ nponucanum nadnexcnocmuma, PenyGauura ynpasa sa uncnexyujcke nociose Penyoaure
Cpncke (Gemepunapcka UHCREKyUja), Cnpogena je MOHUMopune v 6e3u ¢ NpUopIcasareem nponuca
Koju ce odnoce na Keaiumen u 30pascmeeny UCnpAacnocn mecd u npoussoda 00 meca. Monumopunz
je cnposeden  kpajem 2023, codune, obyxeamajvhu murpobuoiowxa u usuurko-xemujera
UCRUMUBAILA, KAO U UCIUMUBAIbE MEWKUX Memaia u pesudya anmubuomura. Dusuuro-xemujcra
UCRUMUGAIbA KEATUMend u mewkux memaia cnposedena cy memodana BAS ISO 937:2007, BAS
ISO 2918:2007, BAS ISO 23776:2022, BAS ISO 3496:2007, BAS ISO 1444:2007 u Codex Stan 89-
1981, BAS EN 14546:2007, BAS EN 14084:2005, a murxpobunowra memodama BAS ISO 16649-
1:2008, BAS EN ISO 4833-1:2014, BAS EN ISO 11290-2-2018, BAS EN ISO 6579-1/A1 2022, a
ucnumueaIbe pesudya anmubuomura memooom 6 naoud. 3a nompede wCnUMuUearba Keaiumemd,
anamzupano je 40 ysoparxa, npu uyemy ¢y cnposedene 234 usuuxo-xemujerke anaiuze. 'V
npouseoduma uz epyna duno u epyvoo vceumwene Oapene robacuye, 17,5% ysopaxa nuje
300060/bACAN0 3aXMjese Keanumema 3602 nedosossioz cadpacaja npomeuna u nogeharnoz cadpicaja
Koaazena. ¥V nozredy npucyvemsa pezuoyd anmmubuomukda W mewikux memand, nucy yvmephenu
nesadosopasajyhu vzopyu. Haxon cnposoliersa mukpoduonowkux anaiusza na 15 ysopaxa, vimephen
Jje cmamyc 30pascmeene UCNpAGHOCTU, NPU veMmy je omipueen jedan nesadososeasajyliv yzopax
Mbesenoe meca 3boe noeelianoe dpoja muxkpoopeanuzamva na 30°C. C obzupom da nosehan époj
MUKpoopeanusama Modxce Oumu nocweduya HedosobHe Xusujene, npenopydyie ce npumjena
CIPOACUTUX XUSUJEHCKUX CIandapod mokom npouseodive, mpancnopmd i cKiaoutumerod mecad,
Kako 0u ce cmario pusuk 00 nosehanoe opoja baxkmepuja u ocucypaia dezdjednocm npouszeoda 3da
nompowawe, Taxohe, yuanpujeherse mexnonowrux npoyeca npouzéodive, 0064  KOHMPOId
Keanumema u noHobwaree CUposUia Mo2y noMolit y ROCMuzarey Jcebenos Keaiumema Kobacuya u
obesbujedumu 1uUxosy d0CHEOHOCHt Ha MPICULHMY.

KJ’b}"lHB pllje‘lll: MOHHTOPHHT, MECO, NNPOH3BOIH 011 MeCa, KBAITHTET, 3/(PABCTREHA HCIIPABHOCT.
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Abstract

In accordance with the prescribed authorities, the Administration for Inspection Affairs of Republic
of Srpska (Veterinary Inspection) conducted monitoring regarding compliance with regulations
related to the quality and health safety of meat and meat products. The monitoring was conducted at
the end of 2023, encompassing microbiological and physico-chemical testing, as well as testing for
heavy metals and antibiotic residues. Physico-chemical testing of quality and heavy metals was
conducted using methods according to BAS ISO 937:2007, 2918:2007, 23776:2022, 3496:2007,
1444:2007, and Codex Stan 89-1981, BAS EN standards 14546:2007, 14084:2005, microbiological
according to BAS ISO 16649-1:2008, EN ISO 4833-1:2014, EN ISO 11290-2-2018, EN ISO 6579-
1/A1 2022, and and antibiotic residue testing was conducted according to Method 6 plates. For the
purpose of quality testing, 40 samples were analyzed, with a total of 234 physico-chemical analyses
conducted. In products from the groups of finely and coarsely ground boiled sausages, 17.5% of
samples did not meet quality requirements due to insufficient protein content and increased collagen
content. Regarding the presence of antibiotic residues and heavy metals, no unsatisfactory samples
were found. Following the microbiological analysis of 15 samples, the health safety status was
determined, with one unsatisfactory sample of ground meat identified due to an increased number of
microorganisms at 30°C. Considering that an increased number of microorganisms may be a
consequence of inadequate hygiene, it is recommended to apply stricter hygiene standards during the
production, transportation, and storage of meat to reduce the risk of increased bacterial counts and
ensure product safety for consumers. Additionally, improvements in production technological
processes, better quality control, and enhancement of raw materials can help achieve the desired
quality of sausages and ensure their consistency in the market.

Key words: monitoring, meat, meat products, quality, health safety.
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65. IPUCYCTBO XUCTAMMWHA ¥ PUBU U ITPOU3BOJUMA O/ PUBE

Munujana TOJIHR!, Jenena AHUYUR?, bussana IERAHALL, Bojan F'OJIMR?

' Ma Mimjana lonuh qunm. vikersep npexpaMoeHe TexHoIOTHje, JaBHa yeTaHOBa BeTepuapeki HHCTHTYT
Penybnuke Cpneke .. Jdp Baco byrosan™, bama Jlyka, bocna n Xepuerosuna
2 Jenena Aunuuh gunn. xemuuap, Japua yeranosa Betepunapeku uncturyT Peny6nuke Cpricke ,JIp Baco byrozan®,
batba Jlyka, bocha u Xepluerosina
* np Bussana [Nehanan anna. miskemep npexpamene Texnonoruje, HayaHn capaanmk, Japna yeranosa Berepunapesn
uHeTHTYT Penybnuke Cpnexke . JIp Baco byrozan™, bawa Jlyka, bocna n Xepuerosuna
* 1p bojan ['onuh crietr. ap BET., BHIIN HAVYHHI capaiHuK, JaBHa yeTaHosa Berepunapeku nuerutyT Peny6mmke Cpricke
+Ap Baco bytosan”, bawa Jlyka, bocna n Xepuerosuna

Kopecnonentan ayrop: Munujana ['onmh, milijana. golici@virs-vb.com

Kparak cagpskaj

XHcTaMHH Hactaje y pHOH 00ratoj npoTeHHNMA, Kao HOC/BEAHLA Pasrpajiibe AMHHOKHCEIHHE XHCTHHHA,
JIejCTBOM €H3HMA [OopHjerioM H3 Dakrepuja. Ykomuko ce Hahe y BHCOKMM KOHLEHTpalHjaMma, XHCTAMHH
HpecTaBba PH3HK 110 3jpaBibe HoTpowaua. Bucok cagpkaj xuctamuua y pubu M npoussoaumMa o pude
MOKe OUTH JIMPEKTaH NoKa3aTe/b HUBOA MHKPOOHOIIOIIKEe KOHTAMHHALIM]E U KBAIHTETA, a Takohe ykasyje Ha
JIOMIE CKIIQJIHIITEHE CHPOBUHA H MOTOBHUX ITPOU3BO/AA HIIH HA HEHUCIPABHOCT [MPOU3BOIHOT [IpoOLECca. Pube u3
MOPORIE CKYIMIORBKH (Scombridae), momyT TyHe W CKylIe, cMaTpajy c¢ HajpmsuanujuMa. [lnm oBor pana je
MPHKA3ATH PEIYATATE anaanie XuctaMuna 54 yiopka pube u npoussoaa o pube y nepuoay o asrycra 2022,
1o anpuna 2024, rogmne. Amanmsupano je 12 ysopaxka csjexe pnbe (nococ, Tyna, ckyma), 12 yzopaka namrere
o1 pube (nococ, TyHa) u 30 y3opaka KoH3epRU oJ puOeE (TyHa, CcKymua, xapuHra, capiuna). Henurupame je
BpuicHo Metoiom BAS EN ISO 19343:2017 Jletexknuja u KBaHTH(PHKAIHja XMCTAMHHA Y pHOH M NPOM3BOIHMA
on pude — HPLC metona. Behnna nenurannx y3opaka Huje cajpskapaia XHCTaMHH ¥ KonnunHH Behoj on
rpanmie kpanTHukamuje metone (10 mg kg'), nok je v 18,52% y3opaka yrepheno npucycTrO XHCTaMHHA.
Hajmiska ksantudukosana konuenTparuja usHocuna je 11,11 mg kg™ y y30pky CKyIe y KOH3epBH, a HAjBHIIA
557.95 mg kg' y ysopky capaune y kousepeu. Y Behem Gpojy jelHHHIA y30paka capiuHE Y KOH3EPBH
yIBpljeHe ¢y KOHLeHTpALHje XMCTAMHHA Koje Mpeliase MaKCHMAJHO JI03BoJbeHy Kolnunny oa 100 mg kg™,
nponucany [IpaBHIHHKOM © MHKPOOHOIOIIKHM KPHTEPHJYMHMA Y XPaHH KHBOTHICKOD [OPHJEKIA
(Caymbenn rimacuux Penybmuke Cpricke 69/19). C ob3upom ja ce oLjeHa ycaraameHOCTH BPIIM HA OCHOBY
pesyaTata A00MjEHMX aHaTH3OM JeBeT jeaunuua y3opka, 1,85% ysopaka je Guno nesanoBosbasajyhe.
Pesyatati npHKazanu y OBOM pamy MOKazyjy aobap KpamuteT pube y MOTIeIy canpikaja XHCTAMHHA, a,
nMajyhin y Buay HesagoBosbaBajyhe pesynTate Koa y30paka KOH3epBH o pube, yKasyjy 1a MOCTOjM
BjepoBaTHOha fa ce Ha TpxuTy Hal)y npon3Boam ox pube Koju cajpxe XHCTaMHH, Te OTBphy]jy notpedy 3a
cTamHuM npahemeM kako 61 ce cMambHO 3IPABCTBEHH PH3HK.

Kbyune pujeun: xucramud, puda, HPLC.
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PRESENCE OF HISTAMINE IN FISH AND FISH PRODUCTS
Milijana GOLIC", Jelena ANICIC2, Biljana PECANAC?, Bojan GOLIC*

I'MA Milijana Goli¢ BSc. Food Technology Engineer, Public Institution Veterinary Institute of the Republic of Srpska
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“Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina

“Corresponding author: Milijana Goli¢, milijana.golic@virs-vb.com

Abstract

Histamine is produced in fish rich in protein, as a result of the amino acid histidine decomposition, by the
action of enzyme originating from bacteria. If found in high concentrations, histamine poses a health risk to
consumers. High histamine content in fish and fish products can be a direct indicator of the microbiological
contamination level and quality, and also indicates poor storage of raw materials and final products or
malfunction in production process. Fish from the Scombridae family, such as tuna and mackerel, are
considered to be of the highest risk. The aim of this study is to present the results of histamine analysis of 54
samples of fish and fish products in the period from August 2022 to April 2024, 12 samples of fresh fish
(salmon, tuna, mackerel), 12 samples of fish pate (salmon, tuna) and 30 samples of canned fish (tuna, mackerel,
herring, sardine) were analyzed. The test was carried out using the method BAS EN ISO 19343:2017 Detection
and quantification of histamine in fish and fish products - HPLC method. Most of the tested samples did not
contain histamine in an amount higher than the limit of quantification of the method (10 mg kg'), while the
presence of histamine was determined in 18.52% of the samples. The lowest quantified concentration was
11.11 mg kg™! in the canned mackerel sample, and the highest was 557.95 mg kg™ in the canned sardine sample.
In a large number of canned sardine samples, histamine concentrations exceeding the maximum allowed
amount of 100 mg kg™, prescribed by the Rulebook on microbiological criteria in food of animal origin
(Official Gazette of the Republic of Srpska 69/19), were determined. According that the conformity assessment
is based on the results obtained from the analysis of nine sample units, 1.85% of the samples were
unsatisfactory. The results presented in this paper show a good quality of fish in terms of histamine content,
but, bearing in mind the unsatisfactory results of canned fish samples, indicate that there is a probability that
fish products containing histamine can be found on the market, and confirm the need for constant monitoring
in order to reduce the health risk.

Key words: histamine, fish, HPLC.
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66. IPOUJEHA XUT'HJEHE ITPOLIECA ¥ NPOHU3BOAHBLU MJBEBEHOI' MECA,
MEXAHUYKH CENNAPHCAHOT MECA U OBJIHKOBAHOI"' MUBEBEHOT
MECA

Bojan TOMMRY, iparan KACATWR?, Bumana NERAHAL?

1 ap BojaH Ffonuh cnew. Ap BET., BULIKW HAay4HW capadHKK, JaBHa ycTaHoBa BeTepuHapckn MHCTUTYT PenyBavke Cpncke
»4p Baco bytozan”, bawa fyka, bocHa u XepuerosuHa
2 ap Aparad Kacaruh gp geT., Hay4HW capafHuK, JagHa yctaHosa BeTepuHapcku MHeTuTyT PenyBauke Cpncke ,Ap Baco
bytoszan”, bara flyrka, BocHa n XepuerosuHa
3 np Burbana MNehaHau Auna. nHKersep npexpambeHe TEXHONOTMje, HayHHK CapaHWK, JaBHa ycTaHosa BeTepuHapckm
wHcTuTyT Penybnuke Cpncke ,[ip Baco bytozan”, Barka Jlyka, BocHa u Xepueroeuya

"KopecnopaeHTru ayTop: BojaH fonuh, bojan.golic@virs-vb.com

Kparak cagp:aj

Meco Kao xparsMBa HAaMMPHWMLA je NOroAHO 33 PasMHOMaBarbe MUHKPOOPraHM3ama, Koju Noc/beanyHo
[oBoAe Ao KBapa meca. YRynaH Bpoj Mmukpopranusama u Escherichia coli cy nokazartessu xurujeHe npoueca
npoussogme. Hbuxos 6poj y npou3BoarMa 04 Meca 3aBUCK 0F TEXHONOLWKOT NOCTYNKa OAHOCHO HAaYuHa
NpPoOM3BOAH:E, BPEMEHCKOr Nepnoaa M bpoja maHunynaTMBHKUX onepauuja. MuUKpoBUONOWKKM KpUTepujymm
XMrKjeHe npoueca YyKasyjy Ha npasuaHO QYHKUWOHWCakbe MNpoOM3BOAHOr npoueca WM Yy caydajy
He3apoeoswaeajyhux pesyntata ynyhyjy Ha nobosswatrbe xurvjeHe npoussogke u nobomwarse vibopa u
nopujexkna cupoBuHa. /b ncTparmearba je NnpoujeHa xmMrmjeHe npoueca y Npou3Bo4HK M/bEBEHOT Meca,
MexaHW4YKK cenapucaHor meca v obiMKoBaHOr M/beBEHOr meca, McTpammuBaree je obas/beHo Tokom 2023,
rogrHe 1 obyxeatuno je 990 y3opaka (370 yzopaka m/beseHor meca, 44 y3opKa MexaHWYKKu cenapucaHor
meca M 576 yaopaka obnuMKkosaHor m/ibeseHor meca). Mcnutueare y3opaka BplieHo je metogom BAS EN ISO
4833-1:2014 (6poj muKkpoopraHuzama) v BAS I1SO 16649-2:2008 (Escherichia coli). Op, ykynHor 6poja
UCNUTaHWX y3opaka, 87,88% je buno 3agososbasajyhe, a 12,12% je 6uno Hesaposomasajyhe. MNocmaTtpaHo
no Kareropujama, Hajsuwe je 6uno Hezagoeossasajyhux y3opaka msbeseHor meca (19,46%), 3atvm
MexaHWYKM cenapucaHor meca (18,18%), a Hajmatbe obanKoBaHOr Mm/beBeHor meca (6,94%). 36or nosehaHor
Bpoja MuKpoopraHusama ytepheHo je 52,42% Hesagoso/baBajyhux y3opaka msbeseHor meca, 31,82%
y30paKa mexaHu4Kku cenapucaHor meca v 60,66% ysopaka obankoBaHor meseHor meca, a 36or nosehaHor
6poja Escherichia coli yrepheHo je 2,85% HezanoBosbasajyhux yzopaka m/beseHor meca, 4,55% y3opaka
MexaHWyku cenapucaHor meca u 0,58% ysopaka obavkosaHOr msbeseHor meca. Hajsehu pusmk og
nosehanor 6poja MUKpoOpraHusama je Kof OB6AMKOBAHOr M/BEBEHOr MEca, AOK j& KOpA MexXaHWuKW
cenapucador meca Hajsehu pusuk on Escherichia coli.

K/by4yHe pujeun: xurvjeHa npoueca, M/bEBEHO MECO, MEXaHWYKM CenapucaHo meco, 06MMKOBaHO M/bEBEHO
meco, Bpoj muKkpoopranmsama, Escherichia coli.
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ASSESSMENT OF THE HYGIENE PROCESS IN THE PRODUCTION OF MINCED MEAT, MECHANICALLY
SEPARATED MEAT AND SHAPED MINCED MEAT

Bojan GOLICY, Dragan KASAGIC?, Biljana PECANAC?

1 Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
2Dr. Sci. Dragan Kasagi¢ Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
*Dr. Sci. Biljana Pecanac BSc. Food Technology Engineer, Research Associate, Public Institution Veterinary Institute of
the Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina

'Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

Meat as a nutritious food is suitable for the reproduction of microorganisms, which consequently lead to
meat spoilage. The total colony count and Escherichia coli are indicators of the hygiene of the production
process. Their number in meat products depends on the technological procedure, i.e. the method of
production, the time period and the number of manipulative operations. The microbiological criteria of
hygiene process indicate the proper functioning of the production process, and in the case of unsatisfactory
results, they indicate the improvement of production hygiene and the improvement of the choice and origin
of raw materials. The aim of the research is to assess the hygiene of the process in the production of minced
meat, mechanically separated meat and shaped minced meat. The research was conducted during 2023 and
included 990 samples (370 samples of minced meat, 44 samples of mechanically separated meat and 576
samples of shaped minced meat). The samples were tested using the BAS EN SO 4833-1:2014 method (total
colony count) and BAS 1SO 16649-2:2008 (Escherichia coli). Of the total number of tested samples, 87.88%
were satisfactory, and 12.12% were unsatisfactory. Observed by category, there were the most
unsatisfactory samples of minced meat (19.46%), followed by mechanically separated meat (18.18%), and
the least shaped minced meat (6.94%). Due to the increased total colony count, 52.42% of unsatisfactory
minced meat samples, 31.82% of mechanically separated meat samples and 60.66% of shaped minced meat
samples were found, and due to the increased number of Escherichia coli, 2.85% of unsatisfactory minced
meat samples were found, 4.55% of samples of mechanically separated meat and 0.58% of samples of shaped
minced meat. The greatest risk of an increased total colony count is with shaped minced meat, while in
mechanically separated meat the greatest risk is Escherichia coli.

Key words: process hygiene, minced meat, mechanically separated meat, shaped minced meat, total colony
count, Escherichia coli.
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Npeaasatbe Mo NO3UBY

67. MUKPOBUOJOUWKA KOHTAMUHALUJA ¥V ITIPOLECY TPOU3BO/IILE
CBJEXKET MUWJIEREI MECA

BojaH TOMIMR!Y, Bumana NERAHALR, Aparan KACATUR?

1 np BojaH Fonuh cnew. Ap BET., BULWM HAYHHU CapafHKK, JaBHa ycTaHoBa BeTepuHapcKK MHCTUTYT PenyBnunke Cpncke
Ap Baco Bytosan”, Barsa Jlyka, BocHa 1 XepueroeuHa
2 ap BurbaHa Nehadal AUna. HKerep npexpambeHe TeXHONOTUjE, HAYYHIW CapaHWK, JaBHa yeTaHoBa BeTepuHapokm
WHCTUTYT Penybnuuke Cpncke ,[p Baco bytozan”, bawsa Jlyka, BocHa u XepuerosuHa
2 ap Aparad Kacarvh gp BeT., Hay4HW capagHuK, JagHa yctaHosa BeTepuHapcku MHCTTYT PenyBauke Cpncke ,Ap Baco
ByTosan”, Bawsa flyka, BocHa n XepuerosuHa

"KopecnogeHTHu ayTop: bojaH Fonuh, bojan.golic@virs-vb.com

Kparak cagp:kaj

MuKpOBMONOLWKKM KpUTEPIW]YM XUIUjEHE NPOLLECa j& KPUTEPHjYM KOjK Ce MPUMjeHsYje Ha NpoLec NpoM3Bo4He
W Npepafe xpaHe W yKasyje Ha NpaBuNHO QYHKUMOHUCAE NPOU3BOAHOT NPOLUECa, TaKo WTo NpeacTas/ba
BPUjeNHOCT KOHTaMUHaLUM]e U3HaA Koje ce npeay3umajy KopekTusHe mjepe aa Bu ce ogpiana XurujeHa
npoueca. Mjepa y cayyajy Hesagoeosbasajyhux pesyntata nogpasymujea nobosbluakee XWrujeHe
npon3eoare W nobosblwakke w3bopa M nopujekna cupoBuHa. Kao nokazate/bW xurvjeHe npoueca
npou3soare, yKynaH 6poj mukpopranusama u cyndutopegyryjyhe aHaepobHe Baktepuje ykasyjy Ha
KOHTaMWHaUMWjy W3 cno/bawtbe cpeawHe, a Enterobacteriaceae Ha dexanHy KoHTamuHauwjy. Hbuxoso
NPUCYCTBO Y MECy, Kao CpedWHK NOro4Hoj 3a pa3Boj MUKpoopraHusama, y bpojy sehem o4 403B0/beHaor,
MOMe OOBeCcTM A0 KBaperba meca. Lums vctpamuearka je npoujeHa MMKpoOBMONOWKe KOHTamWHauuje y
npouecy npouseogree cejerer nuneher meca. UcTpakueatse je obaemeHo y nepuogy 2021-2023. roguHa m
obyxsaTino je 246 ysopaka nineher meca (37 ysopaka Tpynosa, 53 y3opka Bujenor meca U dpunea u 156
y3opaka 6ataka ¢ Kapabartakom). McnuTueake y3opaka npema Mpenopy4YeHMM MHMKPOBMONOLWKUM
KpUTEpUjyMMMa BpLIeHO je meTogom BAS EN 1SO 4833-1:2014 (6poj mukpoopraHmsama), BAS EN 1SO 21528-
2:2018 (Enterobacteriaceae) n BAS EN 1SO 15213:2008 (cyndutopeaykyjyhe aHaepobHe baktepuje). Og
yKynHor Bpoja ucnutaHux yaopaka, 59,35% je buno s3apososwasajyhe, a 40,65% je 6uno Hesaposomasajyhe.
Y ofdHOCY Ha KaTeropujy meca, TPYNOBKW CY MManK HajeMwe HesafoBo/masajyhiux yaopaka (43,24%), 3atum
6atak c Kapabatakom (41,67%), a Hajmarbe y3opum Gujenor meca (35,85%). MocmaTparo no vucnutyjyhem
napameTpy, Hajeuwe He3sagosBomaBajyhux yzopaka 36or nosehanor 6poja mukpoopranmsama (42,11%) m
cynduTtopeayryjyhnx aHaepobHux baktepuja (46,15%) vmao je baTak ¢ kapabaTtakom, a y3opum Tpynosa 3bor
nosehaHor 6poja Enterobacteriaceae (53,33%). ¥ npouecy npou3sogte Cejexer nuneher meca nocroju
BUCOK PU3UK 04 MUKPOBMONOLLKE KOHTAMMHAUMK]E, KOjU 3axTMjeBa NoBo/bLlUatbe XUIUjeHe NPOM3BOAHLE,

KmoyuHe pujeum: mukpobuonorija, KoHTamuHaumja, nunehe meco, npovssogka, 6poj MUMKpoopraHwsama,
Enterobacteriaceae, cyndutopeaykyjyhe aHaepobHe bakrepuje.
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MICROBIOLOGICAL CONTAMINATION IN THE PRODUCTION PROCESS OF FRESH CHICKEN MEAT
Bojan GOLICY, Biljana PECANAC?, Dragan KASAGIC?

1Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
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Dr. Sci. Biljana Pecanac BSc. Food Technology Engineer, Research Associate, Public Institution Veterinary Institute of
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Dr. Sci. Dragan Kasagic Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina

"Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

The microbiological criteria of hygiene process is a criteria that is applied to the process of food production
and processing and indicates the proper functioning of the production process, by representing the value of
contamination above which corrective measures are taken to maintain the hygiene of the process. The
measure in the case of unsatisfactory results implies the improvement of production hygiene and the
improvement of the choice and origin of raw materials. As indicators of the hygiene of the production
process, the total colony count and sulfite-reducing anaerobic bacteria indicate contamination from the
external environment, and Enterobacteriaceae indicate fecal contamination. Their presence in meat, as an
environment suitable for the development of microorganisms, in a greater number than allowed, can lead to
meat spoilage. The aim of the research is the assessment of microbiological contamination in the production
process of fresh chicken meat. The research was carried out in the period 2021-2023. years and included 246
samples of chicken meat (37 samples of carcasses, 53 samples of chicken breasts and fillets and 156 samples
of drumsticks with thighs). Testing of samples according to the recommended microbiological criteria was
carried out using the method BAS EN ISO 4833-1:2014 (total colony count), BAS EN ISO 21528-2:2018
(Enterobacteriaceae) and BAS EN 1SO 15213:2008 (sulfite-reducing anaerobic bacteria). Of the total number
of tested samples, 59.35% were satisfactory, and 40.65% were unsatisfactory. In relation to the meat
category, carcasses had the most unsatisfactory samples (43.24%), followed by drumstick with thighs
(41.67%), and the least samples of white meat (35.85%). Observed according to the test parameter, the most
unsatisfactory samples due to an increased total colony count (42.11%) and sulphite-reducing anaerobic
bacteria (46.15%) had drumstick with thighs, and carcass samples due to an increased number of
Enterobacteriaceae (53.33%). In the process of producing fresh chicken meat, there is a high risk of
microbiological contamination, which requires improvement of hygiene production.

Key words: microbiology, contamination, chicken meat, production, total colony count, Enterobacteriaceae,
sulfite-reducing anaerobic bacteria.
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68. MPOIJEHA MUKPOBHOJIOIIKOT CTATYCA XPAHE 3A "KHUBOTHIBLE 3A
NMEPHOJL 2014-2023. TOJIMHA

Bojan FTOMIMRY, Oparo HEAWR??, [ejaHa KPHETA?

1 np BojaH Fonuh cnew. Ap BET., BULWM HAYHHU CapafHKK, JaBHa ycTaHoBa BeTepuHapcKK MHCTUTYT PenyBnunke Cpncke
Ap Baco Bytosan”, Barsa Jlyka, BocHa 1 XepueroeuHa
2 ap Aparo Heguh peaosHu npodecop, JagHa ycTaHoBa BeTepuHapck MHCTUTYT PenyBauke Cprcke ,[p Baco
ByTo3an”, Barba flyka, BocHa u XepuerosuHa
3 ap Aparo Heauh peaoeHun npodecop, YHueepanTeT y Beorpagy, @akyaTer BeTepuHapcke meauuuHe, Georpag,
Penybnuka Cpbuja
# Oejana KpHeTa ap Bert., JagHa ycTaHoea BeTepuHapcku MHCTUTYT PenyBauke Cprcke ,[p Baco Byto3zan”, Batba flyka,
bocHa v XepuerosunHa

"KopecnoaeHthu aytop: BojaH Fonuh, bojan.golic@virs-vb.com

KpaTak cagpaj

Knumartcke npomjeHe, npaheHe YecTMm M KOHCTAHTHUM eKCTPEMHMM Bapujaumjama (0BunHe Kulie v oyrm
CYLWHM NEPUOAK), 4OBOAE A0 MatbKa XpaHe 3a MMBOTUHbE, KOja je YEeCTO BEOMA NOLWEr KBanuTeTa, nocebHo y
nornegy MMKROGMONOWHKMX KpuTepujyma. MpaBuaHUKOM 0 MUKPOBHMONOWKMM KPUTERKH)YMMMA Y XpaHW 3a
wmuBoTUHe (CnywBenn rnacHuk BocHe w XepuerosuHe 67/12) peduHucaHu cy MUKPOBMONOLLKK
KpUTEpUjyMU Y XpaHu 3a MUBOTHHee 3a Bpoj MuKpoopraHusama, keacue u navjecHu, Salmonella, Clostridium
perfringens, Clostridium botulinum w Staphylococcus aureus. CanpodUTCKU MUKPOOPraHW3IMK Y XpaHK 3a
WUBOTUHE MOCTENEHO W HENPUMJETHO [AOBOAE A0 CMarberba MPOM3BOAHMX KanauuTeTa, a Mmake 4o
BUA/bMBOr HapylWwaBakba 34paB/ba MUBOTUHA. L/b MCTPaXMBakba je npoujeHa MUMKPOoBMONOLLKOr cTaTyca
XpaHe 3a wuBoTUHE. McnuTueare je obasmeHo y nepuoay 2014-2023. roamHa 1 obyxeaTta 2.893 y3opKa
XpaHe 3a HUBOTUHE (KpMMBA 1 KpMHe cmjece). NlTaBopaTopMjcKO MCNUTMBALE Y30PaKa XPaHe 3a UBOTHUHE
BpLWeEHO je cTaHaapaHum meToaama BAS EN 1SO 4833-1 (6poj mukpoopraHm3ama), BAS I1SO 21527-1 (keacum
W nanjecHu), BAS EN 1SO 6579-1 (Salmonella), BAS EN 1SO 7937 (Clostridium perfringens), BAS EN SO 6888-1
(koarynasa nosuTueHe cTadwunokoke w Staphylococcus aureus). Og ykynHor 6poja WCMMTaHUX y30paka,
69,57% je Buno zapososwasajyhe, a 30,43% je 6uno Hesapososwasajyhe. CanpoduTk cy y 3HadajHOM
MPOLEHTY KOHCTAHTHO BUAN NPUCYTHW Y XPaHW 33 KUBOTUHE TOKOM NOCMAaTpaHor nepuoaa, 36or Kojux je
23,80% y3opaka buno HesapoBosasajyhe Kao pesyntaTt noeehaHor 6poja mukpoopraHusama, a 21,55% 36or
noeehaHor Bpoja Keacala W naujecHW. Kaga cy y NUTarkby NaTtoreHn MMKPOOPraHU3MK, TOKOM HEKONMKO
rogvHa y nocMaTpaHom Nepyvoay OHMW YOTUTE HUCY W30/10BaHKW, a NPOLEHaT He3aaoBo/basajyhvx y3opaka
XpaHe 3a MuBOTUIbe 300r tbKx je Beoma Hu3ak (0,37% 36or Salmonella, 0,07% 360r Koarynasa no3uTMBHKUX
cTadmnokoka u Staphylococcus aureus v 0,22% 36or Clostridium perfringens). MNpoujeHa MUKpoBUoNOLWKOT
cTaTyca XpaHe 33 KMBOTWMHe YKadyje Ha peanaH pusuk op, nosehaHnor bpoja canpoduTa, KOju foBoge A0
WMHAMPEKTHMX ryBWTaKa y CToYapCKoj NPoW3BoaM, WTo Tpeba yaetn y 063ump, nocebHo npuankom ogabupa
CMPOBMHA 33 NPUNPEMY KPMHWX CMmjeca.

K/byuHe pujeun: muKkpobuonoruja, xpaHa 3a MUBOTUHbe, Bpoj MUKpOOPraHW3ama, KBacuu, NAnjecHwm,
Salmonella.
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ASSESSMENT OF THE MICROBIOLOGICAL STATUS OF FEED FOR THE PERIOD 2014-2023
Bojan GOLICY, Drago NEDIC®?, Dejana KRNETA*

1Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan”, Banja Luka, Bosnia and Herzegovina
’Dr. Sci. Drago Nedié¢ Full Professsor, Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso
Butozan", Banja Luka, Bosnia and Herzegovina
* Dr. Sci. Drago Nedié Full Professsor, University of Belgrade, Faculty of veterinary medicine, Belgrade, Serbia
“Dejana Krneta Dr. Vet., Public Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan", Banja
Luka, Bosnia and Herzegovina

"Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

Climatic changes, accompanied by frequent and constant extreme variations (heavy rains and long dry
periods), lead to a shortage of feed, which is often of very poor quality, especially in terms of microbiological
criteria. The Rulebook on microbiological criteria in feed (Official Gazette of Bosnia and Herzegovina 67/12)
defines microbiological criteria in feed for the total colony count, yeasts and molds, Salmonella, Clostridium
perfringens, Clostridium botulinum and Staphylococcus aureus. Saprophytic microorganisms in feed gradually
and imperceptibly lead to a reduction in production capacity, and less to a visible impairment of animal
health. The aim of the research is to assess the microbiological status of feed. The survey was conducted in
the period 2014-2023 and includes 2,893 samples of feed (fodder and feed mixtures). Laboratory testing of
feed samples was performed using standard methods BAS EN ISO 4833-1 (total colony count), BAS ISO 21527-
1 (yeasts and molds), BAS EN I1SO 6579-1 (Salmonella), BAS EN ISO 7937 (Clostridium perfringens) , BAS EN
ISO 6888-1 (coagulase positive staphylococcus and Staphylococcus aureus). Of the total number of tested
samples, 69.57% were satisfactory, and 30.43% were unsatisfactory. A significant percentage of saprophytes
were constantly present in feed during the observed period, due to which 23.80% of the samples were
unsatisfactory as a result of an increased total colony count, and 21.55% due to an increased number of
yeasts and molds. When it comes to pathogenic microorganisms, during several years in the observed period
they were not isolated at all, and the percentage of unsatisfactory feed samples due to them is very low
(0.37% due to Salmonella, 0.07% due to coagulase-positive staphylococci and Staphylococcus aureus and
0.22% due to Clostridium perfringens). The assessment of the microbiological status of feed indicates a real
risk of an increased number of saprophytes, which lead to indirect losses in livestock production, which
should be taken into account, especially when choosing raw materials for the preparation of feed mixtures.

Key words: microbiology, feed, total colony count, yeasts, molds, Salmonelfa.
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69. PE3YJITATH HAJI30PA YBE3EHOI MECA CBUIbA Y BOCHY M
XEPLHETOBHHY HA IIPUCYCTBO BUPYCA A®PUUYKE KYTE CBUIbA ¥V 2023.
rOJIMHU

Jparan KACATHR'", Bumana ITERAHALL, bojan I'OJIUR?

! np Mparan Kacarnh ap get., Hay9Hn capannuk, JagHa yeraHosa Berepunapekn wacTrTyT Peny@mike Cpneke |, Jp
Baco byrosan™, bamwa Jlyka, bocna u Xepuerosnna
% 1p bumsana Tehanan AU, MEKeep npexpamMieHe TeXHOIOTHje, HAYYHE CAPAIHNK, JaBHa yeTaHosa Betepuunapeku
nHeTHTYT Penybanke Cpnexke . Jp Baco Byrosan™, bama Jlvka, Bocna n Xepuerosusa
3 ap Bojan Tonufi ciery, ap set., Bumm vayasn capajauuk, Jagua yeranosa Berepunapexu nnetutyt Penybmure Cpnexe
.Jp Baco bytozan®, bama Jlyka, bocha m Xepuerosnna

“Kopecnozaenrnu aytop: [parau Kacaruh, dragan kasagic@virs-vb.com

Kpartak caapskaj

Adpruxa kyra cBuma (AKC) je konTarnoszna supycHa donect qoMahnx u THBBHX CBHBA. J(MBIbE
CBHUIBE CC CMATPAjy IMaBHUM pPe3epBoapoM BUpyca y Adpuim u IpyruM nogpydjuma rije ce bonect
eHgeMcKH nojaBibyje. Y Penydnuum Cprckoj ce ox 2019, roanse paay akTHBHH 0 TACHBHH HAI30D
Ha Adpruky u Krnacwuny Kyry cBumea, Koje je mponucano MHHHCTapeTBO TNOBONpHBpPENE,
wymapcTea 1 Bogonpuepeae Penydmure Cpneke. V' jyny mjeceny 2023. roguHe Ha TCPHTOPHjH
Penybnuke Cpricke, kao n bocue u Xepuerosune, notepheno je npucycrso supyca Adputake kyre
ceumbe. Cxonno tome, Kanuenapuja 3a serepunapereo bocue u Xepuerosune je nonunjena Y nyreTso
0 obase3nom npoeoljemy Mjepa MojadaHor Ha 30pa MOMIMIbAKA MECA CBHE-A M MPOM3BO/A 0] Meca
cBuma (02-4-02-2-105-9/23 ox 28.07.2023. roaune), paau cnpeydaBama yHoca boneetu adpuuke
kyre cButba y bocny n Xepuerosuny. Ha ocnoy Tora, y JaBHoj yetanoeu Betepunapeku HHCTUTYT
Penybmuke Cpnceke ,,[lp Baco byrozan® bama Jlyka obaemena cy HcnuTHBama 3a yrephusambe
npucycrBa Bupyca AKC y npepaleBunama ox meca cBHmba yBedeHux y bocHy u Xepueropuny.
Ananusupan je 471 y3opak cBjexker Meca CBHbA. Metoga ucnuTHeama je Ouna naHgana peaximja
nosmMepasze y peannom Bpemeny (Real Time PCR). Huje yrepheno mpucycteo supyca AKC y
HCTIHTHBAHOM MCPHOJY. YHYTCTBO j¢ CTaB/beHO BaH cHare OUIYKOM O CTaB/balby BaH CHAre
Yryrerea 0 00aBe3HOM NPOBORCHY Mjepa MOjauaHor HA[30pa MOUIHIBAKA MECa CBHIbA M [IPOU3BO/IA
o1 Mcca ceumba (02-4-02-2-105-19/23 om 29.12.2023. roguHe).

Kibyune pujeun: ahputka Kyra CBHIbA, YBO3, MCCO CBHEbA.
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RESULTS OF THE SURVEILLANCE OF IMPORTED PIG MEAT IN BOSNIA AND
HERZEGOVINA FOR THE PRESENCE OF AFRICAN SWINE FEVER VIRUS IN 2023

Dragan KASAGIC'", Biljana PECANAC?, Bojan GOLIC?

' Dr, Sci. Dragan Kasagi¢ Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
2Dr. Sci. Biljana Pe¢anac BSc. Food Technology Engineer, Research Associate, Public Institution Veterinary Institute
of the Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
*Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, 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

Abstract

African swine fever (ASF) is a contagious viral disease of domestic and wild pigs. Wild pigs are
considered the main reservoir of the virus in Africa and other areas where the disease is endemic. In
the Republic of Srpska, from 2019 conducts active and passive surveillance of African and Classical
swine fever, prescribed by the Ministry of Agriculture, Forestry and Water Management of the
Republic of Srpska. In June 2023, the presence of the African swine fever virus was confirmed on
the territory of Republika Srpska, as well as Bosnia and Herzegovina. Consequently, the Veterinary
Office of Bosnia and Herzegovina issued an Instruction on the mandatory implementation of
measures for enhanced surveillance of shipments of pork and pork products (02-4-02-2-105-9/23
dated July 28, 2023). , hereinafter referred to as the Instruction, to prevent the introduction of African
swine fever in Bosnia and Herzegovina., Based on this, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan" Banja Luka performed tests to determine the presence of the
ASF virus in pork products imported to Bosnia and Herzegovina. Total of 471 samples of fresh pork
meat were analyzed. The test method was polymerase chain reaction in real time (Real Time PCR).
The presence of ASF virus was not determined in the examined period. The instruction was repealed
by the Decision on the repeal of the Instruction on the Mandatory Implementation of Measures for
Enhanced Surveillance of Shipments of Pig Meat and Pig Meat Products (02-4-02-2-105-19:23 dated
December 29, 2023).

Key words: African swine fever, import, pig meat.
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70. PE3VJITATH HAJA30PA YBE3SEHUX INTPOU3BOJA O MECA CBHIBA ¥V
BOCHY U XEPUETOBHHY HA ITPUCYCTBO BUPYCA A®PHYKE KYI'E
CBHUIbA V¥V 2023. TOJAUHHU

Jparan KACATHR'", Bumana ITERAHALL, bojan I'OJIUR?

! np Mparan Kacarnh ap get., Hay9Hn capannuk, JagHa yeraHosa Berepunapekn wacTrTyT Peny@mike Cpneke |, Jp
Baco bytosan™, bamwa Jlyka, bocna u Xepuerosnna
% 1p bumsana Tehanan AU, MEKeep npexpamMieHe TeXHOIOTHje, HAYYHE CAPAIHNK, JaBHa yeTaHosa Betepuunapeku
nHeTHTYT Penybanke Cpnexke . Jp Baco Byrosan™, bama Jlvka, Bocna n Xepuerosusa
3 ap Bojan Tonufi ciery, ap set., Bumm vayasn capajauuk, Jagua yeranosa Berepunapexu nnetutyt Penybmure Cpnexe
.Jp Baco bytozan®, bama Jlyka, bocha m Xepuerosnna

“Kopecnozaenrnu aytop: [parau Kacaruh, dragan kasagic@virs-vb.com

Kpartak caapskaj

Adpruxa kyra cBuma (AKC) je konTarnosua supycHa donect noMahnx M THBBHX CBHBA. J(MBIbE
CBHUIBE CC CMATPAjy IMaBHUM pe3epBoapoM Bupyca y Adpuim u IpyraM nogpydjuma rije ce bonect
eHjeMCcKH nojaBibyje. Y Penydnuum Cprckoj ce on 2019, roanse paay akTHBHH 0 TACHBHH HAI30D
Ha Adpuaky u Knacuuny Kyry cBHma, Koje je mpommucano MUHHCTApCTCBO MOBOTIPHBPEIE,
wymapcTea 1 Bogonpuepeae Penybmuke Cpneke. V' jyny mjeceny 2023. roguHe Ha TCPHTOPHjH
Penybnuke Cpricke, kao n bocue u Xepuerosune, norepheno je npucycrso supyca Adputake kyre
ceumba. Cxonno tome, Kanuenapuja 3a serepunapereo bocue u Xepuerosune je nonunjena Y nyrerso
0 obase3nom nporoljemy Mjepa MojadaHor Haq30pa MOMIMIbAKA MCCA CBHEbA M MPOM3BO/A 0] Meca
ceuma (02-4-02-2-105-9/23 on 28.07.2023. roauue), paan crupeqaBama yHoca bomectu Adpuuke
kyre ceumba y bocun u Xepueropunu. Ha ocnosy Tora, y JaBHoj yeranosu BerepuHapcku HHCTHTYT
Penybmuke Cpnceke ,,[lp Baco byrozan® bama Jlyka obaBmena cy vcnuTHBama 3a yrephusambe
npucycrBa Bupyca AKC y npepaleBunama ox meca cBHmba yBedeHux y bocHy u Xepueropuny.
Ananusupanu yiopuu cy ounu 762 npoussoaa o Meca, | CBHILCKA MAacT M 2 CBMILCKA LPHjCEA.
Metona nenutHBama je Ouna naH4yana peakiuja noauMepase y peannom spemeny (Real Time PCR).
Huje yrpheno npucycteo Bupyca AKC y ucniuTHBaHoM eproay. YIyTCTBO j€ CTAB/bCHO BaH CHAre
OmiykoM 0 CTaBbalby BaH cHarc YmytcTBa 0 obaBesHOM Mpoeoljcly Mjepa MmojadyaHOr Haazopa
MOLIM/BAKA MECa CBHIbA U TPON3BO/IA 011 Mecd cBuiba (02-4-02-2-105-19/23 01 29.12.2023. rogune).

Kibyune pujeqn: adputka Kyra CBHIba, YBO3, IPOH3BOIH OJ] MECA.
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RESULTS OF THE SURVEILLANCE OF IMPORTED PIG MEAT PRODUCTS IN
BOSNIA AND HERZEGOVINA FOR THE PRESENCE OF AFRICAN SWINE FEVER
VIRUS IN 2023

Dragan KASAGIC'"", Biljana PECANAC?, Bojan GOLIC?

' Dr. Sci. Dragan Kasagi¢ Dr. Vet., Research Associate, Public Institution Veterinary Institute of the Republic of Srpska
"Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
2Dr. Sci. Biljana Pe¢anac BSc. Food Technology Engineer, Research Associate, Public Institution Veterinary Institute
of the Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina
Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Bosnia and Herzegovina

"Corresponding author: Dragan Kasagié, dragan.kasagic@virs-vb.com

Abstract

African swine fever (ASF) is a contagious viral disease of domestic and wild pigs. Wild pigs are
considered the main reservoir of the virus in Africa and other areas where the disease is endemic. In
the Republic of Srpska, from 2019 conducts active and passive surveillance of African and Classical
swine fever, prescribed by the Ministry of Agriculture, Forestry and Water Management of the
Republic of Srpska. In June 2023, the presence of the African swine fever virus was confirmed on
the territory of Republika Srpska, as well as Bosnia and Herzegovina. Consequently, the Veterinary
Office of Bosnia and Herzegovina issued an Instruction on the mandatory implementation of
measures for enhanced surveillance of shipments of pork and pork products (02-4-02-2-105-9/23
dated July 28, 2023), hereinafter referred to as the Instruction, to prevent the introduction of African
swine fever in Bosnia and Herzegovina. Based on this, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan" Banja Luka performed tests to determine the presence of the
ASF virus in pork products imported to Bosnia and Herzegovina. The analyzed samples were 762
meat products, 1pork fat and 2 pork intestines. The test method was polymerase chain reaction in real
time (Real Time PCR). The presence of ASF virus was not determined in the examined period. The
instruction was repealed by the Decision on the repeal of the Instruction on the Mandatory
Implementation of Measures for Enhanced Surveillance of Shipments of Pig Meat and Pig Meat
Products (02-4-02-2-105-19/23 dated December 29, 2023).

Key words: African swine fever, imports, meat products.
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71. 3BHAYAJ PEJOBHE AHAJIM3E HA INIPUCYCTBO A®JATOKCHHA B1 Y
XPAHH 3A JKHBOTHIHE U M1 ¥V CBJEXKEM MJIMJEKY HA OCHOBY
M3BPILEHUX AHAJIU3A ¥V PENIYBJIULH CPIICKOJ ¥ NEPHOAY 2023-2024.
IF'oOAUHA

Jlparo H. HEJJUR'?", Bumsana IERAHALL, XKemko CJIAJIOJEBUR?, Tama WJIMR®, Munujana
FOJIUR®, Jenena AHMUMR’, Cama JIOBPUR®, Bojan TOJINR®, Iparan KHEXKEBUR'?

"np Aparo H. Heauh pesosnn npodyecop, Jarna yeranosa Betepunapekn nucruryT Penydmuke Cpreke ,Jdp Baco
byrozan®, bawa Jlyka, bocsa n Xeprerosuna
* ap Jlparo H. Heauh penosnu npodecop, YuusepsuteT y beorpany, ®axyater peTepunapcke Memiiune, beorpan,
Cpbuja
* np buspana [lehanat I, Hiskerep npexpamere TEXHONOTH]e, HAYYHH capainuk, JagHa yeranosa Berepuuapeku
uHeTHTYT Peny@nuke Cpncke .. JIp Baco Byrosan®™, bama Jlyka, bocha u Xepuerosuua
4 np Keswko Cnanojesh ap set., UM Hay4Hu capaauuk, Jasna yeranosa Betepunapeky urernryt Penybimie
Cpneke ,,Jlp Baco byroszan™, Bama Jlyka, bocha n Xepueroenna
* Tama Mmmh cen. ap ser., Japna yetanora Berepunapeku nnctutyT Penytanke Cpnexe ,JIp Baco Bytoszan™, Bama
Jlyxa, bocha u Xepiieropuua
® ma Munnjana lomah gunn. veskesep npexpambene TexHonornje, Jana ycranosa BeTepHuapck HHCTHTYT
Penybauke Cpncke |, JIp Baco bytosan™, bama Jlyka, bocna n Xepuerosuna
7 Jenena Anuauh qmrnn. xemuuap, Jagaa yeranosa Berepunapekn uneruryt Penyoiuke Cpneke |, Jp Baco Byrosan®,
bama Jlyra, bocna n Xepuerosnna
Syp Cama Jloppuh gunn. mas. nomonpuspene, Jasna yeranosa Betepunapekn nncrutyt Penyomixe Cprexe ,.JIp
Baco bytozan™, bama Jlyka, bocHa n Xeprerosuta
? ap bojan lonuh criew, ap Bet., BHILK Hay4HH capagHuK, JaBHa yeraHosa Berepunapeku uHerutyT Peny6nmke Cpricke
.Ap Baco byrosan®, bawa Jlyka, bocua i Xepuerosuna
' iparan Kuewesuh criew. ap ser., Jasna ycrawosa Betepunapcku nnetutyt Peny6nuke Cpneke ,,JIp Baco Byrosan®,
bama Jlyka, bocha w Xepuerosina

*KopecnoaentHu ayrop: Jiparo H. Heauh, drago.nedici@gmail com

Kparak caap:xaj

Adnarokcun Bl je BpcTa MHKOTOKCHHA KOjy MpoH3Boje ofpelieHe Bpcte ribneuua Aspergiflus,
ykmyuyjyhu Aspergillus flavus n Aspergillus parasitucus. To je jenan of Hajjauyux NPHPOJHHX
KaHIEPOreHa W MpPEeCTaB/ba BeNNKy 3a0puHyTOCT y moriedy OesbjeqHocTH Xpane, mocebHO y
3eMIbaMa y Pa3Bojy Iije je HecT 3araljuBad OCHOBHHX YCjeBa KA0 IITO CY KYKYPY3, KHKHPHKHI H IPYTH
opamactn mnnogoeu. Cejercka 3apaBcTBeHa opranmsammja  (C30), wHaBoau nopatak  ja
KOHTamHHanu)a aaarokcuauma noraha oko 25% cejerckux ycjera xpane. [la 6u ce crnpujeunna
nojaBa U MopacT KOHUEHTpalMje adiaToKCUHA y XPaHH 3a JKMBOTHHbE, NPEAY3HMAajy ce PasTHuuTe
Mjepe, YKbyuyjyhu HCnHTHBame XpaHe 3a KHBOTHHIG HAa MHKOTOKCHHE, MNpHMjeHy nobpe
MOJLONPUBPEIHE U CKIAJMIIHE MpaKce, Ka0 W TPHMjeHa NPOMHCA O NPHXBAT/LUBUM HHBOHMA
apraTokcnHa Bl y xpanu 3a JKHBOTHIE N MpexpaMOeHNM MpoH3BoMMa. MakCcHMATHO 103BOJBEHA
KOHIEeHTpanuja Bl y Xpanu 3a ucxpany MIMjeuHHX roBe/Ia, oBana 1 ko3a n3tocu 0,005 mg kg™, Tlpu
JAYTOTPajHO] KOH3YMAlMjH XpaHe KOHTAMHHHPaHe MHKOTOKCHMHHMa KOJ KMBOTHHA cy Moryhu
nopemehaju y npouspoamn, penpoaykiuuju u pacry. [locebHo 3HauajaH npobnem mpejcTar/ba
MOTYNHOCT MpeHoca MIKOTOKCHHA H FBHXOBHX MeTab0THTA Ha JbY/IE, TTyTEM JECTHBHX KHBOTHECKHX
npou3Boaa. Adnatokcun M1 je metabonut aduatoxcuHa Bl koju ce Moxe Hahm y MIHjeky u
NPOH3BOAHMA OJ1 MIMjEKa JKHBOTHIA KOje Cy jene XpaHy KOHTaMHHHpaHY aaaTokcuHom Bl.
Adnarokcun Bl ce merabonumre y jeTpH *kuBOTHIA y amaTokcnH M1, kKoju ce 3aTHM H3Iyuyje
manjexoM. Minoxenoct admaroxkcmHy M1 kpo3 KoH3ymammjy KOHTaMHHHPAHOT MIMjeKa H
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MPOH3BO/A /1 MJIHjeKa MOKE MPEeJICTaBIkaTH 3/PABCTBEHH PH3HK, IT0ce0HO 3a 0/10j4al 0 MaIy Jijerry,
nomiTo je aarokcud M1 KaHleporeH v ropesat je ¢ pakom jerpe. [pucycrso aduiatokcuna M1 y
MIIHjEKY W NPOHU3BOIMMA 01 MITHjeKa je peryancano y Perybmuun Cpnckoj n Bochu 1 XepieroBuxu,
¢ MaKkCHMaJIHO [103BOJbeHHM HuBooM aduarokcuna (MJK) M1 y mmjexy 0,050 pg kg'. V
Peny6muun Cprickoj je y nepuony 2023-2024. roanne (10 Kpaja anpuiia) U3BpLICHO HCIIHTHBAE
3.606 y3opaka Ha apnatoxcun b1 (1.388 y3opaka xpane 3a sxusotume) 1 M1 (2.218 y3opaka cejexer
miHjeka). Adnaroxcun b1 je yrephen y 85 y3opaka Xpate 3a skuBoTHE:e Wi 6,12%. AdnatokcuH
MI je yrphen y 282 y3zopka unu 12,71%. Ilpema saskehinm nponucuma, oBa XpaHa 3a KUBOTHH:E
Kao M MIHjeKo ce He cmujy ynorpebibasaru. Osome Tpeba nonaru jia je 3Hauajad 6poj yzopaka y
KOjHMa je YTBpheHO IPUCYCTBO OBHX MHUKOTOKCHHA Henol HuBoa MJIK, anu npeacrasibajy pusuk 1a
ce JIaJbUM CTajaeM XpaHe 33 ;KMBOTHILE H HCXPAHOM MIIMjEYHHX I'pJa Ta KOHLeHTpaluja noseha, ¥
ojpehenom Opojy y3opaka cy yrephene BeoMa BUCOKE KOHLIEHTapLIHje MUKOTOKCHHA, ITO JUPEKTHO
YIpo’kana 3/paBibe KUBOTHH:A W JbyAW. [lnib HennTuBama je ja ce GraroBpeMeHHM OTKPHBAFLEM
MHKOTOKCHHA CHIpHjede BEJIMKH EKOHOMCKE LITETE Y NMOJBONIPUBPEH, a MTOce0HO J1a ce CpHjednTH
YIpOKaBame 34paB/ba KHBOTHILA W JbY/IH.

Kibyune pujeun: adnaroxcut b1, ahmatokenn M1, XxpaHa 3a ®HBOTHIbE, CHPOBO MITHjEKO.

3axpanuuia: OBO HCITHTHBALE je TIOAPKAHO o] cTpare MUHHCTApCTBA MOJBOMPHUBPE/IE, ITyMApCTRa
u postonipuspesie Penybmuke Cpncke.
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Abstract

Aflatoxin Bl is a type of mycotoxin produced by certain species of Aspergillus fungi, including
Aspergillus flavus and Aspergillus parasitucus. It is one of the strongest natural carcinogens and is a
major problem for food safety, especially in developing countries where it is a frequent contaminant
of staple crops such as corn, other fruits. The World Health Organization (WHO) reports that aflatoxin
contamination affects about 25% of crops in the country. In order to prevent the occurrence and
increase of aflatoxin concentration in animal feed, various measures are foreseen, including the
testing of animal feed for mycotoxins, the applied economy of good nature and the character of
storage, live levels of aflatoxin B1 in food and food products. The maximum allowed concentration
of Bl in feed for dairy cattle, sheep and goats is 0.005 mg kg™'. With long-term consumption of food
contaminated with mycotoxins in animals, disturbances in production, reproduction and growth are
possible. A particularly significant problem is the possibility of mycotoxins and their metabolites
being transmitted to humans via edible animal products. Aflatoxin M1 is a metabolite of aflatoxin B1
that can be found in milk and milk products from animals that have eaten food contaminated with
aflatoxin B1. Aflatoxin Bl is metabolized in the liver of animals to aflatoxin M1, which is then
excreted in milk. Exposure to aflatoxin M1 through the consumption of contaminated milk and milk
products can pose a health risk, especially to infants and young children, because aflatoxin M1 is
carcinogenic and has been linked to cancer. The presence of aflatoxin M1 in milk and milk products
is regulated in the Republic of Srpska and Bosnia and Herzegovina, with a maximum residue limit
(MRL) of aflatoxin M1 in milk of 0.050 pg kg'. In the Republic of Srpska, in the period 2023-2024
(until the end of April), 3,606 sources were tested for aflatoxin B1 (1,388 feed sources) and M1 (2,218
samples of fresh milk). Aflatoxin B1 was determined in 85 samples of feed or 6.12%. Aflatoxin M1
was found in 282 samples or 12.71%. According to important regulations, all this feed and milk must
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72. MIKROBIOLOSKA ISPRAVNOST NUSPROIZVODA PREHRAMBENE
INDUSTRIJE

Kristina DOKO', Ana SESAR?, Bojan GOLIC?

! Kristina Doko dipl. ing. preh. teh., Federalni agromediteranski zavod, Mostar, Bosna i Hercegovina
* Ana Sesar dipl. ing. preh. teh., Federalni agromediteranski zavod, Mostar, Bosna i Hercegovina
* dr Bojan Goli¢ spec. dr vet., vii nau¢ni saradnik, Javna ustanova Veterinarski institut Republike Srpske "Dr Vaso
Butozan", Banja Luka, Bosna i Hercegovina

“Korespodentni autor; Kristina Doko, Kristina.Doko(@ faz.gov.ba

Kratak sadrzaj

Jedan od glavnih izazova s kojima se danas suocava poljoprivredno-prehrambena industrija je
eliminacija, smanjenje ili ponovna uporaba znaéajnih koli¢ina otpada i nusproizvoda koji nastaju u
razli¢itim fazama procesa proizvodnje hrane. Stoga je cilj prehrambene industrije iskoristiti
nusproizvode i razviti nove i funkcionalne proizvode sa funkcionalnim sastojcima (dijetalna vlakna,
proteini, masne kiseline, vitamini i minerali) za koje je utvrdeno pozitivno djelovanje na ljudsko
zdravlje. Otpad prehrambene industrije podrazumijeva dijelove voca i povréa poput kore, pokoZzice,
sjemenki i sl. za koje je poznato da sadrze brojne jednakovrijedne sastojke kao i jestivi dijelovi voca
i povréa. Bez obzira na navedeno, vrlo je vazno prouditi zdravstvenu ispravnost nusproizvoda.
Mikroorganizmi imaju korisnu ulogu u prehrambenoj industriji, ali se ne smije iskljuéiti rizik od
mikrobioloske kontaminacije, koja se danas smatra jednim od glavnih uzroka gubitaka hrane.
Zbrinjavanje velikih koli¢ina otpada koje generira prehrambena industrija u okoli§ ima izrazito
negativan u¢inak na ekosustav, ali i na ljudsko zdravlje 1 kvalitetu zivota, pri ¢emu glavnu prijetnju
predstavljaju njegovo potencijalno mikrobiolosko kvarenje 1 bioloska nestabilnost, s obzirom na to
da otpad sadrzi velike koli¢ine organske tvari i nutritivnih sastojaka, ima visok aktivitet vode, slabu
oksidativnu stabilnost te optimalnu enzimsku aktivnost. Mikroorganizmi koji se mogu identificirati
u nusproizvodima su najéeSce aerobne mezofilne bakterije, ukupni koliformi, kvasci 1 plijesni,
Escherichia coli, Staphylococcus aureus, Bacillus cereus, Clostridium perfringens, Salmonella spp.,
Listeria, sulfitoreduciraju¢e klostridije 1 Enterobacteriaceae. Razumijevanjem uloge koju
mikroorganizmi imaju u razgradnji hrane 1 nafina na koji sec hrana moZe kontaminirati
mikroorganizmima, mozemo bolje identificirati one mikroorganizme koji mogu biti §tetni za nas ili
uzrokovati kvarenje. Broj publikacija u kojima se procjenjuje sigurnost nusproizvoda prehrambene
industrije je ogranicen, a osiguranje kvalitete i sigurnosti je neizbjezan korak. U buducénosti ¢e biti
vazno usredotocditi se na fizikalno-kemijske procjene kvalitete, mikrobioloske i kontaminante koji
mogu biti potencijalna mogucénost kontaminacije novog proizvoda.

Kljuéne rijedi: prechrambena industrija, nusproizvodi, mikroorganizmi, zdravstvena ispravnost.
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not be used. It should be added to this that a significant number of samples in which the presence of
these mycotoxins was found to be below the MRL level, but they represent a risk that further storage
and feeding of dairy cows will increase this concentration. In a certain number of samples, very high
concentrations of mycotoxins were found, which directly affects the health of animals and people.
The goal of the research is to prevent large economic losses in agriculture by timely detection of
mycotoxins, and especially to prevent the preservation of animal and human health.

Key words: aflatoxin B1, aflatoxin M1, feed, raw milk.

Acknowledgment: The study was supported by the Ministry of Agriculture, Forestry and Water
Management of the Republic of Srpska.
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Abstract

One of the main challenges facing the agri-food industry today is the elimination, reduction or re-use
of significant amounts of waste and by-products that occur at various stages of the food production
process. Therefore, the goal of the food industry is to use by-products and develop new and functional
products with functional ingredients (dietary fibers, proteins, fatty acids, vitamins and minerals) that
have been found to have a positive effect on human health. Food industry waste includes parts of
fruits and vegetables such as peels, skins, seeds, etc. which are known to contain numerous
ingredients equivalent to the edible parts of fruits and vegetables. Regardless of the above, it is very
important to study the healthiness of the by-products. Microorganisms have a useful role in the food
industry, but the risk of microbiological contamination, which today is considered one of the main
causes of food losses, cannot be ruled out. The disposal of large amounts of waste generated by the
food industry into the environment has an extremely negative effect on the ecosystem, but also on
human health and quality of life, with the main threat being its potential microbiological spoilage and
biological instability, given that the waste contains large amounts of organic matter and nutritional
ingredients, has high water activity, weak oxidative stability and optimal enzymatic activity.
Microorganisms that can be identified in by-products are most often aerobic mesophilic bacteria, total
coliforms, yeasts and molds, Escherichia coli, Staphylococcus aureus, Bacillus cereus, Clostridium
perfringens, Salmonella spp., Listeria, sulphite-reducing clostridia and Enterobacteriaceae. By
understanding the role that microorganisms play in the breakdown of food and how food can become
contaminated with microorganisms, we can better identify those microorganisms that can be harmful
to us or cause spoilage. The number of publications evaluating the safety of food industry by-products
is limited, and quality and safety assurance is an inevitable step. In the future, it will be important to
focus on physico-chemical quality assessments, microbiological and contaminants that may be a
potential possibility of contaminating the new product.

Key words: food industry, by-products, microorganisms, health safety.
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JY Berepunapcku uactutyT Penybauke Cprcke ,JIp Baco byrosan" bamwa
Jyka (JY BHUPCBB) je jepuHcTBeHa, HAalMOHANHA, CHELMja/IMCTHYKA U
Hay4YHa MHCTHTYLIHja BeTepHHapcke MeullMHe uHja ce dopma, odIuK U
CTPY4YHHU Npodun 00IUKOBA0 Kpo3 JAelleHHje YIIOPHOT U CTPIUBHMBOT paza.
[TpoTexnu BUIIENElIEHUjCKU NEPHOL CY O0OWUIBEKUIH DPOjHA EHTY3HjaCTH,
CTpy4alld BUCOKOr TpodHiIa, KOjU Cy 32 OCHOBHO Ha4eslo cBora paza
MOCTaB/baId UCK/BYYMBO CTaHIaple cTpyke. KOHTHHyWpaHu pasBoj ce
Dasvpao Ha CTBapHUM mnorpebama Npakce W 3aXTjeBUMa CaBPEMEHHX
nadoparopujckux gocrurayha. ITpumjeHa ersakTHUX MeToda 3a MOTBpAY
CYMBH Ha oppeheHe ©ODOnecTH J>KUBOTHHA M 300HO03a, KOHTpOIA
UCIPAaBHOCTH U 0e30jeqHOCTH HAMHMPHHULA aHHMAJIHOT NOpeKia U CTOYHe
XpaHe je CTanHW 3afaTak U obaresa HHcTUTyTa. [aHammwsv u Oymyhwu
3axTjesd Da3vpaHH Ha HOBHM CTaBOBMMAa M CTaHAApaHMa II0 IMHUTamby
nedbuHHuuje 3apasmba oDaBesyjy BerepuHapcku HHCTUTYT Penybmuke
Cpncke ja jow CHaKHHJE W OArOBOPHH]jE NMPUXBATH H3a30BE€ M MOCTAHE
CUTYpHa W pecrneKkTabHIHa UHCTUTYLH]jA Y JaHLy eBPONCKUX M CBjeTCKUX
pedepenTHux nabopaTtopHja, apupmullyhu cBoje U HHTepece CBOje 3eMJbe.
BerepuHapcku MHCTHTYT MMma 60 3anocneHux on kojux je 30 BHCOKO
00pa30BaHUX, KOjU Cy 3aJy’KEHHU Jla CBAKU [jaH OpUHY O 3paBiby rpahaHa
Penybnuke Cpncke. Ilopen cjepumira y bawanyuu, UHCTHTYT MMa M
nabopatopHjy y bujesHHu Koja je ycrocTaB/beHa ca [IW/beM [1a Ce ITO TIPHje
npumMe W o0paje [AOCTaB/beHH y30puM W3 npunagajyhe peruje.
Jlabopatopuje UHCcTUTYTa OnpemMibeHe Cy CaBpeMeHOM NabopaTopHjCKOM
ONpeMOM 3a JUjarHOCTHKY 3apa3HUX DOJIeCTH KUBOTHHA, MUKPODHOJIOLIKE
U KBA/IMTAaTUBHE aHA/IU3e XpaHe W XpaHe 3a JKUBOTUHeE.

KOHTAKT: info@virs-vb.com; https://virs-vb.com;

bama Jlyka 78000, bpauka Paguuesnha 18; Ten: +38751229210; ®axkc:
+38751229242;

bujesrra 76300, Pawancka 00, Tel: +38755221480; faks:
+38755221484;
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