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YIIYTCTBO AYTOPHUMA

AyTOpHY KOjU Cy NpHjaBUIU CBOj€ pajoBE CIamEM KpaTKUX cajprkaja Ha
CPIICKOM M €HIVIECKOM jE3UKYy MOTIY [ja BUZE CaTHHULY CBOT IIPE3EHTOBama paja.
Monumo ayTope fa IPUINKOM IIPE3EHTOBaba pajia Jajy CaMo HEKOJIUKO YBOJHUX
pedyeHulia ONUITEr TUMA O MAaTEepHjH, a fa Ce 0gMax u3a Tora (PoKycupajy Ha
aHanu3y JoOHjeHMX pe3ynTaTa M 3akpyuyke. Ha oBaj HauuH he ce usdjehu na
ayTOpH HEMajy NOBOJBHO BpEMEHA [Ja U3HECY OHO LUITO j€ HajBaXXKHH]E Y IBUXOBOM
pamy. MoluMo MoziepaTope ia Ce CTPUKTHO JprKe NpessBuheHor BpeMeHa y 1npo-
rpaMy CaBjeTOBama M Jla 3aMoJie ayTOpe Jla He y3uMajy TEpMHH JPYror ayTropa.

Pan y njenoctu ce focrasma y €1€KTPOHCKOj GOPMU IpeMa YIyTCTBY ayTo-
puma y BerepuHapckom xypHany Penybdnuke Cpricke Ha je3suky mo usbopy
ayTopa (CpTCKH, €HIJIeCKH).

AyTtopu koju he cBoje panoBe MpPe3eHTOBATH Ha MOCTepumMa Tpeda Aa Mpu-
npemsbeHe nocrepe (yoduuajeHu opmart) 1ocraBe Ha mpefBUhEHO MjecTo Ha
MOYEeTKYy CaBjeTOBama, a HajKacHUje jelaH caT MpHje IJIEHAPHOT 3acujelarma
KaJa je IUIaHWpaH U paf Kao MOCTep.

3a mopatHe uHdoOpmMauuje jaButu ce Ha: drago.nedic@virs-vb.com (IIpod.
np IOparo H. Hepguh, npeacjenHuk mporpaMckor U Hay4dHOT 0fdopa)

INFORMATION FOR AUTHORS

The authors who have reported their work by posting short contents in
Serbian and English language can see the schedule for presenting their work.
Authors are asked to give only a few introductory sentences of general type
about the matter during the presentation of their work, and to focus on the
analysis of the results and conclusions immediately after that. This way, it will
be avoided that the authors do not have enough time for the presentation,
because they lose time talking about the known literature data, and then do
not have time to express what is most important in their work. We kindly
ask the moderators to strictly hold the scheduled time of the program of
counselling and to ask the authors not to take the term of another author.

Work as a whole should be submitted in electronic form according to the
instructions for authors in the Veterinary Journal of Republic of Srpska in
the language selected by the author (Serbian, English).

The authors who are going to present their work on posters should place
the prepared posters (default format) in the appropriate place at the beginning
of the counselling, and no later than one hour before the plenary session as
planned and work as a poster.

For more information contact us at: drago.nedic@virs-vb.com (PhD DragoN.
Nedi¢, President of Program and Scientific Committee).
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HH®OPMAIINJA U3JTATAYHMMA U I[TPOMOTHBHE AKTHBHOCTH

3aunTepecoBaHe dapmaneyTrcke Kyhe, Benenporepuje, Usnaraduv U3 00-
7acTy 1adopaTtopHujcKe U IpPyre OMpPeMe U OCTald CyDjeKTH KOju JKeqe Ja Cce
npefcrasbajy Ha CaBjeToBamy MOIY IIPHjaBUTH CBOje ydewrhe opraHusaTopy,
Berepunapckoj Komopu Penybnuke Cpricke [0 MoyeTka CaBjeTOBama.

[TpocTop 3a U3Narawme ¥ NPOMOTHUBHE Mpe3eHTalluje mMocebHo ce oroBapajy
Ca OpPTaHU3aTOPOM.

INFORMATION FOR EXHIBITORS AND PROMOTIONAL ACTIVITIES

Interested pharmaceutical companies, drugstores, exhibitors in the field of
laboratory and other equipment and other entities wishing to present at the
Counselling can register their participation to the organizer, the Veterinary
Chamber of Republic of Srpska until the beginning of counselling.

Exhibition space and promotional presentations are arranged separately
with the organizer.

CIIOH30PCTBO H JOHATOPCTBO

AKTHBHOCTHM NPOBOJOY OpPraHU3aTOp npema YTBpheHUM KpuTepujymuma
Opranunsanuonor ondopa. CBUM MOTEHUWjaTHUM CIOH30pUMa U JOHATOpHUMa
OPTraHU3aTOPH Ce YHaNpHjel 3aXBabyjy.

SPONSORSHIPS AND DONATIONS

Activities are carried out by organizer in accordance with the defined
criteria of the Organizational Board. The organizers thank in advance to all
potential sponsors and donors.

KOTH3ALUJA

[Tojenunauna kotusauurja usHocu 50 KM. KonekTHBHe KOTHU3auuje UCTe PUpme
(mo ocodu): 2 yuecHuka =40 KM; 3 u Bume yyecHuka =30 KM (ymnara wuc-
K/bYYMBO Ha KUPO pauyyH BerepuHapcke komope Penydnuke Cprcke: 562-099-
80356015-50). Ioka3 o ymiaTH KOTU3alMje MpefaTH TPUWIKKOM perucTpauyje.
YmiaTta kotu3auuje u3 naoctpancTsa: IBAN: BA395620998046518512, SWIFT
CODE: RAZBBA22 NLB banka Banja Luka.

Kotu3anuje ce ociiobal)ajy: mpeu aytopu pedepara 1o nosusy, TeH3HOHUCAHU
BETEPUHAPH U CTYyEHTH BETEPUHAPCKe MeULIMHe, T0YaCHH YWIaHOBU [IpyIiTBa
BeTepuHapa PC 1 nocedHo nossanu roctu CaBjeToBama.

REGISTRATION FEE

Individual registration fee amounts to 50 BAM. Collective registration fees
(the same firm - per person): 2 participants =40 BAM; 3 or more partici-
pants =30 BAM. The fee can be paid on account of the Veterinary Chamber
of Republic of Srpska: 562-099-80356015-50. Confirmation of the payment
should be submitted when registrating. For the payment from abroad: IBAN:
BA395620998046518512, SWIFT CODE: RAZBBA22 NLB banka Banja Luka.

Exempted from paying the registration fee are: the first authors of the
paper, retired veterinarians and students of the Veterinary Medicine school,
members of Honorary Board and special guests of the Counseling.
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PE3EPBAITHJA CMJELITAJA

OpraHusaTop pesepBullle CMjelITaj 3a T03BaHe rocTe W MpBe ayTope pedepara
1o no3usy. 3a yuecHuke: Xoren CJI Omumn (3%) 1/1 =67,00 KM (nmyH naHcHOH);
CJI Tanopama (5%) 1/1=89,00 KM (mmyH maHCHOH); X0Tesl AapTMaHCKO Hacesbe
bujenu I'pan 1/1 =79,00 KM (110 ocodu) (amapTMaHu Cy JBOETaXKHH, Y TPU3EMIbY
Cy KyXuHha, IHeBHU DOpaBak U TOAJIeT, a Ha CIIPATy BHje code U KyNaTHIO — TOCTU
uMajy 3acedHe code, 3ajeIHUYKO KyHaTWUIO). Y HaBeleHe LMjeHe Cy YK/bYYEHH:
MyHU MaHCUOH, Decriatad napkudr, Wi-Fi, [1B 17%, ®utHec uenTap. Joriara
no ocodu: dopaBulIHA Takca U ocurypawe 3,50 KM (IHeBHO).

I'pan Cynua: e-mail: info@gradsuncatrebinje.com; Ten: +38759491200,
+38765482251; https://gradsuncatrebinje.com/grad-sunca

BOOKING

The organizer reserves accommodation for invited guests and the first authors
of the papers by invitation. For participants: Hotel SL Olimp (3*) 1/1 = 67.00
BAM (full board); SL Panorama (5*) 1/1 = 89,00 BAM (full board); hotel
Apartment complex Bijeli Grad 1/1 = 79,00 BAM (per person) (apartments are
duplex, on the ground floor are kitchen, living room and toilet, and upstairs
two bedrooms and a bathroom - guests have separate rooms, shared bathroom).
The listed prices include: full board, free parking, Wi-Fi, VAT 17%, Fitness
center. Additional taxes: residence tax and insurance: 3,50 BAM (per day).

Grad Sunca: e-mail: info@gradsuncatrebinje.com;
tel: +38759491200, +38765482251; https://gradsuncatrebinje.com/grad-sunca

Anpeca opraHusaropa:
- Berepunapcka xomopa Penydnuke Cpricke:

[Tpencjennrk komope u IlpencjesHUK OpraHu3aloHOT 0dopa:
Benubop Kecuh, IBM

bamwa Jlyka, Llapuiile Munune 46; Ten/dakc: 051/466-321

E-mail: vetkomrs@teol.net; Bed cajT: www.vetkom.rs.ba

- Hayunu u nporpamcku ondop, mpeacjenuux: Ipod.op Oparo H. Henuh;
E-mail: drago.nedic@virs-vb.com; ten: +38751229210; 229231

Address of the organizer:
- Veterinary Chamber of Republic of Srpska:

President of the Chamber and President of the Organizing Committee:
Velibor Kesi¢, DVM

Banja Luka, Carice Milice 46; Tel / fax: 051 / 466-321

E-mail: vetkomrs@teol.net; Web site: www.vetkom.rs.ba

- Scientific Committee, Chairman: Prof. Dr. Drago N. Nedi¢;

E-mail: drago.nedic@virs-vb.com; tel: +38751229210; 229231 @

TEHEPAJTHH CITOH30P - GENERAL SPONSOR
BETEPHHAPCKH 3ABOJI CYBOTHIIA ZRGBLREE
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CAAPXAJ/CONTENT

EIIM300THOJIOIIKA CHUTYALIUJA Y PEINYB/JIHUIIU CPIICKOJ V| 23
2021. TOOUHU

Kpuctuna Casuh, [Iparana Owsemra, BecHa Kapan, bojana bajarnh, Herocmas
1 Jlykuh, Bnagumup Bynarosuh

" |EPIZOOTIOLOGICAL SITUATION IN THE REPUBLIC OF SRPSKA
IN 2021

Kristina Savi¢, Dragana Okljesa, Vesna Karan, Bojana Bajagi¢, Negoslav Luki¢,
Vladimir Bulatovié¢

EITM300THUOJ/IOIIKA CUTYALIUJA Y CPBUJH 2021. TOOUHE 27
boban Bypwuh, Tatjana Jlabyc, Jenuua Ysenau, Cama Octojuh, AnexkcaHzapa
2 Hukonuh, Jenena hyk, Jparana XusaHosuh

" |EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2021

Boban Duri¢, Tatjana Labus, Jelica Uzelac, Sasa Ostoji¢, Aleksandra Nikoli¢,
Jelena Cuk, Dragana Zivanovi¢

EIMU300THOJIOIIKA CUTYAIIHUJA Y IIPHOJ TOPH TOKOM 2021. 31
TOOUHE

Hejan Jlaymesuh, Mapko Hukomuh, Mesnmuma Xpanosuh, Mwian Poromwh,
3. | Cynuuna bosseBuh

EPIZOOTIOLOGICAL SITUATION IN MONTENEGRO

Dejan LauSevi¢, Marko Nikoli¢, Mevlida Hrapovi¢, Milan Rogosi¢, Suncica
Boljevi¢

KPUTHUYKA AHA/THU3A ITPUMJEHE KOHIIEIITA , JEOHO 3PABJ/BE* 35
IOparo H. Hemuh, Tamam IlerpoBuh, Huna Ponuh Byxkmup, IOparana
INumutpujesuh, bodan Hypuh, UBan Tonnak, [ejax Jlaymesuh, Xempko LlBeTHuh
4. |CRITICAL ANALYSIS OF THE APPLICATION OF THE CONCEPT “ONE
HEALTH”

Drago N. Nedi¢, Tama$ Petrovi¢, Nina Rodi¢ Vukmir, Dragana Dimitrijevi¢,
Boban Djuri¢, Ivan Toplak, Dejan Lausevi¢, Zeljko Cvetni¢

3HAYAJ XYMAHE U BETEPUHAPCKE MEJUIIMHE Y OPEBEHIWU U| 39
KOHTPOJIX 300HO3A Y PENNYB/JIMIIU CPBUJHU

5 Iparana Jumutpujesuh, Bepuua Josanosuh, bodan HBypuh

" |THE IMPORTANCE OF HUMAN AND VETERINARY MEDICINE IN THE
PREVENTION AND CONTROL OF ZOONOSES IN THE REPUBLIC OF SERBIA
Dragana Dimitrijevi¢, Verica Jovanovi¢, Boban Djuri¢

3HAYAJ CAPAIHE JIEKAPA U BETEPUHAPA Y KOHLIENITY JEJHO| 43
31IPABJBE

bpanucnasa benuh, Mapko Iunnosuh, Hukonuna Hosakos, Mapuja Jedtuh,
6 Iparana Jumutpujesuh, bodan Hypuh

* |THE IMPORTANCE OF COOPERATION BETWEEN DOCTORS AND
VETERINARIANS IN THE CONCEPT OF ONE HEALTH

Branislava Beli¢, Marko Cincovi¢, Nikolina Novakov, Marija Jefti¢, Dragana
Dimitrijevi¢, Boban burié

300HOTCKE IPHUJEBHE BAKTEPHUJCKE HH®EKIHJIE Y 47
PEITYBJ/INIIHU CPIICKOJ U BBUXOB 3HAYAJ Y OKBHUPY KOHIIEIITA
"JEOHO 3PABJBE”

7 Anexcanzppa IImutpaH, Bojan Tonuh, Oparo Heowh

" | ZOONOTIC BACTERIAL INTESTINAL INFECTIONS IN REPUBLIC OF
SRPSKA AND THEIR SIGNIFICANCE WITHIN THE ONE HEALTH
PRINCIPLE

Aleksandra Smitran, Bojan Goli¢, Drago Nedi¢
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HA30P U HCTPAXKXHBAA TIOJEJUHHUX BUPYCHHX 300HO3A
Y CPBHUJH

Tamam Iletposuh, Oyman Ilerpuh, Iejan Bupanosuh, Juana Jlymynosuh,
T'ocmasa JIa3uh, Munena Camojnosuh, Anexcanzapa Urimatosuh hynuHa, Muxaena
KaBpaHn, Bnagumup lajnos, Munanko lexnep, Casa Jlasuh
SURVEILLANCE AND RESEARCH OF CERTAIN VIRAL ZOONOSES
IN SERBIA

Tamas Petrovi¢, Dejan Vidanovi¢, Dusan Petri¢, Diana Lupulovi¢, Gospava Lazi¢,
Milena Samojlovi¢, Aleksandra Ignjatovi¢ Cupina, Mihaela Kavran, Vladimir
Gajdov, Milanko Sekler, Sava Lazi¢

59

BEKTOPCKE 300HO3E KOJE MOIY OA YIPO3E PETHOH
JYTOUCTOYHE EBPOIIE

Mupocnas A. Bamuuh, Ana Bacuh, Iparo Heguh

VECTOR ZOONOSES THAT CAN ENDANGER THE REGION OF
SOUTHEAST EUROPE

Miroslav A Val¢i¢, Ana Vasi¢, Drago N. Nedi¢

63

10.

BHCOKOIIATOTEHA ABHUJAPHA MH®JIYEHIIA Y PEITYB/INIIHN
CPIICKOJ — bocHa u XepueropuHa

Iparan Kacaruh, Cowa Hukonuh, UBona Cyduh

HIGHLY PATHOGENIC AVIAN INFLUENZA IN REPUBLIC OF
SRPSKA — BOSNIA AND HERZEGOVINA

Dragan Kasagi¢, Sonja Nikoli¢, Ivona Subi¢

67

11.

PE3YJITATH UCTPAXXHUBAKBA Y PEIIYB/IHUIIN CPBHUJHU HA
BHUPYC SARS-COV-2 KOI KYRHHUX JbYBUMAIIA, OBJEIJUHLEHHU
PE3YJITATH

Ianujena Bunenosuh, Tamaur ITerposuh, Capa Casuh

RESULTS OF RESEARCH IN THE REPUBLIC OF SERBIA ON THE
SARS-COV-2 VIRUS IN PETS, COMBINED RESULTS

Danijela Videnovi¢, Tama$ Petrovi¢, Sara Savi¢

75

12.

KO/IUKE CY IIOTPEBE 3A HAIIMOHAJTHHUM KOHTPOJ/IAMA
KBAJTUTETA ITPETJIEOA Y30PAKA MECA HA ITPUCYCTBO JIAPBHU
TRICHINELLA

Mapuja I'mwarosuh, Jbumana Cadmuh, UBana Murtuh, Hatama Wnuh, Jbumana
Cocpponnh Mwunocasmwesuh, Cama Bacunes

HOW MUCH IS THE NEED FOR NATIONAL QUALITY CONTROLS
OF MEAT SAMPLE EXAMINATIONS FOR THE PRESENCE OF LARVI
TRICHINELLA

Marija Gnjatovi¢, Ljiljana Sablji¢, Ivana Miti¢, Natasa Ili¢, Ljiljana Sofronic¢
Milosavljevi¢, Sasa Vasilev

79

13.

HWH®EKITHUJA TPUXUHE/IOM Y CPBUJH

Cama Bacunes, Munopan Mupunosuh, Mapuja I'matoBuh, EMuHa Munakapa,
WBana Mwutuh, Bynumup [InaBumuh, dparana I1naBuia, Tamapa Boukosuh,
Iparan Bacunes, Hehemko Kapabacwui, Jbubana Cabmuh, Harama Unuh, Munena
Kusojunosuh, Jbusana Codpponnh Munocasmesuh

TRICHINELLA INFECTION IN SERBIA

Sasa Vasilev, Milorad Mirilovi¢, Marija Gnjatovi¢, Emina Milakara, Ivana Miti¢,
Budimir Plav$i¢, Dragana PlavSa, Tamara BoSkovi¢, Dragan Vasilev, Nedjeljko
Karabasil, Ljiljana Sablji¢, Natasa Ili¢, Milena Zivojinovi¢, Ljiljana Sofronié
Milosavljevic¢

83
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OECETOTOOHUIIIKBU IMTPUKA3 ITOJABE BPYHE/IO3E TOBEJA U 87
OBALIA Y PEITYB/IMIIU CPIICKOJ
Hosanuna Mutposuh, Teonop Mapkosuh, bopuira UBanuh, Benemup Kagupuh,
14 Cnobopanka I[lanuh, 3opan Hepuh
" |TEN-YEAR REVIEW OF BRUCELLOSIS OF CATTLE AND SHEEP IN
THE REPUBLIC OF SRPSKA
Novalina Mitrovi¢, Teodor Markovi¢, Borisa Ivani¢, Velemir Kadiri¢, Slobodanka
Pani¢, Zoran Deri¢
TPUXHWHEJIO3A JUB/bUX CBHUA Y PEITYB/IUIIHU CPIICKOJ Y i
MMEPHUOLY 2001-2021.
15 Iapxko HecrotoBuh, bpanucnas lanunh
" |TRICHINELOSIS OF WILD BOARD IN THE REPUBLIC OF SRPSKA
IN THE PERIOD 200-2021
Darko Despotovi¢, Branislav Gali¢
CY3BHMJAKGE 3APASHHMX BOJIECTH JXHBOTHIbA 95
16 Muogpar Pajkosuh, Mumo Konapesuh, Munosan Crojanosuh
" |ERADICATION OF ANIMAL INFECTIOUS DISEASES
Miodrag Rajkovi¢, Miso Kolarevié¢, Milovan Stojanovié
HCKYCTBA CA HHO®EKITHJAMA BUPYCOM PEITPOOYKTHUBHOTI U %
PECITMPATOPHOI CHHIOPOMA CBHUHA (PRRSV) Y CJIOBEHHUJU
17 HBan Tomnak, Ilerap XocTtHuk, danujena Yepne
" | EXPERIENCES WITH PORCINE REPRODUCTIVE AND RESPIRATORY
SYNDROME VIRUS (PRRSV) INFECTIONS IN SLOVENIA
Ivan Toplak, Peter Hostnik, Danijela Cerne
A®PUYKA KYTA CBUBA Y CPBUJHU U EBPOIIU-YIIOPEOHHU 103
ITPETIEL
Camwa Ocrojuh, bobdan Bypuh, Tatjana Jladyc, Jenuna Ysenan, AnekcaHpapa
18 Huxonuh, Jenena hyx, Jparana XXusanosuh
" | AFRICAN SWINE FEVER IN SERBIA AND EUROPE-COMPARATIVE
REVIEW
Sasa Ostoji¢, Boban Djuri¢, Tatjana Labus, Jelica Uzelac, Aleksandra Nikoli¢,
Jelena Cuk, Dragana Zivanovic
APPHUYKAKYTACBUIHAKOI JOMARUX CBUIHAY IIOMOPABCKOM 107
OKPYTY
Mupomyd Jaunh, Urop Bophesuh, 3opan Pamuh, Jyman Cumonosuh, Jenena
19 [MetkoBuh, Kartapuna Anhenkosuh
" |AFRICAN SWINE FEVER IN DOMESTIC PIGS IN POMORAVLIJE
DISTRICT
Miroljub Dati¢, Igor Dordevi¢, Zoran Rasi¢, Dusan Simonovi¢, Jelena Petkovié,
Katarina Andelkovi¢
KJIOCTPHIHJATTHE HHOEKIIMJE OBALIA: TPUKA3 CTy4AJA | '
Mapxo Huxonuh, Upuna Yorypuh, Huxona IlejoBuh, Panko CaBuh, [ejan
20 Jlaymesuh, Pagomr Mukosuh, bojan Aunh, 3opuna [Tauhesuh, Munan Huakosuh

CLOSTRIDIAL INFECTIONS IN SHEEP: A CASE REPORT
Marko Nikoli¢, Irina Coguri¢, Nikola Pejovi¢, Ranko Savi¢, Dejan Lausevi¢,
Rado$ Mikovi¢, Bojan Adzi¢, Zorica Pavicevi¢, Milan Ninkovi¢
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21.

AHAJIN3A TPOIIKOBA U JOBHUTH MOIEJIA 3A KOHTPOJIY U
HCKOPEHKHHUBAE BOJIECTH IUVIABOT JESUKA'Y PEITYB/IUIIN CPBUITH
Cnomenka Bypuh, Bpanucnas Bejuosuh, [paro Henuh, Pagucnasa Teomoposuh,
Jenena Jamuh, Anexcangpa Hukomh, Munopan Mupunosrh

COST-BENEFIT ANALYSIS OF THE MODEL FOR CONTROL AND
ERADICATION OF BLUETONGUE DISEASES IN THE REPUBLIC OF
SERBIA

Spomenka Djuri¢, Branislav Vejnovi¢, Drago Nedi¢, Radislava Teodorovié,
Jelena Janji¢, Aleksandra Nikoli¢, Milorad Mirilovi¢

115

22.

ITPBHU HAJIA3 TEHOMA BHPYCA ABPV, CBPV KOOI BOMBUS
TERRESTRIS Y BOCHH U XEPIIETOBUHH (BYMBAPH, MEIIOHOCHE
ITYEJIE, BUPYCH, BETEPUHAPCKA MEIUIIUHA, PU3UIIH, ITPUTUKE)
Buonera Canrpay, iBona Cyduh, Cnobonanka Jenuh, bussana Jlonuh, ITetap
Huxkomnuh

FIRST FINDINGS OF ABPV, CBPV VIRUS GENOME IN BOMBUS
TERRESTRIS IN BOSNIA AND HERZEGOVINA (BUMBLEBEES, HONEY
BEES, VIRUSES, VETERINARY MEDICINE, RISKS, OPPORTUNITIES)
Violeta Santra¢, Ivona Subi¢, Slobodanka Deli¢, Biljana Loli¢, Petar Nikoli¢

119

23.

ITPBA OETEKIIMJA AHTHUTEJIA ITPOTHB BHUPYCA XEITATUTHCA
E KOO KOMEPIOHUJAJTHUX JATA JIAKHX H TEHIKHUX XHUBPHUIA
JKXUBHUHE Y CPBUJHU

bpanucnas Kypemymuh, Mupjana Munanosuh, Jenena Maneruh, bBoxunap
Casuh, Becna Munuhesuh, Hemama Jeagumuposuh, bojan MunosaHoBuh,
Mumnomr Byunhesuh

FIRST DETECTION OF ANTIBODIES AGAINST HEPATITIS E VIRUS
IN COMMERCIAL LAYER AND BROILER FLOCKS IN SERBIA
Branislav Kureljusi¢, Mirjana Milanovi¢, Jelena Maleti¢, Bozidar Savi¢, Vesna
Mili¢evié¢, Nemanja Jezdimirovi¢, Bojan Milovanovié¢, Milo§ Vuci¢evié¢

123

24.

3HAYAJ 3JIATHOT IITAKAJIA (CANIS AUREUS) U IIPBEHE JTHCHIIE
(VULPES VULPES) KAO CEHTHUHEJI BPCTA Y EITH300THOJIOTHJH
BEKTOPHUMA ITPEHOCHBHUX BOJIECTH Y PEITYB/IMIINA CPBUJHA
Patko Cyxapa, Hdymiko huposuh, Tapko Muxamuia, [opaHa Bennosrh, Ana Bacuh,
CHexxaHa TomaHoBuh

THE IMPORTANCE OF GOLDEN JACKALS (CANIS AUREUS) AND RED
FOXES (VULPES VULPES) AS A SENTINEL SPECIES IN EPIZOOTIOLOGY
OF VECTOR BORNE DISEASES IN THE REPUBLIC OF SERBIA

Ratko Sukara, Dugko Cirovi¢, Darko Mihaljica, Gorana Veinovi¢, Ana Vasi¢, Snezana
Tomanovic¢

127

25.

BABE3HMO03A ITACA HA ITOOPYYJY HEHTPAJIHUX OIIIITHHA
BEOTPAJIA PETUCTPOBAHHUX Y IIEPHOOY 2019-2020

UBan [laBnosuh, Anexcannpa Tacuh, Brmaga Antuh, [parana Iletkosuh,
Bnagumup TepsuH, Jparana Tep3un, Hukona Hepemkosuh

BABESIOSIS OF DOGS IN THE AREA OF CENTRAL BELGRADE
DISTRICTS REGISTERED IN THE PERIOD 2019-2020

Ivan Pavlovi¢, Aleksandra Tasi¢, Vlada Anti¢, Dragana Petkovi¢, Vladimir Terzin,
Dragana Terzin, Nikola Nedeljkovi¢

131
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26.

E®PEKAT KIIACUYHOTI U JIAITAPOCKOIICKOI' TPETMAHA JIEBE
OHUCITOKALIUJE CUPHUIIITA HA METABO/JIMYKE U ITPOU3BOJHE
ITOKA3ATEJ/BE KPABA

Cpetren Hepuh, Cera Apcuh, MBan Byjanau, Paguma Ilpomanosuh, JoBaH
bojxoscku, Jbybomup Josanosuh, [Janujena Kuposcku

EFFECT OF CLASSIC AND LAPAROSCOPIC TREATMENT OF LEFT
ABOMASAL DISPLACEMENT ON METABOLIC AND PRODUCTION
PARAMETERS IN DAIRY COWS

Sreten Nedi¢, Sveta Arsi¢, Ivan Vujanac, RadiSa Prodanovi¢, Jovan Bojkovski,
Ljubomir Jovanovi¢, Danijela Kirovski

135

27.

Y3POIIHU U INTOCJTIEOUIE OTUC®YHKIINJE JAJHHUKA KOO KPABA
Munan Manetuh, Brnagumup Maram, Cnodonanka Bakamau, Jemena Manetuh,
bojan MunosanoBuh, Josan bnarojesuh

CAUSES AND CONSEQUENCES OF OVARIAN DYSFUNCTION IN COWS
Milan Maleti¢, Vladimir Maga$, Slobodanka Vakanjac, Jelena Maleti¢, Bojan
Milovanovi¢, Jovan Blagojevi¢

139

28.

AHAJIN3A KBAJIMTETA CEKCHUPAHOI' CEMEHA BHKOBA
KOMIIJYTEPCKH ACHCTUPAHOM AHAJIN30M CEMEHA-CASA
Cnodopanka Bakamail, T'opan ITanTtuh, Jbydomup JoBanosuh, Bnagumup Marai,
Ianujena Kuposcku

QUALITY ANALYSIS OF SEXED BULL SEMEN BY COMPUTER-
ASSISTED SEMEN ANALYSIS -CASA

Slobodanka Vakanjac, Goran Panti¢, Ljubomir Jovanovi¢, Vladimir Magas,
Danijela Kirovski

143

29.

HAJYENTEH ITOPEMERAJH 3JPABCTBEHOT CTAKA KOJ TEJTAOHU
Y TOBUJIHIITHUMA

Munan Hunxosuh, Jagpanka Xyrtuh, Hemama 3ppasxosuh, bpanucnas
Kypemyumwnh, JTumutpuje Imuunh, 3opana 3yposau Canysyuh, JoBan bojkoBcky,
Mapxo Huxonuh, Cseta Apcuh

THE MOST COMMON HEALTH DISORDERS OF CALVES ON
FATTENING GROUNDS

Milan Ninkovi¢, Jadranka Zuti¢, Nemanja Zdravkovi¢, Branislav Kureljusi¢, Dimitrije
Glisi¢, Zorana Zurovac Sapundzi¢, Jovan Bojkovski, Marko Nikoli¢, Sveta Arsi¢

147

30.

GENOME-WIDE ASSOCIATION STUDY Y ITPOHU3BOOHU MJIEKA
KO CPIICKHUX XOJ/IIITAJH ®PU3NIJCKUX I'OBEIOA

Mapko Pucranunh, Muma 3opu, Ypow I'masunuh, Munan Pajkosuh, Munax
Marnerunh, Jespocuma CreBanosuh, 3opan CraHumuposrh

GENOME-WIDE ASSOCIATION STUDY FOR MILK PRODUCTION
TRAITS IN SERBIAN HOLSTEIN-FRIESIAN COWS

Marko Ristani¢, Minja Zorc, Uro$ Glavini¢, Milan Rajkovi¢, Milan Maleti¢,
Jevrosima Stevanovi¢, Zoran Stanimirovic¢

151

31.

KOHTPOJIA MACTUTHCA KOJ KPABA: [TPUKA3 CIIYHAJEBA
Onusep CreBaHOBUh

CONTROL OF MASTITIS IN COWS: CASE REPORTS

Oliver Stevanovi¢

155

32.

3OPABCTBEHO CTAIBE U BUOCUI'YPHOCT KPABA XOJIIITAJH-
®PU3HUICKE PACE Y ITYEPITEPHJYMY (ITPETJIED UCTPAXKXHUBAIHA)
JoBaH bojkoBcku, Cperen Hepnh, Cseta Apcuh, Paguma IIponanosuh, HBaH.
Byjanau, Munoje Bypuh, Jejan Byrapcku, Munan Hunkosuh, Hekxrapuoc
I'mapunuc, Hukonaoc [TacHoycuyc

HEALTH CONDITION AND BIOSECURITY OF HOLSTEIN-FRIZIAN
COWS IN PUERPERIUM (RESEARCH OVERVIEW)

Jovan Bojkovski, Sreten Nedi¢, Sveta Arsi¢, RadiSa Prodanovi¢, Ivan.Vujanac, Miloje
Duri¢, Dejan Bugarski, Milan Ninkovi¢, Nektarios Giadinis, Nikolaos Pasnousius

157
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33.

CYIITEMEHTH Y HCXPAHH MJTEYHHX KPABA KAO
NMOTEHIIUJAJTHHU MOIOYJ/JIATOPU METABOJ/IN3MA

Jbydomup Josanosuh, Cperen Hepmuh, HBan Byjanau, Paguma ITponanosuh,
Kemko Cnapojesuh, Janujena Kuposcku

SUPPLEMENTS IN DAIRY CATTLE DIET AS POTENTIAL MODULATORS
OF METABOLISM

Ljubomir Jovanovi¢, Sreten Nedi¢, IvanVujanac, Radisa Prodanovi¢, Zeljko
Sladojevi¢, Danijela Kirovski

159

34.

3HAYAJ CEJIEHA Y ITPEBEHIINJHU 3AOCTAJIE IIOCTE/bBUIIE KO
M/INJEYHHUX KPABA

Cphan Tomoposuh, Mapxo P. Llunnosuh, 3opan Pyxwuh, 3nenko Kanauku, UBuma
Joxed, Oyman Jlasuh

THE IMPORTANCE OF SELENIUM IN THE PREVENTION OF
RETAINED PLACENTA IN DAIRY COWS

Srdan Todorovi¢, Marko R. Cincovi¢, Zoran Ruzi¢, Zdenko Kanacki, Ivica
Jozef, Dusan Lazi¢

163

35.

AKTHBHOCT CEJIEHOEH3UMA TITIx-1 U I'Tix-3 ¥ KPBU PAJHUX
KOIBA HA TEPUTOPHUIN HEHTPAJIHE CPBHUJE

Onusepa Bamuuh, [Terap Munocasmesuh, MBan Joanosuh, CBeTinana Munanosuh
ACTIVITY OF SELENOENZYMES GPX-1 AND GPX-3 IN THE BLOOD
OF WORKING HORSES IN CENTRAL SERBIA

Olivera Val¢i¢, Petar Milosavljevi¢, Ivan Jovanovi¢, Svetlana Milanovi¢

167

36.

OUJATHOCTHUKA CYBKIIMHHUYKHUX EHTOMETPUTHUCA KOBHUJ/IA
Muxajno Epnemsan, Tujana Kykypuh, ViBan Cranunh, Munan Maneruh, HBan
lanuh, Muoppar Panunosuh, ViBana [JaBunoB, AuHamapua [angu Bykomanosuh
DIAGNOSTICS OF SUBCLINICAL ENDOMETRITIS IN MARES
Mihajlo Erdeljan, Tijana Kukuri¢, Ivan Stanci¢, Milan Maleti¢, Ivan Gali¢,
Miodrag Radinovi¢, Ivana Davidov, Annamaria Galfi Vukomanovi¢

171

37.

3HAYAJ KOITPOJIOIIKE OTUJATHOCTHKE Y IINJbY PAITUOHA/THE
YIIOTPEBE AHTUXEJIMUHTHKA KOO KOHBA

Tujana Kykxypuh, Muxajno Epneman, Cranucinas Cumun, Msan Cranuuh, bojan
Toxoss, UBau Tamuh, JoBan Cnacojesuh, Canmpa Huxonuh, JoBan CraHojeBuh,
Iyman Jlasuh

THE IMPORTANCE OF COPROLOGICAL DIAGNOSTIC FOR THE
RATIONAL USE OF ANTICHELMINTICS IN HORSES

Tijana Kukuri¢, Mihajlo Erdeljan, Stanislav Simin, Ivan Stanci¢, Bojan Toholj,
Ivan Gali¢, Jovan Spasojevi¢, Sandra Nikoli¢, Jovan Stanojevi¢, Dusan Lazi¢

175

38.

YTEPOITEKCHJA KOJ OBATIA KAO METOIA ITPEBEHIIUJE TOP3UJE
MATEPHIIE — ITPUKA3 CJIIYHAJA

JoBaH Cracojeuh, Cnodoman Cexynuh, bojan Toxoss, Bpanuciasa JakosmeBuh,
WBan Cranuuh, WBau ITuxnep, VBan l'anuh, Muxajno Epnemsan
UTEROPEXY IN SHEEP AS POTENTIAL METHOD OF UTERINE
TORSION PREVENTION - A CASE REPORT

Jovan Spasojevi¢, Slobodan Sekuli¢, Bojan Toholj, Branislava Jakovljevi¢, Ivan
Stanci¢, Ivan Pihler, Ivan Gali¢, Mihajlo Erdeljan

179

39.

INEREPHA BOJIECT KO ITACA U MAYAKA
Bama Kpctuh, apko [laBUTKOB

DIJABETES MELLITUS IN DOGS AND CAT
Vanja Krsti¢, Darko Davitkov

183
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1
TPETMAH I'OJA3HHUX ITACA 8

Bojucnas Unwuh, Awa Unuh-Boxosuh
TREATMENT OF OBESITY DOGS
Vojislav Ili¢, Anja Ilic-Bozovi¢

40.

PETPOCIIEKTHBHA AHAJIU3A 3ACTYIIJBEHOCTH TYMOPA IIACA 189

Y Y3PACTY OO 12 MECEIIM Y IIEPHOOY OO 2017 OO 2021 Y
PEITYB/IMIIHU CPBUIHU

41. |Camwa Anexcuh KoBauesuh, Cphan Imuropuh, Bnagumup Kykosms
RETROSPECTIVE ASSESMENT OF TUMOURS IN DOGS UP TO 12
MONTHS DURING THE PERIOD OF 2017-2021 IN REPUBLIC OF SERBIA
Sanja Aleksi¢ Kovacevi¢, Srdan Gligori¢, Vladimir Kukolj

193
BETEPHUHAPCKA ITATOJIOTHJA'Y DTHJATHOCTHUIIHU ITbPUBUYHUX

HHOEKIIHIJA

Hapko Mapunkosuh, Haranuja Mununh-Maruh, Munan Annunh
VETERINARY PATHOLOGY IN THE DIGNOSTICS OF FUNGAL
INFECTIONS

Darko Marinkovi¢, Natalija Mil¢i¢-Mati¢, Milan Anici¢

42.

197
PEHAJIHA THUCIUTA3HJA KOJ IICA — ITPHKA3 CIIYYAJA

Topan IMapam, Camwa boxuh, Capa Myuubabuh, Cphan Imuropuh, Ormen I1apam,
Bojan I'ojuh, HUrop Yerap

RENAL DYSPLASIA IN DOGS — CASE REPORT

Goran Para$, Sanja BoZi¢, Sara Mucibabi¢, Srdan Gligori¢, Ognjen Para$, Bojan
Goji¢, Igor Cegar

43.

KPHUIITOPXH3AM KOJ ITACA 200

JoBan Cniacojesuh, MBau I'anuh, bojan Toxoss, MBan Cranunh, Canzppa Huxonuh,
HBana Iasunos, Tujana Kykypuh, Henan ITornosuh

CRYPTORCHIDISM IN DOGS

Jovan Spasojevi¢, Ivan Gali¢, Bojan Toholj, Ivan Stanci¢, Sandra Nikoli¢, Ivana
Davidov, Tijana Kukuri¢, Nenad Popovié¢

44.

204
IMAITMJIAPHH KAPITUHOM JAJHHKA KYJE JAITAHCKE AKHTE 0

CA UMIUVIAHTAIMOHHUM METACTA3AMA KAO ITIOCJBEOHLIA
CHHIOPOMA 3AO0CTAJIOI JAJHHUKA — ITPUKA3 CJIIYUAJA

Cpbhan I'muropuh, Japko Mapunkosuh, bojaH Jlykau, Hrop Yerap

OVARIAN PAPILLARY CARCINOMA IN JAPANESE AKITA BITCH WITH
IMPLANTATION METASTASES AS A CONSEQUENCE OF OVARIAN
REMNANT SYNDROME — CASE REPORT

Srdan Gligori¢, Darko Marinkovi¢, Bojan Luka¢, Igor Cegar

45.

208
PEKOHCTPYKTHUBHA XHPYPINJA I'/TABE IICA CA BULLIECTPYKHM

IMOBPEJAMA U Y3HAIIPEJOBAHOM MH®EKIINIOM

bojan Jlykay, Oyumko Byuenosuh, ITaBne Iparosuh, Hosax Bjemruua, ITetap
46. |Kapah

RECONSTRUCTIVE SURGERY OF A DOG'S HEAD WITH MULTIPLE
INJURIES AND ADVANCED INFECTION

Bojan Lukac¢, Dusko Vucenovi¢, Pavle Dragovi¢, Novak Vjestica, Petar Kara¢
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47.

KOHITEHHUTAJIHE BEPTEBPAJTHE MAJI®OPMAIIHUJE TOPAKO-
JIYMBAJTHUX ITPIIIJBEHOBA BPAXHIE®AJTHHHUX PACA IIACA
Canzgpa Huxonuh, Annamapua landu Bykomanosuh, MBan Cranuuh, BojaH
Toxosm, JoBan Cnacojesuh, MBan lanuh, Tujana Kyxypuh, Henan ITomosuh
CONGENITALVERTEBRAL MALFORMATIONS OF THORACO-LUMBAR
VERTEBRAE OF BRACHYCEPHALIC DOG BREEDS

Sandra Nikoli¢, Annamaria Galfi Vukomanovi¢, Ivan Stanci¢, Bojan Toholj,
Jovan Spasojevi¢, Ivan Gali¢, Tijana Kukuri¢, Nenad Popovié

212

48.

TYMOP LEYDIG-OBHX REJIHNJA TECTHUCA KOJ IICA

bojan Jlykay, Jymko Byuenosuh, ITasne JIparosuh, Hopax BjemTuna, ITetap
Kapah

TUMOR OF LEYDIG TESTIS CELLS IN A DOG

Bojan Lukac¢, Dusko Vucenovi¢, Pavle Dragovi¢, Novak Vjestica, Petar Kara¢

216

49.

HN3BOPHU ITPOTEHUHA 3A UCXPAHY JbYIHU U XXUBOTHUIHA

Munan XK. bantuh, Pagmuna Mapkosuh, Kcenuja Hemnh, Mapuja bomkosuh,
Jenena Jawuh, Jparo Heguh, Munka ITornosuh

PROTEIN SOURCES FOR HUMAN AND ANIMAL NUTRITION
Milan Z. Balti¢, Radmila Markovi¢, Ksenija Nesi¢, Marija Boskovi¢, Jelena
Janji¢, Drago Nedi¢, Milka Popovi¢

219

50.

QUORUM SENSING Y MUKPOBHOJIOTHJH XPAHE
CuexaHa bynajuh, Tujana Jlenuna, JacHa Hophesuh
QUORUM SENSING IN FOOD MICROBIOLOGY
Snezana Bulaji¢, Tijana Ledina, Jasna Djordjevi¢

223

51.

AHAJIN3AOBUMA U TEHOEHITUJE ITPEPATE MITEKAY ITPONU3BOJE
Y PEIIYB/IMIIU CPBUJU Y ITEPUOOY OO 2016-2021. TOOUHE
bpanucnas Bejuosuh, Cnomenka Bypuh, Jenena Jawuh, Iparo Henuh, Munopan
Mupunosuh, Ypour I'maBunuh, 3opan Cranumuposuh

ANALYSIS OF THE VOLUME AND TRENDS OF MILK PROCESSING
IN PRODUCTS IN THE REPUBLIC OF SERBIA FOR THE PERIOD
2016-2021. YEAR

Branislav Vejnovi¢, Spomenka Duri¢, Jelena Janji¢, Drago Nedi¢, Milorad
Mirilovi¢, Uro$ Glavini¢, Zoran Stanimirovi¢

225

52.

OEKITAPUCAKBE MECA - MUIIVBEIHE U ITIOBEPEGE ITOTPOIITAYA
Jenena Jawuh, Munasn K. bantuh, Mupjana Jlosperosuh, Cnasen I'pbuh, Iparo
Hepnuh, Cnomenka Bypuh, bpanucnas Bejuosuh, Munopan Mupunosuh
DECLARATION OF MEAT - CONSUMER OPINION AND TRUST
Jelena Janji¢, Milan Z. Balti¢, Mirjana Lovrenovi¢, Slaven Grbi¢, Drago Nedic,
Spomenka Duri¢, Branislav Vejnovi¢, Milorad Mirilovi¢

229

53.

CITPEYABAIKHLE ®OPMHUPAIHA U YKIIABBABLE FAKTEPHUJCKHUX
BHUO®UIMOBA Y HHOYCTPHUIJU XPAHE

Jacua Hophesuh, Tujana Jleguna, PagocnaBa Casuh PapmoBanoBuh, CHexaHa
bynajuh

METHODS FOR PREVENTING THE FORMATION AND REMOVAL OF
BACTERIAL BIOFILMS IN THE FOOD INDUSTRY

Jasna Dordevi¢, Tijana Ledina, Radoslava Savi¢ Radovanovi¢, Snezana Bulaji¢

233

54.

KBAJIUTET CHPOBOI' MJTEKA'Y PEITYBJIUIIH CPIICKOJ Y ITEPHOOY
2017-2021. TOOUHA

Anexcanppa babuh, [dparana Pyjesuh, bojan ['onuh

QUALITY OF RAW MILK IN THE REPUBLIC OF SRPSKA IN THE
PERIOD 2017-2021

Aleksandra Babi¢, Dragana Rujevi¢, Bojan Goli¢

235
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KOPEJIAITMJANU3MERY BPOJA COMATCKHUX REJTMJAH XEMHUJCKOT 243
CACTABA MJIEKA KOJ KPABA

JoBan CraHojeBuh, Muogpar Pagunosuh, Mapko P. Ilunnosuh, 3opaHa
55 Kosauesuh, Tujana Kyxypuh

* |CORRELATION BETWEEN SOMATIC CELLS AND THE CHEMICAL
COMPOSITION OF MILK IN COWS

Jovan Stanojevi¢, Miodrag Radinovi¢, Marko R. Cincovi¢, Zorana Kovacevic,
Tijana Kukuri¢

MHUKPOBHOJIOIIKA HCIIPABHOCT XPAHE )XHUBOTHHCKOT| 247
ITIOPEKJIA Y YITOCTHUTE/bCKHUM OBJEKTHMA HA IIOJOPYUJY
BEOTPAJIA

56. |PamocnaBa CaBuh PapmoBaHoBuh u Ciodomanka Januhujesuh
MICROBIOLOGICAL QUALITY OF FOOD OF ANIMAL ORIGIN FROM
CATERING FACILITIES IN THE AREA OF BELGRADE

Radoslava Savi¢ Radovanovi¢, Slobodanka Janiéijevi¢

251
IMOPEBEE PA3JIMYUTHUX COPBEHATA Y INPEYHIIRABAKY

EKCTPAKTA 3A BATUJIAIIN)Y U AHAJTHU3Y ITOJTUXJIOPOBAHUX
BU®EHUJIA Y OCITITURY

57 Anexcangppa Tacuh, UBan [TaBnosuh, Munan Bantuh

* [ COMPARISON OF DIFFERENT SORBENTS IN CLEAN-UP EXTRACTS
FOR VALIDATION AND ANALYSIS OF POLYCHLORINATED
BIPHENYLS IN HAKE

Aleksandra Tasi¢, Ivan Pavlovi¢, Milan Balti¢

KBAJIMTETA MEJA Y PEITYB/JIMIIH CPIICKOJ U YCKIIABEHOCTH 255

CA ITPOITMCAHHUM 3AXTJEBUMA

58 bumana Ilehanau, Munujana lonuh, Jenena Aununh

" |[HONEY QUALITY IN REPUBLIC OF SRPSKA AND COMPLIANCE
WITH PRESCRIBED REQUIREMENTS

Biljana Pecanac, Milijana Goli¢, Jelena Anici¢

XEMHWJCKH KOHTAMHHAHTH Y PHUBH W HIKO/BKAMA CA 259

TPXXHUIIITA CPEHUJE
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[TpenaBame Mo MO3UBY

EITU300THOJIOIKA CUTYALINJA
Y PEITYBJIMLIU CPIICKOJ Y 2021. TOOUHHU

Kpuctuna Casuh', Jparana Oxsewma’, Becna Kapan', bojana bajaruh’,
Herocnas Jlykuh', Bnagumup bynatosuh!

'MUHHCTApCTBO MOJBOTIPUBPEZe, IIYMapcTBa U Bojompuspene Pemybnuke Cprcke,
* KopecnionenTtHu aytop: dr sci. vet. med. Kpuctuna Casuh, k.savic@mps.vladars.net

Kparak cagpxaj

MMHHUCTapCTBO NOJBIIOPUBPELE, IIyMApCTBa U Bofgonpuspene Penydnrke
Cprcke, pecop 3a BETEpUHAPCTBO, HA OCHOBY IOAaTaka JOOHWjEHUX Of
CTpaHe BETEpPHUHApPCKUX OpraHU3alyja, BETEPUHAPCKE HHCIEKLUHjE U
BETEPUHAPCKUX CIIELMjaIUCTUYKUX YCTAaHOBA PEIOBHO IIpaTH I0jaBy U
KpeTame 3apasHuX DOecTH XUBOTHHA. [locedHa makmwa ce Mokiama
DonecTrMa Koje UMajy MHTEH3UTET OP30r LIHpena, 300H03aMa U dosecTuma
KOje HapyllaBajy eKOHOMHUjy 3emibe. [Ja Ou ce morne npenysumatu
noTpedbHe Mjepe NOHECEH je HWU3 Mpomnuca Koju oMoryhaBajy JierasaHo,
KBJIUTETHO U di1aroBpeMeHo cripoBohemwe oarosapajyhux mjepa. Onpehene
3apa3He DOeCTH XHUBOTHHA 0jaBJbyjy CE€ HA HAllleM MPOCTOpPY y Behem
WM MameM O00MMY TOKOM LiHMjesie TOJWHE, HEKE CIIOPaJUYHO a HekKe
ronrHama. KpajeM oxrodpa 2021. ronyHe BUCOKO naToreHa UHQIIyeHua
ntuua nogtun H5N1 je yrBheHa kop jemHOr nuBsber jadyna y jemHOM
XKapuwTy Ha Teputopuju [papuuke. [Tomysere cy mponuca”e mjepe
3a paHO OTKpHBamle, CIpedyaBame WHUpeEwa, Npahewe, Cy3dujame WiIn
UCKOpjemhUBamke, BPLUIEH je CTaJHU HAN30p 3apaX€HOI U YIPOKEHOT
noJpyyYja ¥ HUje OUI0 YTBpHEHUX HOBUX CllydajeBa aBhjapHe UH(IIyeHIe.
Y 2021. ronyHY NpHjaB/beHO je aBa kapuiute Q rpoznune/odbosseno 31 osua
Y TPH K03€, 59 KapulliTa aMepUYKe TPYJIeKH IUETHUBET JIeria/000sbe10
354 nuenuma OpylITaBa, ABa Kapuiuta Ayjenkujese dosectr/odomena
31 cBuma, NeT xapuiuTa Opyueno3e Ko3a U oBaua/odossesno 17 oBaua u
jenHa Ko3a, jegHO )KapHUIITe BUCKO MartoreHa uHgiyeHua nruua H5N1/
000110 jefaH IUBbHM 1adyn, jeIHO XKapHUILITe eH300TCKe JIeyKo3e roBesa/
0D0JbEJI0 jeTHO TOBEeL0, TPH XKapULITa OpyLeno3e ropena/0d0/besio YeTUpH
roBefia, WeCT XKapulITa UHPEKTUBHE aHEMUje KOIUTapa/0d0/beo wecT
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KOma U apyre dosnecty. Llup oBOT paja jecte mpUKa3 MojaBe 3apa3HUX
donectu y Penydnunm Cprickoj y 2021. roIMHM U BUXOBO MPOCTOPHO
LIUPEKE, aHAINU3a IPUKYIUbEHUX HU3BjellTaja y ckiany ca [IpaBuiHukom
0 HauMHY 0DaBjelITaBakba O CyMIbU Ha 3apa3Hy DOJIECT )KUBOTHHA, HAUUHY
Y TIOCTYTIKY NpHjaBe U OfijaBe 3ap3aHUX 00JIeCTH XUBOTUBA (,CiryxdeHn
rmacHuK Penybdnuke Cprncke” dpoj 6/09) v gpyrum nponucrma Ha CHa3Hu.

KipyuHe pHjeun: 3apa3He 5onecTH, 300H03€, ETM300THOJIONIKA CUTYyalldja,
Penybnuka Cpricka
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Lecture by invitation

EPIZOOTIOLOGICAL SITUATION
IN THE REPUBLIC OF SRPSKA IN 2021

Kristina Savic', Dragana Okljesa’, Vesna Karan', Bojana Bajagic',
Negoslav Lukic!, Vladimir Bulatovic!

! Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska,
Corresponding author: dr sci. vet. med. Kristina Savic, k.savic@mps.vladars.net

Abstract

The Ministry of Agriculture, Forestry and Water Management of the
Republic of Srpska, Department of Veterinary Medicine, based on data
obtained from veterinary organizations, veterinary inspections and
veterinary specialist institutions, regularly monitors the occurrence
and movement of infectious animal diseases. Special attention is paid
to diseases that have an intensity of rapid spread, zoonoses and diseas-
es that disrupt the country’s economy. In order to be able to take the
necessary measures, a number of regulations have been enacted that
enable the legal, quality and timely implementation of appropriate mea-
sures. Certain infectious animal diseases appear in our area to a greater
or lesser extent throughout the year, some sporadically and some over
the years. At the end of October 2021, the highly pathogenic avian in-
fluenza subtype H5N1 was detected in one wild swan in one hot spot in
the territory of GradiSka Municipality. Prescribed measures have been
taken for early detection, prevention of spread, monitoring, control or
eradication, continuous monitoring of the infected and endangered area
and no new cases of avian influenza have been identified. In 2021, two
outbreaks of Q fever were reported / affected 31 sheep and three goats,
59 outbreaks of American foul brood / infected 354 bee colonies, two
outbreaks of Aujeszky’s disease / infected 31 pigs, five outbreaks of goat
and sheep brucellosis / infected 17 sheep and one goat, one outbreak
of highly pathogenic avian influenza H5N1 / infected one wild swan,
one outbreak of enzootic bovine leukosis / infected one bovine animal,
three outbreaks of bovine brucellosis / infected four bovine animals,
six outbreaks of equine infectious anemia / infected six horses and
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other diseases. The aim of this paper is to present the occurrence of
infectious diseases in the Republic of Srpska in 2021 and their spatial
spread, analysis of collected reports in accordance with the Rulebook
on the manner of notification of suspected infectious animal diseases,
manner and procedure of reporting and deregistering infectious animal
diseases (“Official Gazette of the Republic of Srpska” No. 6/09) and
other regulations in force.

Key words: infectious diseases, zoonoses, epizootiological situation,
Republic of Srpska
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EITU300THOJIOIKA CUTYALIMJA Y CPBHUJH 2021. TOOJUHE
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Anexcanppa Huxonuh', Jenena hyk', Jparana Kusanosuh'

! MHHHCTapCTBO MOJBOTIPHUBPEIE, IIIyMapCTBa M BOIOMPHBpene, YIIpaBa 3a BeTepHHy, beorparn
* AyTtop 3a KopecnoHgeHuyjy: boban.djuric@minpolj.gov.rs

Kparak cagpxaj

Enusootnonomka curyanuja y Penydnuuu Cpduju y 2021.ronunu je duna
MIOBOJbHA OCHUM TI0 NTUTAaBkY M0jaBe HAPOUUTO OMACHUX 3apa3HUX DOJIECTH
(adpuuka kyra ceuma (AKC) u aBujapHe nHdnyenue (AW). HakoHn nojase
AKC Yy aBrycty u centemdpy 2019. rogune kon noMmahux cBUma, 3aTUM
nojase U wupewa AKC kox nomahux u IUB/BUX CBUHA Y UCTOYHOM M
jyrouctouyHom peiny 3emsbe y Toky 2020. rogune, Tanac mupemwa AKC
ce HacTaBuo U TOKkOoM 2021 ronuHe rie je YKyIHO je Ha TEePUTOPHjH
20 onwrtuHa bopckor, 3ajeyapckor, bpanuuesckor, Humasckor,
JyxHodanatckor, [Tunmckor u I[TUpOTCKOT OKpyra NMOTBpPHEHO YKYMHO
272 cnyuyaja AKC xop OUBIbUX CBUBA.

Kop nomahux cBuma je 242 cnyvaja AKC, Ha 111 rasguHCcTaBa | jegHa
BeJIMKa KoMeplLyjanHa ¢papma kojuma je yrunyino 1052 u eyraHasupaHo
20614 cuma. AKC je nmotBphena y 9 oxpyra: ITuporcku, Humascky,
ITomopascky, PacuHcky, 3ajeyapcky, [TogyHaBcku, bpannuescky, bopcku
u Jy)xHODaHaTCKHU.

HernoBo/sHa €MU300THONIOIIKA CUTyalUja y PETHOHY M0 nuTtamwy AU je
TONPHHENIA MTOjaBH OBE DOJIECTH KOJI AUB/BUX MTHLIA U IoMahe KUBUHE. YKYTTHO
je yrepheno 13 »xapuiuta AU (cojeu H5N1, H5N2 u H5N8) Ha Teputopuju
10 omTHHA y 7 OKpyTa.

Enn300THOIOIIKA CUTyalHja 10 MUTaky DOJIECTH KBPraBe KOKe Y PErHOHy
je moBosbHa 300r yera je 30.6.2021. npekuHyTa BakUUHalKja IPOTUB OBE
donecty. BakuuHanuja mpoTHUB DOECTH MIABOT je3UKa U3BPLIEHA je KOJ
OBalla HAa TEPUTOPUjH LIEJIE 3€MIbE.

Huje duno 3HavajHUje mojaBe 300HO3a a Capagma Ca eMUIeMHUOIOIKOM
cyxdoMm je nodpa.
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C 0031poM, Ha aKTyelHy €NU300THOJIOUIKY CUTyauujy y EBponu anu u
3eM/baMa y OKPY’KemY, MOCTOjU ONACHOCT Of I0jaB/bUBama M0jeIHUHHUX
3apa3Hux dosiecty (DOMECT IUIABOTr je3uKa, Kyra Malaux INpexusapa...)
ajy ¥ T0jaBa HEKUX €r30TUYHMX DONEeCTH ITO noBehaBa 3HayYaj jayamwa
KanauuTeTa BeTEpUHAPCKE Cyxde y 3eMsbH U yHanpehemwe capanmwe
ca Mpou3BohauvmMa, UHIOYCTPHUjOM U APYTUM HaAIJIEKHUM CIyxdama,
YK/bY4YyjyhH 30paBCTBEHY CITYXKOY.

KipyuHe peuu: enrM300THONOIIKA CUTYalllja, BAKIMHALM]ja, adprUUKa Kyra
CBUKA, NTUYjU TPUIN, HOAYJAPHU NEPMATUTUC, DOJIECT IJIABOT je3UKa,
300HO3€
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Lecture by invitation
EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2021

Boban buri¢", Tatjana Labus!, Jelica Uzelac', Sasa Ostoji¢!, Aleksan-
dra Nikoli¢!, Jelena Cuk !, Dragana Zivanovi¢ *

!Ministry of Agriculture, forestry and water management, Veterinary Directorate
*Corresponding author: boban.djuric@minpolj.gov.rs

Abstract

The epizootiological situation in the Republic of Serbia in 2021 was fa-
vourable except for the occurrence of particularly dangerous infectious
diseases (African swine fever (ASF) and avian influenza (Al)). and the
spread of ASF in domestic and wild pigs in the eastern and south-eastern
part of the country during 2020, the wave of ASF spread continued in
2021 where a total of 20 municipalities Borski, Zajecarski, Branicevski,
Nisavski, South Banat, Pcinjski and Pirotski district confirmed a total
of 272 cases of ASF in feral pigs.

There were 242 cases of ASF in domestic pigs, on 111 farms whereand
one big commercial farm, 1,052 died and 20,614 pigs were euthanized.
ASF was confirmed in 9 districts: Pirotski, Nisavski, Pomoravski, Ra-
sinski, Zajecarski, Podunavski, Branicevski, Borski and South Banat.

The unfavourable epizootiological situation in the region regarding
Al has contributed to the appearance of this disease in wild birds and
domestic poultry. A total of 13 Al outbreaks (H5N1, H5N2 and H5N8
strains) were identified on the territory of 10 municipalities in 7 districts.

The epizootiological situation regarding the disease of bumpy skin in
the region is favourable, which is why on June 30, 2021. discontinued
vaccination against this disease. Vaccination against bluetongue was
performed on sheep throughout the country.

There was no significant occurrence of zoonosis and the cooperation
with the epidemiological service is good.

Given the current epizootiological situation in Europe and the surround-
ing countries, there is a danger of certain infectious diseases (blue-
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tongue, Peste des petits ruminants (PPR)...) but also the emergence of
some exotic diseases, which increases the importance of strengthening
the capacity of the veterinary service in the country and improving
cooperation with manufacturers, industry and other relevant services,
including the health service.

Key words: epizootiological situation, vaccination, African swine fever,
avian influenza, lumpy skin disease, blue tongue disease, zoonosis
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[TpenaBame Mo MO3UBY

EITU300THUOJIOIIKA CUTYALIUJA
Y IPHOJ I'OPH TOKOM 2021. TOOUHE

Hejan Jlaymesuh', Mapko Huxonuh'!, MeBnuga Xpamnosuh?,
Munan Poromnh?, Cynunua bomsesuh?

!CrienijaTicTHYKA BeTepUHAPCKa JlabopaTtopwja, [Toaropuia, LipHa [opa
’Ynpaga 3a be3bjemHocT xpaHe, BeTepuHy U (DUTOCAaHUTApHE 1ocioBe, IToaropuiia,
Llpua T'opa
‘KontakT ocoba: dejanlausevic@t-com.me

Kparak cagpixaj

Toxom 2021. ropune y llpHoj ['opu HUje Um0 perucTpoBaHUX Cily4yajeBa
OMaCHUX 3apa3sHUX OOJIECTH KUBOTHHA KOje DU 3aXTHjeBajie OMCEXHU]je
BaHpeIHEe W/WIM XUTHE aKTUBHOCTHU BeTEpPHUHApPCKe CIyXde Ha npemny-
3UMamy Mjepa Cy3dHjama UM KOHTPOJIE DOJIECTH. Y CIydajeBUMa Camo
CIOpaJUYHUX I0jaB/bUBama MOjeJUHHUX 3apa3sHUX DOIeCTH KHUBOTHHA,
Kao IITO Cy: €H300TCKa JIEYKOo3a rosena, DOJIECT MIaBH je3HK, -TPO3HHU-
113, CAJIMOHEJI03a )KUBUHE U aMepHUUKa KyTa [TYeTUber JIera, peay3eTo
je bp3o cnpoBohewe CBUX MPONUCAHUX Mjepa Cy3dujama 300r yera HUje
DOLUIO [0 MOropliaBama eMU300THOJIOUIKE CUTyaldje y 3emibd. U3 Tux
pasiora, enNU300THOJIOIIKA CUTyallkja y MPOTEK/I0j TOOUHU CE MOXe Lhje-
HUTHU BEOMa 3310BO/baBajyhoM.

MehyTuMm, Hako y IoCMaTpaHOM NEepUOAy HHUje DUI0 3HauajHUjUX Hera-
TUBHUX €MIM300THOJIOIIKHUX fjorahaja y 3eMJbH, 110jaBa v IIUpewne appruuke
KyTe CBUba Y PETHOHY U HETIOCPENHOM OKPY’KemY IpacTU4HO je yBehao
PHU3MK Of] YHOLIEHwa U nojase oBe dosect y LIpHoj T'opu. OBa cutyauuja
Hamehe noTpedy ClIpeMHOCTH YKyIIHe BeTepuHapcke cinyxode Lipue T'ope,
aJTv ¥ APYTUX OPXKaBHUX OPraHa, Kao W JIOBAYKHUX OpraHu3aluja, 3a CTaIHO
npefy3uMame MPeBEeHTHBHUX Mjepa 3a CIpevyaBamme YHOIIeha U 38 XUTHO
Npefy3rMame CBUX OTPEDHUX Mjepa 3a paHO OTKPUBAKE U DJIarOBPEMEHO
cy3dujame U KOHTpoly adpruuKe Kyre cBUma. M3 Tor pasinora, Beh crpo-
Be[IEHE KaMIlakbe MOAN3aka CBUjECTH jaBHOCTHU O OMACHOCTH 0f adpUuKe
Kyre CBUIA, KA0 U OHE IUIaHUpaHe [Ja CTe KOHTUHYHUPAHO CIIPOBOJE Y
HapeIHOM Nepuondy, JOJATHO N00Hjajy Ha 3HAYAjy.
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3ajeIHUYKU PETHOHAIHU ITPUCTYII BETEPUHAPCKUX CITYy>KOU 3eMarba 3anaj-
Hor bankaHa y Dopdu MpOTUB MOjeIUHUX 3apa3HUX DONECTH JKUBOTHHA, a
KOjH je YCIjelIHO JeMOHCTPUPaH NMPOTeKINX rOOUHA, pecTassba fodap
peLenT 3a ycrjex Uy 00pdu 3a KOHTPOIY appUUKE KYTe CBUHA.

PeanusanujoM pefoBHUX U BaHPEAHUX IIPOrpama 34PaBCTBEHE 3aIUTUTE
KUBOTHIbA, YIIpaBa 3a 0e3djeqHoCT xpaHe, BeTepUHY U (PUTOCAHUTApHE
II0CJIOBE, BETEPUHAPCKA UHCIIEKLY]ja, BeTepuHapcke amdynanre, U Cre-
LYjaJIMCTHYKa BETEPUHApPCKa jadopaTopHja, yCIIHUjeBajy na ofprke Io-
BOJbHY €IIM300THOJIOIIKY CUTYalujy y 3eM/bU. BpojHE Mjepe IPEBEHTUBHOT,
IIPaBOBPEMEHOT U aJeKBAaTHOI pPearoBama y LIW/bY HallOpa U KOHTpOJE
3apa3HUX D0JIeCTH XUBOTHHIA U 300H03a, KA0 U HUXOBO DJIarOBPEMEHO
CIpoBOheme, MpeCcTaBsba jeSUHH My T KOjU faje odpe pe3ysiTaTe y norieny
€MU300THOJIOIIKE CUTYyallUje Ha HUBOY LIUJEJIE 3EMJBE.

KipyyHe pHjedH: enr300THOJOIIKA CUTYyalhja, 3apa3He DOIeCcTH KUBO-
Thma, LlpHa Topa.
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Lecture by invitation

EPIZOOTIOLOGICAL SITUATION IN MONTENEGRO

Dejan Lausevi¢!, Marko Nikoli¢!, Mevlida Hrapovi¢?, Milan Rogosi¢?,
Suncica Boljevi¢?

'Diagnostic Veterinary Laboratory, Podgorica, Montenegro
ZAdministration for Food Safety, Veterinary and Phytosanitary Affairs, Podgorica,
Montenegro
‘Contact person: dejanlausevic@t-com.me

Abstract

In 2021, there were no registered cases of dangerous infectious animal
diseases that would warrant comprehensive extraordinary and/or urgent
activities of the veterinary service concerning animal diseases control
and suppression. In cases of only sporadic occurrences of certain
infectious animal diseases, such as Enzootic Bovine Leucosis, Bluetongue
Disease, Q-fever, Salmonellosis in poultry, and American Foulbrood,
all the disease control measures were promptly implemented, which
is the reason why the epizootiological situation in the country did not
deteriorate. Therefore, the epizootiological situation in Montenegro can
be assessed as very satisfactory.

However, although there were no significant negative epizootiological
events in the country in the period under survey, the occurrence and
spread of African Swine Fever in the region and neighbouring countries
drastically increased the risk of introduction and occurrence of this
disease in Montenegro. Such a situation imposes the need for proper
preparedness of not only the entire veterinary service of Montenegro but
also of other state authorities and hunting associations to continuously
undertake preventive measures to prevent the introduction of African
Swine Fever and to urgently undertake all the measures necessary for its
early detection and timely control and suppression. For that reason, the
public campaigns aimed at raising the awareness of the risk of African
Swine Fever already implemented and those planned for continuous
implementation in the upcoming period are becoming increasingly
important.
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The joint regional approach of veterinary services of the Western
Balkan countries in fighting infectious animal diseases successfully
demonstrated in the past few years, is a good approach for success in
controlling African Swine Fever as well.

With the implementation of regular and extraordinary animal health
protection programmes, the Administration for Food Safety, Veterinary
and Phytosanitary Affairs, the Veterinary Inspectorate, the veterinary
practices, and the Diagnostic Veterinary Laboratory have successfully
maintained the favourable epizootiological situation in the country.
Numerous measures of a preventive, timely, and adequate response
aimed at surveillance and control of infectious animal diseases and
zoonoses and their timely implementation is the only approach yielding
good results as regards epizootiological situation at the national level.

Key words: epizootiological situation, infectious animal diseases,
Montenegro.
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IIpenaBame 10 MO3UBY

KPUTHUYKA AHA/TU3A ITPUMJEHE KOHLEIITA
+~JEOHO 3IIPABJBE*

Iparo H. Heguh', Tamaw I[letposuh?, Huna Poguh Byxkmup?,
Iparana OIumurpujesuh?, bodan hypuh’®, UBan Tomax®, [ejan
Jlaymesuh’, Xemko LIBeTHuh®

'dakynTeT BeTepuHapcke MenuurHe YHUBep3uTeta y beorpamy, Cpbduja u JY
Berepunapcku uHctutyT Penybnuke Cprcke "Ip Baco bytosan”, bamwa Jlyka,
buX-Penydnuka Cprncka
HayuyHu UHCTHUTYT 3a BeTepuHapctBo "Hosu Caxn”, HoBu Can, Cpduja
SMepuuuHCKU daxynTet, YHUBep3uteT y bawoj Jlynu u J3Y WUHCTHTYT 3a jaBHO
3gpaBcTBo Pemybdnuke Cpricke, bawa Jlyka, buX-Penydnuka Cprncka
*UHCTUTYT 3a jaBHO 3ppaBibe Cpduje "Ip Munan Joanosuh batyt”, Beorpan, Cpduja
*MUHHCTapCTBO MOJBOITPUBPENIE, ITYMAPCTBA U BONOMIPUBPeENE, YIIpaBa 32 BETEPUHY,
beorpag, Cpbuja
SYuuBepsuteT y Jbybibanu, BetepuHapcku daxynteT — MHCTHTYT 32 MUKPOOHOTIOTHjY
¥ mapasurosordjy, Jbydmana, CinoseHuja
’CnenpjaicTiYka BeTepuHApCKa sabopaTopuja, [loaropuna, Lpaa ['opa
$XpBarcka akagemuja HayKa U yMmjeTHOCTH, 3arped, XBaTcka
Kopecnopentuu aytop: Jp Oparo H. Henuh, penoBuu npodecop;
e-mail: drago.nedic@gmail.com

Kparak cagpxaj

Y3pouHun HHQEKTUBHUX DONECTH JbyAH Cy peko 60% MopHUjexsiom of
JKUBOTHHA LITO OBe DOJIECTH CBPCTaBa y 300HO3€. 300T TOra je UMIlepaTrB
na ce oBe Dosectu cy30Hjajy Ha JIOKAJTHOM Ma WU TJI00aJIHOM HUBOY.
Konuenr ,jeqHo 3apas/be” 3aCHOBAH j€ Ha CBUJECTH O MOTPEdH 3a 3alUTUTY
jaBHOT 3ApaBsba Ajenyjyhu mpeBacXOAHO HA NMPEBEHIIHjU U KOHTPOJIHU
NaTOreHa YHyTap XyMaHe U )XUBOTHUICKE MOITysalyja y )KUBOTHOj CPENUHU
y K0joj kuBe. KoHUenT "jeqHo 3apasibe” ce Moyeo NPpUMjehruBaTh HAKOH
NOTMHUCHBAKA 3ajeJHUYKOr mokymeHTa u3mehy CBjeTcke 3gpaBCTBEHE
opranusanuje (C30), CeTcke opranusanyje 3a sgpasbe )kuBoTuma (OUE)
v Opranusanuje 3a XpaHy Y MoJpONpUBpeny YjenumweHux Hauuja (PAO).
TUM IOKyMEHTOM Cy HaBeJjeHe y3ajaMHe ONTOBOPHOCTH U LIWBEBH Y OBOj
odnmactu. Of caMor Mo4YeTKa, 3a MPUOPUTETHE TEME 3aj€JHUYKOT JljeI0Bamba
IIOCTaB/bEHU CY: BUPYC OjeCHUIIA, 0f KOjer rogullime ymupe npexo 59.000
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JbY[IH, 3aTUM Jpyre BUPYCe 300HOTCKOT KapaKTepa Kao LITO je ITUYjH IPHIL.
Mehy npBe mpuopuTeTe YBPUITEHA je ¥ aHTUMHUKPOOHA pE3UCTEHLIH]a.
CBe HEOINXOOHE aKTHBHOCTH CTPy4YmaKka M3 001aCTH 34paBiba KUBOTHHHA,
jaBHOT 3/IpaBba U XKUBOTHE CpPENUHE Tpeda fja Ce IPUM]jErY)Y Ha JIOKATTHOM,
HAIJMOHAJTHOM U [7100a/THOM HUBOY. To du Tpedasio Ja AompUHeCce CTATHOM U
VCTOBPEMEHOM YHaIpehemwy jaBHOT 3[IpaBiba, 3paBiba XKUBOTHHA U 3aLLUTUTE
YKUBOTHE CpeIUHE IWPOM CBUjeTa. HajekoHOMUYHUMje U HajedUKaCHUje
pelIewe 3a 3alTUTY JbyIU je D0pda MPOTHUB CBUX 300HOTCKHUX MATOTEHA Y
YKUBOTHELCKOj Tonysaurju. To 3axTHjeBa CTpaTeLIKH MPUCTYTI, OPraHU30Babe,
yIpaBsbake U KOHTPOJTY Y3 aleKBaTHa yaarawe (GUHaHCHjCKUX CpeaCcTaBa U
aHTaKOBambe PACIIOIOKUBHUX JbYICKUX U MaTepHjaTHUX pecypca U U3 jJaBHOT
Y IPUBATHOT ceKTopa. To nogpasvmujeBa fja Ce yCroCTaBe HOBU MEXaHU3MU
mehycobHor nHdOpMHCaka U CHHXPOHHU30BAHOT 33jeJHUUKOT JjesI0Bamba.
CBakako TpeDa BOAWUTH padyyHa ¥ O NAaTOTEHMMA KOjH HUCY 300HO3€, aJIh
VMMajy UHIUPEKTHU HETraTUBaH yTHUIIQj HA 3[paB/be, IPOU3BOIKBY XPaHE
Y KUBOTHY cpenuHy. CBe Tpu mehyHapogHe opraHuszaunuvje odjaBibyjy
CTaHJap[e U MPeNnopykKe 0 NOCTynawy y ogpeheHrM 0OKOTHOCTHMA Koje Cy
o moMohH HafIIe)KHUM MHCTUTYLIMjama 3a JOHOIewe omtyka. Y nmopen Tora
IITO je KOHLENT "jeHO 34paB/be” YCIOCTaB/bEH MpHje Nap NEeLeHrja Uak ce
Ha TepeHy He npumjehyje mpomMjeHa noMTHUKe y OBOM rnorieny. Beoma manu
Opoj 3emMasba je JOHUO CTPATEeryujy M0 KOHUENTY "jeAHO 3Ipasbe”, OMHOCHO
HEKe 3eM/be Cy ypagusie Beoma Maslo JOK je orpomMaH Opoj 3emaba Koje
HUCY yuuHWIe HUlTa. CBe 0BO CE MOXKE 00jaCHUTH Ha I10jaBU MaHIEMHU]je
COVID 19 koja Tpaje Bulle Of [BUje TOOUHE Ca BEOMa MHOIO HEjaCHUX
CUTyallMja Kao LITO je MOPUJEeKI0 BUpyCa, MyTallUje, JUjarHOCTUKA U
BakuuHauyja. [Topaxasajyha je yumeHHIa Aa je yyemhe BeTepUHAPCKUX
WHCTUTYLIMja y TIEPUOAY NaHAeMuje OUI0 BeOMa He3anaKeHO. Y HEeKUM
3emsbaMa Ccy (OpMHpaHe KOMHUCHje WIH afl-XOK pajiHe Ipylie 3a 30HO03e,
aJIi HUje DUJI0O CUCTEMCKOT MPUCTYTa M0 KOHLENTY "jeNHO 31paBibe”.

[Iwb OBOT paja je na ce HaBely pas3/IMuUTa UCKYCTBa [I0jeJMHUX 3eMasba
KoJ mojaBa ogpehenux donectu kao mrto cy COVID 19, djecHuno u
NTUYjU TPUN Y PETHOHY, 3aTUM HCKYCTBA Y KOHTPOJIM aHTUMHUKpPOOHE
pesucteHuyje. Takohe, ma ce ykake Ha NMPEJHOCTH Kao W LIAHCE KOJ
IIpUMjeHe KOHLeNTa "jefHo 3Apasbe”, Ha JOOPUM M JIOLIUM UCKYyCTBUMA
Ha JIOKQJIHOM, PETHMOHAIHOM M ITI0Da/IHOM HUBOY.

KipyuHe pHjeun: ,jeqHo 3apasibe”, 300HO3€, 3apasHe DoJiecTy, enuaemMuja
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Lecture on invitation

CRITICAL ANALYSIS OF THE APPLICATION
OF THE CONCEPT ,ONE HEALTH*

Drago N. Nedi¢', Tama$ Petrovi¢?, Nina Rodi¢ Vukmir?, Dragana
Dimitrijevi¢4, Boban Djuri¢®, Ivan Toplak®, Dejan Lausevi¢’, Zeljko
Cvetnic?®

"Faculty of Veterinary medicine University of Belgrade, Serbia and PI Veterinary Institute
of the Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka, B&H-Republic of Srpska
Scientific Veterinary Institute "Novi Sad”, Novi Sad, Serbia
SFaculty of Medicine, University of Banja Luka and Public Health Institute of the
Republic of Srpska, Banja Luka, B&H-Republic of Srpska
*Public Health Institute of Serbia ,Dr. Milan Jovanovic Batut“, Belgrade, Serbia
5Ministry of Agriculture, Forestry and Water Management, Veterinary Directorate,
Belgrade, Serbia
SUniversity of Ljubljana, Veterinary Faculty — Institute on microbiology and
parasitology, Ljubljana, Slovenia
"Diagnostic Veterinary Laboratory, Podgorica, Montenegro
8Croatian academy of sciences and arts, Zagreb, Croatia
Corresponding Author: Dr Drago N. Nedi¢, Professor Full;
e-mail: drago.nedic@gmail.com

Abstract

The causative agents of infectious diseases in humans are over 60% of
animal origin, which classifies these diseases as zoonoses. Therefore,
it is imperative that these diseases be eradicated locally and globally.

The concept of ,One Health” is based on awareness of the need to
protect public health, acting primarily on the prevention and control of
pathogens within human and animal populations in the environment in
which they live. The concept of ,,One Health” began to be applied after
the signing of a joint document between the World Health Organization
(WHO), the World Organization for Animal Health (RES) and the
Food and Agriculture Organization of the United Nations (FAQO). This
document sets out mutual responsibilities and goals in this area. From
the very beginning, the priority topics for joint action were: the rabies
virus, which kills over 59,000 people a year, and other zoonotic viruses
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such as bird flu. Antimicrobial resistance is one of the first priorities.
All necessary activities of experts in the field of animal health, public
health and the environment should be implemented at the local,
national and global levels. This should contribute to the continuous
and simultaneous improvement of public health, animal health and
environmental protection worldwide.

The most economical and efficient solution for human protection is
the fight against all zoonotic pathogens in the animal population. This
requires a strategic approach, organization, management and control
with adequate investment of financial resources and engagement of
available human and material resources from both the public and private
sectors. This means establishing new mechanisms for mutual information
and synchronized joint action. Pathogens that are not zoonoses, but
have an indirect negative impact on health, food production and
the environment, should certainly be taken into account. All three
international organizations publish standards and recommendations on
how to act in certain circumstances that are helpful to the competent
decision-making institutions. Despite the fact that the concept of
,One Health" was established a few decades ago, there is no change
in policy in this regard. Very few countries have adopted a strategy
based on the concept of ,One Health“, i.e. some countries have done
very little while a huge number of countries have done nothing. All
this can be explained by the appearance of the COVID 19 pandemic,
which has been going on for more than two years, with many unclear
situations such as the origin of the virus, mutations, diagnostics and
vaccinations. It is a devastating fact that the involvement of veterinary
institutions during the pandemic period was very unnoticed. In some
countries, commissions or ad-hoc working groups on zonoses have been
established, but there has been no systematic approach to the concept
of ,One Health“.

The aim of this paper is to list the different experiences of individual
countries in the occurrence of certain diseases such as COVID 19,
rabies and bird flu in the region, as well as experiences in the control
of antimicrobial resistance. Also, to point out the advantages and
opportunities in the application of the concept of ,one health”, the
good and bad experiences at the local, regional and global level.

Key words: ,one health”, zoonoses, infectious diseases, epidemic
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[TpenaBame M0 MO3UBY

3HAYAJ XYMAHE H BETEPHHAPCKE MEJUITHHE
Y ITPEBEHIIMJHU U KOHTPOJIH 300HO3A
Y PEITYB/IMIHU CPBUJHU

Iparana Jumutpujesuh', Bepuna Josanosuh!, boban Hypuh?

WHCTUTYT 32 jaBHO 31pasibe Cpduje “Ip Munan Josanosuh batyt”, Beorpan, Cpduja
MMHHCTapCTBO MOJBOMTPUBPEIE, IIyMApCTBA U BOLONPUBpene, YIpaBa 3a BETEPHHY,
beorpan, Cpbuja
*AyTop 3a xopecnoHgeHuujy: dragana_dimitrijevic@batut.org.rs

Kparak cagpixaj

3a 300HO03€ Cce 3Ha BEKOBUMA, a [0 CaJia je Y OBOj IPyIH 3apa3HUX D0omecTu
onucaHo npeko 200 Bpcra odomewma. OBa rpyna odomema y MOCHeone
BpeMe 300T U3pakeHe riodanusalyje v MoTeHIjana 3a LINPene, KIuMaT-
CKHX ITPOMEHa, Kao ¥ TI0CTOjarha PACIpPOCTPAkbeHUX eHIeMCKUX XKapHILITa
nodujajy cBe Behu jaBHO 30paBCTBEHU 3HAYA].

Ilws pana je na ce nMoAByYye 3Ha4yaj XyMaHe U BeTEPUHAPCKE MENULIMHE
KpO3 aHaJIu3y eNnuIEeMHUOIOIIKe CUTyauuje 300H03a y Cpduju y 2021. ro-
OVHY. 3a U3BOP NojjaTaka KOPUIIheHHU Cy MECEUHHU U3BEILUTajH O KpeTamwy
3apa3HuX 00J1eCTH, 24 3aBOAA/MHCTUTYTA 3a jaBHO 3[4PaB/be Ca TEPUTOPH]ja
HaJJIeKHOCTH Kao ¥ UH(OpMauuja 0 akTyeaHOj eMUAEMHUOIIOIIKOj CUTya-
uuju rposnuue 3anaguor Humna Ha tepuropuju Penydnuke Cpduje y 2021.
rogvHy. KopuurheHa je JeCKpUNTHBHA METO/A 33 aHA/IM3Y MoJaTaka.

Y 2021. ronvny, yKynad Opoj peruCTpoBaHUX Clly4yajeBa 0DO0JIeBamwa Off
300HO3a y cknagny ca [IpaBUIHHKOM O HauMHy npahewma 300HO3a U y3-
pouHuKa 300H03a (“Cin. rmacauk PC”, dp. 76/2017) usHocuo je 31, wro
npencTas/ba HewTto Behu Opoj mpujaB/seHUX Domectd, 300r perucTpo-
BaHUX NMOTBpheHMX ciayuyajeBa oboseBamwa o rpo3Huue 3anagHor Huma.
[TpujaBbeHa Cy TPpU CMPTHA MCXOZa, KOja Ce MOTy JOBECTH y Be3y ca
odoseBameM Of 300HO3a.

Y 2021. ropyay, yKyTiaH Opoj perucTpoBaHKX CTy4dajeBa 0DoIeBama 0f] 300H03a
y cxiafy ca IIpaBWIHMKOM ¥ 300HO03a y LUIMPEM CMUCITY je U3HOCHO 1122, mto
IIpenCTaB/ba Mayld 0poj NMpHjaBlkeHUX donecTy. [1pHjaBbeH je jenaH CMPTHH
WCXOZI, KOjU KOja CE MOXE JOBECTH Y BE3Y Ca 0D0JIEBAEM OFf 300HO3A.
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Y 2021. rogvuHM, perucTpoBaHoO je 6 enuaemMuja, y Kojuma je odoseno 58
ocoda. Op Tora, MpUjaB/bEHO je 5 enuaemMuja CaIMOHEN03€ U jeJHa emu-
IeMHja KaMIIWIODaKTEPHO3e.

Jauame KoHUENTa ,JeqHOT 3[paBiba”, UHTETPUILYhY CUCTEME 3a HaZI30P Y
XyMaHO]j U BETEpUHAPCKOj MENULIMHH, Tj. Y CEKTOpPHUMA 3a 3alUTUTY 3/IpaBiba
JKUBOTHHbA U JaBHOT 3IpaBjba Ca YTEMEIbEHEM Yy JIETUCTIATUBH, YHAIIpehewe
Haz30pa Hazl 300HO3aMa, jauyame 1adopaTopHjCKUX KaraluTeTa, 003upom
Ha 3Ha4ajHy MOAPErucTpaunujy cy NpUOPUTETHE aKTUBHOCTH, MOCEOHO y
csetny nangemuje COVIDa 19.

KipyuHe peuH: 300HO3€, XyMaHa U BETEPUHAPCKa MEULIMHA, IPEBEHLIM]ja
Y KOHTpoOJa, Hag3op, Cpduja
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Lecture by invitation

THE IMPORTANCE OF HUMAN AND VETERINARY MEDICINE
IN THE PREVENTION AND CONTROL OF ZOONOSES IN THE
REPUBLIC OF SERBIA

Dragana Dimitrijevi¢?, Verica Jovanovi¢!, Boban Djuri¢?

'Institute of Public Health of Serbia ,Dr Milan Jovanovi¢ Batut“, Belgrade, Serbia
ZMinistry of Agriculture, Forestry and Water Managment, Veterinary Directorate,
Belgrade, Serbia
Corresponding author: dragana_dimitrijevic@batut.org.rs

Abstract

Zoonoses are known for centuries, and so far in this group of diseases are
described more than 200 diseases. This group of diseases in recent years
assuming an increasing public health importance due to the extreme
globalization and the potential for expansion, climate change and the
existence of widespread endemic foci.

The objective of this work was to underline the importance of human
and veterinary medicine through the analysis of the epidemiological
situation of zoonoses in Serbia in 2021. For the analysis, a descriptive
method was used. Data source: Monthly reports on Communicable
Diseases of 24 Institutes of Public Health in Serbia.

A total of 31 human cases of zoonotic diseases were reported in 2021
in accordance with Rulebook on monitoring of zoonoses and zoonotic
agents (Official Gazette of RS, No. 76/2017) which represents a slightly
higher number of reported diseases, due to registered confirmed cases of
West Nile fever. There were three death associated to zoonotic diseases.

In 2021, the total number of registered cases of zoonotic disease in
accordance with the Rulebook and zoonoses in the wider sense was 1122,
which represents a small number of reported diseases. Also, There were
one death associated to zoonotic diseases.

During 2021, 6 outbreaks of zoonotic diseases in Serbia were reported,
with a total of 58 cases: 6 outbreaks of Salmonellosis and one outbreak
of Campylobacteriosis.
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The strengthening of the concept of “One health”, integrating surveillance
systems in the human and veterinary medicine, i.e. in animal health and
public health sectors with legislative basis, improvement of zoonotic
surveillance, strengthening of laboratory capacities, since there is a

significant sub registration are priority activities, especially in light of
the COVID 19 pandemic.

Key words: Zoonoses, human and veterinary medicine, prevention
and control, surveillance, Serbia
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3HAYAJ CAPAJILE JIEKAPA U BETEPUHAPA
Y KOHIEIITY JEOJHO 3IPABJBE

bpanucnasa benruh!*, Mapko Llunnosuh?, Hukonnaa HoBakos?,
Mapuja Jedptuh?®, Iparana Jumutpujesuh?, bodan Hypuh®

!Ip Bpanucnasa benuh, penosHu npodecop y neHsuju, AkageMuja MeIUIIMHCKAX
Hayka CJ1]I, beorpan, Cpbuja
‘Ilp Mapxo Lunnosuh, Baupenuu mpodecop, JemnapTMaH 3a BETEPHHAPCKY MEAULIHY
[Tomonpuspenuu daxynrer, Hosu Cazn, Cpduja
‘Ilp HukonuHa HoBakoB, BaHpenHU ipodecop, [JemapTMaH 3a BETEPUHAPCKY

menuuuny Ilomonpuspenuu gaxyntet, Hosu Can, Cpduja

$IIp Mapwuja JedTuh, penosau npodecop, MHCTUTYT 3a jaBHO 31paBibe BojsopuHe,

Hogsu Cag, Cpbuja

‘IIp Men cren JparaHa JumutpujeBuh, mpuMapujyc, MHCTUTYT 3a jaBHO 31paBibe

Cpduje “Ip. Munau Josanosuh batyt" Beorpan, Cpduja
>Ip et cneny bodan Hypuh, Ynpasa 3a Betepuny, beorpan, Cpbuja
*e-mail koHTakT ocobe: drbbelic@gmail.com

Kparak cagpixaj

Konuent JenHo 3apasibe MoApasymeBa OpUTY O 30paBby JbYyOU U KUBO-
TUHA, Ka0 ¥ XKUBOTHE CPEJIMHE, KOja UX OKPYXKYje. Jbyne U )KUBOTHIE Jieue
JIeKapy Y BETEPUHAPH, I1a je 3Hauaj BUXOBE Capajiihe HeONIX0JaH y OBOM
KoHLenTy. MicTopyjcku mocMaTpaHa OBa [Ba 3aHMMama, MOKa3yjy Ia je
B€3a U capajmwa u3Mely BbUX yBeK N0CTojasa, ajid He JOBOJ/bHA, HAPOUUTO
y I€YEBY JbYIU U XKUBOTHUHA. Y KOHLIENTY JEIHO 3paBibe, JaHac Ce Takohe
cMaTpa [1a je y omHOCy Ha moctojehe moryhHOCTH ¥ noTpede, capamka He-
NIOBOJbHA M CTIOPaIMYHA. XyMaHa MeJULIMHA U BeTepUHAPCKA MeIULIMHA CY
IBe 00J1aCTH Y OKBUPY MEJUIIMHCKUX HayKa U TIOCTOje BeJTMKe MOTYhHOCTH
U noTpede na ce oHe DIMKE MOBEXKY, HAPOUMTO Y JIEYEHY JbYIU U KUBO-
TUBA. JEeIHO 3[paBJbe MPOMOBHILIE Capajglby U Be3y Jiekapa U BeTepruHapa
aJIi ¥ CTPyYhaka >KUBOTHE CPEJVHE U IPYTUX CIIELIUjaTHOCTH, KOje UMajy
3Hayaja 3a 3apasibe. [1ojenuHu CTpyYmaly cMaTpajy fAa Ou Ha Hampenak
OBE Capajmwe yTulaja efykaluja nanujeHaTa U BIaCHHUKA KUBOTHHA O
300HOTCKMM 0OJIeCTUMAa BUXOBUX JbyOMMana, Kojy d0u Tpedano na Bpiue
JIeKapy ¥ BeTepUHapH. JeHO 30paBibe UMa 3afaTak fja IOMOTHE JieKapy
Ia mpeno3Ha Jna oapeheHa DOMeCT HUje UCK/bYUYMBO Be3aHa 3a XyMaHY
MmenuuuHy, Beh fa ykake ma ce ca Tom dosectu cycpehy v BeTepuHapH.
bosba 1 dnmka capangma Jiekapa U BeTepruHapa U BbHX0Ba MOBE3aHOCT OU
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DOTIpUHENA 1a 00€ CTpyKe D0orbe Mpeno3Hajy U neve ogpehene donecTH by-
IU U )KUBOTHHA U [1a CTIPEeYE U CMakhe HeraTUBaH YTHUIIAj JKUBOTHE CpelVHe
Ha 3[JpaBbe /by U )KUBOTHIA. YII03HABAEM KOHLIENTa JeIHO 30paBibe,
noctoje MoryhHoCTH 3a DO/BOM CapagwmOM U 33jeIHHUYKHM pPalioM, alu
y OBOM TPEHYTKY jOII YBEK [TOCTOjU U YOA/beHOCT OBe iBe mpodecuje. Y
CBETY Ce BeJIMKH OpOj CTpyumaka OaBu OBUM MPOOIEMOM M CMaTpa ce 1a
Ou Tpedano HalpaBUTH CTPATErHjy, Koja b1 OTKJIOHUIA 0Baj MPOdJIEeM, ITO
OU [ONPUHENO W IPOMOLMJU KOHLENTA JenqHO 31pas/be. 3Hauaj capanme
JeKapa v BeTepuHapa je BeJIMKU a JOPUHOC HOBUX HAyYHHUX Ca3Hamwa Ha
IpUMeEpPY PasIMuYMUTHUX BPCTa JaHaC [TpeCcTaBba BEJIMKY U3a30B 3a HAYKY.

KspyuHe peun: JenHO 3[IpaBibe, Capajma, ieKapy, BETEPUHAPH, XKUBOTHA
cpenuHa
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THE IMPORTANCE OF COOPERATION BETWEEN DOCTORS AND
VETERINARIANS IN THE CONCEPT OF ONE HEALTH

Branislava Beli¢!*, Marko Cincovi¢?, Nikolina Novakov?, Marija Jeftic?,
Dragana Dimitrijevi¢*, Boban Duri¢®

Dr Branislava Beli¢, PhD, Full Professor retired, Academy of Medical Sciences of
Serbian Medical Society, Belgrade, Serbia
2Marko Cincovi¢, PhD, Associate Professor, Department of Veterinary Medicine,
Faculty of Agriculture, Novi Sad, Serbia
Nikolina Novakov, PhD, Associate Professor, Department of Veterinary Medicine,
Faculty of Agriculture, Novi Sad, Serbia
3Marija Jefti¢, PhD, Full Professor, Institute of Public Health of Vojvodina, Novi
Sad, Serbia
‘Dr med spec Dragana Dimitrijevi¢, Primarius, Institute of Public Health of Serbia
“Dr Milan Jovanovi¢ Batut” Belgrade,Serbia
°Dr vet spec Boban Duri¢, Veterinary Directorate, Belgrade, Serbia
*contact person e-mail: drbbelic@gmail.com

Abstract

The concept of one health implies care for the health of people and
animals, as well as the environment that surrounds them. Humans and
animals are treated by doctors and veterinarians, so the importance of
their cooperation is necessary in this concept. Historically, these two
occupations show that the connection and cooperation between them has
always existed, but not enough, especially in the treatment of humans
and animals. In the concept of today One Health, it is considered that
in relation to the existing opportunities and needs, cooperation is
insufficient and sporadic. Human medicine and veterinary medicine are
two areas within the medical sciences and there are great opportunities
and needs to connect them more closely, especially in the treatment of
humans and animals. One health promotes cooperation and connection
between doctors and veterinarians, but also environmental experts in
other specialties, which are important for health. Some experts believe
that the progress of this cooperation would be influenced by the
education of patients and animal owners about zoonotic diseases of their
pets, which should be done by doctors and veterinarians. One health
task is to help a doctor recognize that a certain disease is not exclusively
related to human medicine, but to point out that veterinarians also
encounter this disease. Better and closer cooperation between doctors
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and veterinarians and their connection would contribute to better
recognition and treatment of certain diseases of humans and animals
and to prevent and reduce the negative impact of the environment on
human and animal health. A large number of experts in the world are
dealing with this problem and it is believed that a strategy should be
made to eliminate this problem, which would also contribute to the
promotion of the One Health concept. The importance of cooperation
between doctors and veterinarians is great, and the contribution of new
scientific knowledge on the example of different species today is a great
challenge for science.

Key words: One health, cooperation, doctors, veterinarians, environment
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Predavanje po pozivu $tampano u cjelosti

ZOONOTSKE CRIJEVNE BAKTERIJSKE INFEKCIJE
U REPUBLICI SRPSKOJ I NJIHOV ZNACAJ U OKVIRU
KONCEPTA "JEDNO ZDRAVLIJE”

Aleksandra Smitran'*, Bojan Goli¢?, Drago Nedi¢??

!Medicinski fakultet Univerziteta u Banjoj Luci
2JU Veterinarski institut Republike Srpske “Dr Vaso Butozan”
SFakultet veterinarske medicine Univerziteta u Beogradu
*Korespodentni autor: aleksandra.smitran@med.unibl.org

Kparak cagpixaj

Koncept jednog zdravlja se zasniva na €injenici postoji veza izmedu
zdravlja ljudi, Zivotinja i Zivotne sredine u pogledu zoonoznih patogena,
antimikrobne rezistencije i bezbjednosti hrane.

Povecanje brojnosti ljudske populacije na Zemlji uti¢e na zdravlje ne
samo nase vrste, ve¢ i na zdravlje Zivotinja i Zivotne sredine, kao i
na bezbjednost hrane. Povecana potro$nja mesa i mesnih produkata,
globalizacija u snabdijevanju hranom i stalne migracije ljudi i zivotinja
igraju klju¢nu ulogu u problemima kojima se bavi koncept jednog zdravlja.
Znacajan porast broja tovnih Zivotinja, selekcija odredenih vrsta i nove
prakse uzgoja zivotinja u cilju povecanja proizvodnje uzrokuju nedostatak
genetske raznovrsnosti i sve viSe monotipski karakter zivotinjskih krda
i jata. Ovo mozZe dovesti do povecane osjetljivost Zivotinja na nove
patogene i epidemijsko Sirenje novih bolesti. Zbog brzog transporta
ljudi i Zivotinja s jednog na drugi kraj planete, ljudi koji imaju kontakt
sa zivotinjama u udaljenim dijelovima zemalja u razvoju mogu da se
ukrcaju u avion i sljedeceg dana doputuju u industrijalizovanu zemlju,
te tako prenesu zoonotske patogene. Realno, hiljade ljudi svakog dana
prelazi medunarodne granice dovodeci do toga da zoonotske bolesti
imaju veci potencijal za izazivanje epidemija i pandemija.

Antimikrobna rezistencija je jedan od najaktuelnijih globalnih problema
javnog zdravlja. Antimikrobna rezistencija je i ekoloSki problem, koji
zbog slozenih interakcija mikroorganizama u prirodi utic¢e na zdravlje
ljudi, zivotinja i Zivotne sredine. Vecina bakterija i njihovih gena mogu
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relativno lako cirkulisati unutar pojedinaca iste vrste, kao i izmedu
pojedinaca razli¢itih vrsta i okoline. Adaptacije mikroorganizama na
upotrebu antimikrobnih sredstava i drugi selektivni pritisci unutar bilo
kojeg od navedenih sektora odrazava se direktno ili indirektno i na druge
sektore. Znacajan doprinos Sirenju antimikrobne rezistencije su primjeri
masovnog lije¢enja Zivotinja humanim antibioticima zlatne rezerve (npr.
cefalosporini i fluorohinoloni trec¢e generacije), kao i dugoroc¢na upotreba
antimikrobnih sredstava u sto¢noj hrani u cilju promocije rasta tovnih
zZivotinja (npr. kolistin, tetraciklini i makrolidi). U humanoj medicini je
neophodno raditi na prevenciji zaraznih bolesti, smanjiti prekomjerno
propisivanje i prekomjernu upotrebu i zloupotrebu antimikrobnih
sredstava i zaustaviti Sirenje rezistentnih bakterija poboljSanjem higijene
i kontrole infekcija, vode za pi¢e i sanitarnih uslova. Kontaminacija
spoljasnje sredine sa rezistentnim mikroorganizmima zbog neadekvatnog
tretmana industrijskog, stambenog i poljoprivrednog otpada povecava
ucestalost multirezistentnih patogena u zivotnoj sredini.

Bezbjednost hrane je osnovno ljudsko pravo. Bezbjedna hrana poboljsava
zdravlje i pojedinca i populacije u cjelini. Bezbjedna hrana poboljSava
ekonomski rast podrucja u kojima se praktikuje i unapreduje bezbjednost
hrane. Bolesti koje se prenose hranom povezane sa mikroorganizmima
ili drugim zagadiva¢ima hrane predstavljaju ozbiljnu prijetnju po
zdravlje ljudi kako u zemljama u razvoju, tako i u razvijenim zemljama.
SZ0 procjenjuje da se prijavljuje manje od 10% slucajeva bolesti
koje se prenose hranom, dok se manje od 1% slucajeva prijavljuje u
zemljama u razvoju. Djeca su narocito povezana sa bezbjedno$¢u hrane
— procjenjuje se da ¢ine polovinu slu¢ajeva od ukupnog broja bolesti koje
se prenose hranom svake godine. Djeca su, takode, medu onima koji su
u najvecem riziku od moguceg smrtnog ishoda i ozbiljnih dozivotnih
zdravstvenih komplikacija kao posljedica bolesti koje se prenose hranom.
Mikrobioloska laboratorija i mikrobiolo$ka ispitivanja hrane su od
susStinskog znacaja za prevenciju infekcija koje se prenose hranom.
Prema SZO, najce$c¢i bakterijski patogeni koji se prenose hranom su
Salmonella, Campylobacter i Listeria spp. Oni su uglavnom povezani sa
hranom Zivotinjskog porekla, ali se ne moze potpuno zanemariti njihovo
prenoSenje preko hrane biljnog porijekla ili kontaminiranim vodama.

Humane infekcije izazvane razli¢itim vrstama iz roda Campylobacter, kao i

netifusne salmoneloze izazvane vrstom Salmonella enterica subsp. enterica,

se najceSce povezuju sa gastroenteritisom koji se prenosi hranom na

globalnom nivou. Campylobacter i netifusne Salmonellae spp. se periodi¢no
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izoluju iz razlicitih uzoraka hrane Zivotinjskog porijekla, a znacajan broj
ovih infekcija se javlja tokom epidemija navedenih bolesti. Campylobacter
i Salmonella spp. infekcije u zemljama sa visokim dohotkom najcesce vode
porijeklo od konzumiranja kontaminirane hrane Zivotinjskog porijekla,
a najcesci izvor zaraze je zivinsko meso i proizvodi. Nasuprot tome, u
zemljama sa niskim i srednjim prihodima, ¢ini se da su glavni izvori ovih
infekcija kontaminacija okoline, hrane i vode sa navedenim patogenima,
kao i bliski kontakt sa zarazenim Zivim zivotinjama. Zarazene domace
i divlje Zivotinje potencijalni su izvor infekcija kampilobakterom i
salmonelom kod ljudi. Humana kampilobakterioza i salmoneloza dobijene
od zivotinja koje su kolonizovane navedenim bakterijama mogu se
kategorisati u tri tipa:

(i) infekcije dobijene konzumiranjem kontaminiranih zivotinjskih
proizvoda, kao $to su meso ili jaja,

(ii) infekcije koje nastaju zbog bliskog kontakta sa zarazenim
zivotinjama (ku¢ni ljubimci, stocarstvo, profesionalni rizik) i

(iii) infekcije stecene boravkom u sredini kontaminiranoj fekalijama
zarazenih Zivotinja.
Zivotinje zarazene kampilobakterom i salmonelama su glavni izvori
kontaminacije mesa, mlijeka i jaja. Konzumiranje sirovog ili nedovoljno
kuvanog mesa, posebno Zivinskog i pijenje nepasterizovanog mlijeka,
su najvazniji faktori rizika za nastanak humanih infekcije sa vrstama
iz rodova Campylobacter i Salmonella Zivotinjskog porekla. Takode,
dokazano je da su ku¢ni ljubimci bili izvor nekoliko manjih epidemija
salmoneloza i kampilobakterioza kod njihovih vlasnika, pri ¢emu su
molekularna ispitivanja pokazala genetsku srodnost humanih i animalnih
izolata. S druge strane, nije postojala takva genetska korelacija izmedu
ljudskih i zivotinjskih izolata, kada su uporedivani izolati iz humane
populacije i namirnica Zivotinjskog porijekla na nekom geografskom
podrucju. Ovakvi i sli¢ni rezultati govore u prilog Cinjenice da nisu
obavezno svi sojevi detektovani kod Zivotinja od istog znacaja za javno
zdravlje. Ispitivanja su pokazala dominaciju nekoliko klonskih kompleksa
medu ljudima ili odredenim vrstama Zivotinja (npr. Zivina i galebovi
ili npr. goveda i ovce). Zoonotski bakterijski patogeni se mogu otkriti
u zemljiStu, vodotokovima, Zivotinjama i otpadnim vodama. Slobodni
ili ekstenzivni sistemi uzgoja stoke koji se uglavnom praktikuju u
ruralnim okruZenjima sa siromasnim resursima, loSe upravljanje stajskim
gnojivom na farmama zivotinja i u klanicama dovodi do kontaminacije
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zivotne sredine multirezistenim bakterijskim zoonotskim patogenima.
Faktori vezani za domacina koji je kolonizovan/inficiran, uklju¢ujuci
vrstu, starost i fizioloSki status (stres, vrsta hrane) odreduju ucestalost
infekcije i/ili kolonizacije Zivotinja sa navedenim patogenima.

U Evropskoj uniji kampilobakterioza se smatra najceS¢om infekcijom
izazvanom uzroc¢nikom koji se prenosi hranom, sa vise od 240.000
potvrdenih humanih slucajeva godiSnje. Vecina slucajeva su blaga
oboljenja sa simptomima kao $to su groznica, gréevi u stomaku i
krvava dijareja. Rijetko, infekcija moZe dovesti do post-infektivnih
neuroloskih komplikacija ukljucuju¢i Guillain-Barre i Miller-Fischer
sindrom. Infekcije kampilobakterom mogu, takode, djelovati kao okidac za
nastanak gastrointestinalnih autoimunskih poremecaja kao $to su celijakija
iinflamatorna bolest crijeva. Iako je crijevna kampilobakterioza uglavnom
blago oboljenje koje ne zahtijeva antibiotsku terapiju, u nekim slucajevima
bolest moze dovesti do sepse i ozbiljne ekstraintestinalne infekcije uz
obaveznu antibiotsku terapiju, posebno kod imunokompromitovanih
pacijenata. U takvim slucajevima, lijekovi izbora su makrolidi i
fluorohinoloni, koji se uobicajeno koriste za lijecenje svih dijarealnih
bolesti, ukljucujuci i putnicku dijareju. Sve veci trend rezistencije na
antibiotike koji se trenutno koriste za lijeCenje ljudi, kao i u stocarstvu
smatra se ozbiljnim problemom javnog zdravlja. U nekoliko studija radenih
u Evropskoj uniji je uocena visoka ucestalost sojeva Campylobacter spp.
rezistentnih na fluorohinolone i tetracikline. Fluorohinoloni i tetraciklini
se, uobicajeno, koriste kao promoteri rasta, te za lijecenje infekcija kod
Zivine. Pretpostavlja se da je visoka ucestalost antimikrobne rezistencije
sojeva direktna posljedica ovih praksi prekomjerne upotrebe antibiotika.
Takode, fluorohinoloni se sve c¢eS¢e propisuju za empirijsku terapiju
ambulantno lijecenih pacijenata, umjesto da se cuvaju kao antibiotici
zlatne rezerve koji bi se koristili samo kod bolnickih pacijenata. U skladu
sa ovim, primjecena je znatno niza ucestalost rezistencije na antibiotike
kod izolata dobijenih od divljih ptica koje Zive u urbanim i divljim
staniStima, $to dodatno govori u prilog da ekstremni nivoi antimikrobne
rezistencije primijeceni kod sojeva izolovanih iz peradi i ljudi su rezultat
uobicajene zloupotrebe antibiotika na Zivinarskim farma i pogresne
propisivacke politike u emprijskom tretmanu humanih infekcija. S
druge strane, geneticka analiza izolata dobijenih iz ptica bilo iz urbanih
ili divljih staniSta sugeriSe da bi ptice iz oba staniSta mogle biti vazan
rezervoar multirezistentnih sojeva, prenositi ih iz jednih u druga stanista
i predstavljati znacajan javnozdravstveni problem.
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Salmonella spp. spadaju medu najc¢eS¢e mikrobioloski dokazane bakterijske
gastrointestinalne patogene na nasim prostorima, posebno kod humanih
uzoraka i uzoraka hrane. Taksonomski salmonele su svrstane u dvije
vrste, S. enterica i S. bongori sa viSe od 2600 serotipova. Mnogi od njih
su vrsno specifi¢ni i kolonizuju samo jednog domacina, pa stoga nisu
pod nadzorom javnog zdravlja. S druge strane, serotipovi kao $to su S.
Tiphimurium i S. Enteritidis mogu zaraziti razlicite vrste, vrlo efikasno
se prenose hranom i ¢esto se detektuju na globalnom nivou u humanim,
animalnim i prehrambenim uzorcima. Dobijeni su nekonzistentni
rezultati prilikom molekularne karakterizacije ljudskih i Zivotinjskih
izolata. U odredenim istraZivanjima nije uofena podudarnost izmedu
antimikrobnih profila izolata ljudi i Zivotinja. Ucestalost rezistencije
na antimikrobne lijekove bili su znacajno visi kod izolata porijeklom
od domacih Zivotinja u odnosu na humane izolate, $to implicira da ne
postoji direktna povezanost izmedu humanih i animalnih izolata na
datim geografskim podruc¢jima. Za razliku od njih, druga istrazivanja
su pokazala direktnu korelaciju humanih i animalnih izolata. Ovi
nekonzistentni rezultati ukazuju na znacaj medusobnog povezivanja
na institucionalnom nivou izmedu mikrobiologa humane i veterinarske
medicine, kao i agronoma u cilju uspostavljanja stvarne epidemioloske
situacije po pitanju antimikrobne rezistencije na nasim prostorima.

Dostupni podaci za teritoriju Republike Srpske su oskudni. Prema
podacima Zavoda za javno zdravstvo Republike Srpske, dominantni
bakterijski zoonotski patogen koji se prenosi hranom je Salmonella spp.
Tokom petogodiS$njeg perioda salmoneloze su otkrivene kod:

- 143 slucaja (4%) od ukupno 3.394 slucaja gastrointestinalnih infekcija
ljudi u 2017. godini,

- 151 slucaj (5%) od ukupno 2.573 slucaja gastrointestinalnih infekcija
ljudi u 2018. godini,

- 166 slucajeva (6%) od ukupno 2.146 slucajeva gastrointestinalnih
infekcija ljudi u 2019. godini,

- 39 slucajeva (5%) od ukupno 819 slucajeva gastrointestinalnih
infekcija ljudi u 2020. godini,

- 36 slucajeva (11%) od ukupno 324 slucaja gastrointestinalnih infekcija
ljudi u 2021. godini.

Istovremeno, za vrijeme dvogodiSnjeg perioda salmonele su otkrivene u
21 animalnom uzorku i u 8 uzoraka hrane Zivotinjskog porijekla tokom
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mikrobioloskim testiranjima obavljenim u JU Veterinarski institut
Republike Srpske ,Dr Vaso Butozan".

Kampilobakter se u Republici Srpskoj prijavljuje tek od 2019. godine, a
zbog specificnih uslova kultivacije, njegova detekcija se ne moze raditi
u svim mikrobioloskim laboratorijama na nasoj teritoriji. Ucestalost
ove bakterije je bila 2 slucaja (0,07%), 0 slucajeva i 2 slucaja (0,6%),
u 2019, 2020. i 2021. godini. Njena incidencija je znatno niza od
incidencije salmonele, iako svi relevantni podaci u svijetu govore da
je to najcesci patogen koji se prenosi hranom. Tokom dvogodis$njeg
perioda u animalnim uzorcima i uzorcima hrane Zivotinjskog porijekla,
Campylobacter spp. nije otkriven tokom mikrobioloskih testiranja vrSenih
u JU Veterinarski institut Republike Srpske ,Dr Vaso Butozan*

Neophodno je ista¢i problem crijevnih infekcija koje izazova Escherichia
coli. Ova bakterija je dobro poznati patogen koji se prenosi hranom, ali
se detekcija ovog uzro¢nika u uzorku humanog fecesa radi u svega par
mikrobioloskih laboratorija, na zahtjev klinicara i bez obavezne prijave.
S druge strane, E.coli se obavezno detektuje u sanitarnom uzorcima,
u kojima je i uocena u 17 uzoraka hrane Zivotinjskog porekla i u 38
zivotinjskih uzoraka tokom dvogodiSnjeg perioda u JU Veterinarski
institut Republike Srpske ,Dr Vaso Butozan”.

Trenutno, u RS ne postoje uporedne molekularne studije o genetickoj
slicnosti i profilu antimikrobne rezistencije zoonotskih patogena koji se
prenose hranom, a koji su izolovani iz animalnih, humanih i sanitarnih
uzoraka. Budu¢i da se ucestalost patogena koji se prenose hranom u
nasem regionu znacajno razlikuje od dostupnih podataka u EU i svijetu,
bilo bi vazno uspostaviti saradnju medicinskih i veterinarskih institucija,
kao i poljoprivrednih stru¢njaka iz oblasti mikrobiologije, kako bi se
dobila ta¢na i precizna situacija u nasoj zemlji. Ovi ciljevi bi trebalo da
se implementiraju u okviru smjernica Jednog zdravlja, kao jednog od
najaktuelnijih pitanja javnog zdravlja. Medusobna povezanost i protok
informacija bi trebalo da pomognu u predvidanju nastanka i pracenju
Sirenja antimikrobne rezistencije kod bakterija koje kolonizuju ljude,
Zivotinje i Zivotnu sredinu.

Klju¢ne rijeci: zoonoze, infekcije, jedno zdravlje
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Abstract

The concept of One Health proposes that there is a connection between
human, animal, and environmental health with respect to zoonotic
pathogens, antibiotic resistance and foodsafety.

The earth’s increasing human population impacts the health not only
of our own species, but that of food and companion animals and of our
environment. Increased meat consumption, globalization of the food
supply, and migration of humans and animals all play a pivotal role in how
we address current and future challenges. The sheer growth in numbers
of food animals, use of intensive genetic selection, and enhanced breeding
practices to increase production is causing a lack of genetic diversity and an
increasingly monotypic character of animal herds and flock. These practices
may increase the susceptibility of animals to novel disease pathogens and
outbreaks. Because of the ease of global travel, humans who have contact
with animals in a remote area of a developing country can board a plane
and travel to an industrialized country the following day. In fact, thousands
of people cross international borders each day. Thus zoonotic diseases have
greater potential than ever before to initiate global outbreaks in humans.

Antimicrobial resistance is a global public health problem. Antimicrobial
resistance is an ecological problem that is characterized by complex
interactions involving diverse microbial populations affecting the
health of humans, animals and the environment. Most bacteria and their
genes can move relatively easily within and between humans, animals and
the environment. Microbial adaptations to antimicrobial use and other
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selection pressures within any one sector are reflected in other sectors.
Significant contribution to the spreading of antimicrobial resistance are
examples of the mass medication of animals with critically important
antimicrobials for humans, such as third generation cephalosporins and
fluoroquinolones, and the long term, in-feed use of antimicrobials, such
colistin, tetracyclines and macrolides, for growth promotion. In people
it is essential to better prevent infections, reduce over-prescribing and
over-use of antimicrobials and stop resistant bacteria from spreading by
improving hygiene and infection control, drinking water and sanitation.
Pollution from inadequate treatment of industrial, residential and farm
waste is expanding the resistome in the environment.

Food safety is a basic human right. Safe food enhances individual and
population health. Safe food improves economic growth of the region
where food safety is practiced and enhanced. Foodborne illnesses
associated with microbial pathogens or other food contaminants
pose serious health threat in developing and developed countries.
WHO estimates less than 10% of foodborne illness cases are reported,
whereas less than 1% of cases are reported in developing nations.
Children are disproportionately bearing this burden - accounting for
an estimated half of foodborne illness cases annually. Children are also
among those most at risk of associated death and serious lifelong health
complications from foodborne diseases. Microbiological laboratory and
microbiological testing of food is essential in preventing foodborne
infections. According to WHO the most frequent bacterial foodborne
pathogens are Salmonella, Campylobacter and Listeria spp. They are
mostly connected with food of animal origin, but transmitting by plants
or contaminated water can not be completely neglected.

Human campylobacteriosis caused by infection with different species
of Campylobacter and non-typhoid salmonellosis due to infection
with Salmonella enterica subsp. enterica, are amongst the top causes
of foodborne gastroenteritis worldwide. Campylobacter and non-
typhoid Salmonellae spp. are recurrently isolated from different types
of animal-source foods, with most of them implicated in foodborne
disease outbreaks. Campylobacter and Salmonella spp. infections in
high-income countries are mostly acquired through consumption of the
contaminated food of animal origin, and the most common source of
infection is poultry. In contrast, in low- and middle-income countries,
the main sources of infection appear to be contaminated environment,
food, water and close contact with infected live animals.
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Infected domestic and non-domestic animals are potential sources of
human Campylobacter and Salmonella infections. Human campylobacte-
riosis and salmonellosis acquired from animals colonized and shedding
Campylobacter and Salmonella can be categorized into three types:

(i) infections acquired from the consumption of contaminated animal
products such as meat or eggs,

(ii) infections acquired from close contact with infected animals
(companion animals, animal husbandry, professional risk) and

(iii) infections acquired from environments contaminated with faeces
from infected animals shedding bacteria.

Animals infected with and shedding Campylobacter and Salmonella are
major sources of meat, milk and egg contamination. Eating raw or
undercooked meat especially from poultry and drinking unpasteurized
milk are the most important risk factors for human Campylobacter and
Salmonella infections of animal origin. Also, companion animals are
proven to be a source of several human outbrakes of salmonellosis and
campylobacteriosis with reports of geneticaly indistinguishable bacterial
strains from animals and their owners. On the other hands, there was
no such mandatory genetical correlation between human and animal
isolates, when was comparing isolates from human and various animal-
related foods. These findings supports the facts that not all strains
found in animals are of equal public health importance. Several clonal
complexes are dominant among humans or specific types of animals
(birds and gulls or cattle and sheep). Campylobacter and Salmonella can
be detected from soil, water bodies, animal houses and effluents. Free-
range or extensive systems of animal husbandry mostly practised in rural
resource-poor settings, poor slurry management on animal farms and
in slaughterhouses results in environmental bacterial contamination.
Host factors including species, age and physiological status (stress, feed
type) determine the level of Campylobacter prevalence and shedding in
animals.

In the European Union, campylobacteriosis is considered the most
frequent foodborne infection, with more than 240,000 confirmed
human cases per year. Most of the cases are self-limiting with symptoms
such as fever, abdominal cramping and bloody diarrhoea. Rarely, the
infection might lead to post-infectious neurological complications
including Guillain-Barré and Miller-Fischer syndromes. Campylobacter
infections can also predispose people to gastrointestinal autoimmune
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disorders like celiac disease and inflammatory bowel disease. Although
Campylobacter enteritis is self-limiting and antibiotic treatment is usually
not indicated, in some cases the illness can progress to bacteraemia
or become an extraintestinal infection and require antimicrobial
therapy, especially in immunocompromised patients. In such cases,
the drugs of choice are macrolides and fluoroquinolones, the latter of
which is the last class of antimicrobials in common use for treating all
diarrheal illnesses, including traveller’s diarrhoea. The increasing trend
of drug resistance to the major antibiotics currently used for human
treatment and animal husbandry is considered a serious public health
problem. Several studies reported high prevalence of Campylobacter spp.
resistance to fluorogiunolones and tetracyclines in European Union.
Fluoroquinolones and tetracycline have been used to treat infections in
poultry and as growth promoters over the last 50 years. Hence, the high
resistance rates to these antimicrobials are likely to be the consequence
of their continuous over use. Also, fluoroquinolones are especially
often prescribed for empirical therapy of human infections, instead
of being gold reserve antibiotics that would be used only in hospital
patients. Consistent with this, much lower levels of antibiotic resistance
was observed in the isolates obtained from the birds living in urban
and wild habitats, which reinforces the argument that the extreme
levels of antimicrobial resistance observed in the strains from poultry
and humans result from the common use of antibiotics in the farm
environment and overprescribing for empirical human treatment. On
the other hand, the genetical analysis of bird isolates either from birds
from the urban or from non-urban habitats suggest that both types
of birds could be an important reservoir of multiresistant strains and
significant public health problem.

Salmonella spp. are the most frequently detected and microbiologicaly
proven bacterial gastrointestinal pathogens especially in humans and
food samples in our region. Salmonella taxonomy includes two species,
enterica and bongori with more than 2600 serovars. Many of them are
host-related, and hence, are not under public health surveilance. On
the other hand, some of them, such as S. Typhimurium and S. Enteritidis
can infect different species worldwide and are one of the most frequent
foodborne pathogens, equaly detected in various samples from humans,
animalsand food. Several investigators find oppositeresultswhen studied
molecular caracterization of human and animal isolates. Some of them
did not find correlation between antimicrobial profiles of human and
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animal isolates, although they have proved infectionf of both human
and animal with similar genotypes. The antimicrobials resistance levels
were higher in domestic animal isolates than in humans, implying that
the occurrence of antimicrobials resistance in animal isolates may not
translate directly into antimicrobials resistance in human isolates in
these regions. On the other hand, in another surveilance investigations
there was significant correlation between antimicrobial resistance and
genetic profiles of tested Salmonella strains isolated from different
samples. These results indicate the importance of interconnection of
microbiologists of human and veterinary medicine, aswell asagronomical
experts in order to establish a real epidemiological situation in our area.

The available data for the territory of Republika Srpska are more than
poor and definitely do not show the real situation. According to the
data from Public health institute od Republic of Srpska predominant
bacterial zoonotic foodborne pathogen is Salmonella spp. During five
years period of surveilance salmonelossis was detected:

- 143 cases (4%) out of 3.394 total cases of human gastrointestinal
infections in 2017 year,

- 151 cases (5%) out of 2.573 total cases of human gastrointestinal
infections in 2018 year,

- 166 cases (6%) out of 2.146 total cases of human gastrointestinal
infections in 2019 year,

- 39 cases out (5%) of 819 total cases of human gastrointestinal
infections in 2020 year,

- 36 cases (11%) out of 324 total cases of human gastrointestinal
infections in 2021 year.

For the two-years period in 21 animal and 8 animal-related food samples,
Salmonella spp. was detected in microbiological testing performed in
Public Institution Veterinary Institute of the Republic of Srpska “Dr
Vaso Butozan”.

Campylobacter spp. has been reported since 2019, and due to the
specific conditions of cultivation, its detection can not be performed
in all microbiological laboratories in our territory. Its frequence was 2
cases (0.07%), 0 cases and 2 cases (0,6%), in 2019, 2020. and 2021.,
respectively. Its incidence is significantly lower than Salmonella
incidence, although all relevant data in the world suggest that it is the
most common foodborne pathogen. During two-years period in animal
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and animal-realted food samples, Campylobacter spp. was not detected
in microbiological testing performed in Public Institution Veterinary
Institute of the Republic of Srpska “Dr Vaso Butozan”.

It is necessary to emphasize the problem with intestinal infections
caused by Escherichia coli. This bacterium is a well-known foodborne
pathogen, but it is detected in human feces in a very small numbers of
microbiological laboratories, on the demand of clinicians and without
mandatory reporting. On the other hand, E.coli is mandatory detecting
in food samples and was noticed in 17 samples of food originated from
animals and in 38 animal samples during two-years period in Public
Institution Veterinary Institute of the Republic of Srpska “Dr Vaso
Butozan”.

Currently, there are no comparative molecular studies about the genetic
similarity and antimicrobial resistance profile of zoonotic foodborne
pathogens isolated from animal, human and food samples in our
region. Since the frequency of foodborne pathogens in our region is
significantly different from the available EU and world data, it would
be important to establish cooperation between medical and veterinary
institutions, as well as agricultural microbiological experts in order to
obtain accurate and precise situation in our country. These goals should
be implemented within the One Health guidelines as one of the most
current public health issue, because proper monitoring should help to
foresee future antimicrobial resistance spread in animal populations, in
humans, and in environmental bacterial populations.

Key words: zoonoses, infections, one health
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Kpartak cagpxaj

LIwb oBOra paja je a MprKake MoAaTKe O CIPOBENeHUM UCTPaKUBabUMa
MPUCYCTBA U PAIIMPEHOCTH HEKUX 300HOTCKUX eMEPreHTHUX BHUpYyca Ha
nonpyyjy Cpduje ca akueHTOM Ha noapydjy Bojsogune.

[TpBY nopany 0 MHTEH3UBHOM MPHUCYCTBY BUpYyca 3ananHor Huma (B3H)
y Cpbuju yTBpheHu cy ceponolKuM UCIIUTUBAakUMa KOba Y BojBoguHu
2009 u 2010. rox, kaga je mpuCycTBO aHTUTeNa npotuB B3H netekToBaHo
Kon 12% (46/349) ysopaka. Op tapa, npucycrso B3H ce KOHCTaHTHO
IIpaTH CEPOJIOLIKUM TeCTUPambHUMa KOBba, Ka0 U YTBphUBakEM IIPUCYCTBA
BUpYyCa KOJ OUBJ/BUX NTULIA U KOMapaua, a of 2012. ron ce KOHCTAHTHO
denexe nojase U enupemuje nadexuuje B3H kopn spynu. Berepunapcka
cryxba Ha yeny ca YnpaBoMm 3a BeTepuHy on 2014. ron mokpeHysna M
(buHaHCHpa HallMOHAIHU NporpaM MoHuToprHra B3H, koju je ycnemHo
OTKpHUBao uupkynanujy B3H mpe nojase nmpBUX ciydajeBa KO JbYLU.
[Tomauu yHa3az 3 rofvHE yKasyjy Ha HajUHTEH3UBHHU]E LIUPEHE BUpyCa y
2018. roxn xagna je y Cpbuju peructpoBano 415 citydajeBa 000/peBama JbyIu
ca 36 cmptHuUX ucxoma y 17 op 25 oxpyra. Ilo ITporpamy MOHUTOpHHTA
y ce3onH 2018. rop je yTBpheHO NpUCYCTBO akyTHE UH(MEKIH]je KO KOmba
(y jyny xon 1,19% (7/587), y jyny xon 2,77% (18/648), y aBrycTy Kog
2,16% (14/646) u y centemdpy kox 0,79% (5/630)) u T0 y 4 oxpyra y
jyny, 8 y jyny, 7 y asrycty u 3 y centem0py. [TpucyctBo Bupyca B3H je
netekToBaHO ko 12,21% (98/802) ucnutanux mynosa komapaua Culex
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pipiens u T0 y jyHy (8,82%; 15/170), y jyny (15,05%; 59/392) u aBrycry
(11,42%; 24/210) y 13 on 25 oxpyra. B3H je yrephen u xon 18 (11,61%j;
18/155) y3opka TKHMBaA YyITUHYJIWX OUB/BUX NTHLA Ca MOApPy4Yja 8 OKpyra
ny 6,56% (13/198) y3opaka XIOpeTHUX OpUCeBa XKUBUX AUB/BUX MTHULIA
ca mogpyyja 5 okpyra.

[TpucycrtBo Bupyca kpnessckor eHuedanutuca (BKE) yrepheHo je y kp-
nesbruMa Ixodes ricinus npuKymsbeHUM Tokom 2014/2015. roguHe, HEKOJU-
KO JelleHuja HakoH npBuXx Hanasa. [IpucyctBo BKE yTBpheno je xon 2%
(1/50) 1 6,6% (30/450) ucnuTaHUX KpIiesba U TO Ha 2 of 17 joKanuTeTa
(Anppese, ®pymka ['opa 1 MaHacTupcka myma-Pakosuna). JenaH on
nerexktoBaHux BKE je monexkynapHO TUNHM30BaH Kao 3aMaJHO-EBPOICKH
nojTun Bupyca. UcnutuBaweM kprema Ixodes ricinus MPUKYIJbEHUX
tokom 2018., 2019., 2020. u 2021. ronunHe Huje nerekroBaH BKE.

[Tpucyctso Ycyty Bupyca (USUV), Tpeher no peny diiaBuBHUpyCa, HETEKTO-
BaHO je y 2,75% (3/109) u 9,73% (18/185) ucnuraHux 30UpHUX y30paKa
KomMapaua Cx. pipiens y30pKOBaHHUX Ha 65 JIOKaluTeTa Ha Ioapydjy Bojso-
puHe TokoM 2017. u 2018. ron. IBa nerexkroBaHa USUV cy cekBeHLMpaHa U
MOJIEKY/IAPHO TUIIM3UpaHa kao USUV nuHuje 2 eBpOoICKOr NOTUIIA BUpYCa.

Tokom cipoBoherwa nacMBHOT ¥ aKTUBHOT HaJj30pa BUpyca NTUYHjer rpumna
(AUB) y cesonama 2020/2021. u 2021/2022. ron y BojBogunu, ucnuTaHo
je 590 y3opaka nus/pux nTvna U 609 ysopaxa gBopuLIHe xuBHHE (13 190
IBOPUILTA, JEAHOT MaJIOr 300JI0LIKOT BpTa M 6 ceockux nujaua). [Ipeu
nosutusal cinyuyaj AUB (HPAI H5N8) y Cpbuju y cesonu 2020/2021 yr-
BpheH je 2. mapta 2021. ronguHe kop 1adynosa y Haceby Kyna Ha Benvkom
D0aukoM kanamy. [lo HoBemOpa 2021. oTkpuBeH je camo noprun H5N§
Kop yabynosa u H5NZ kop jepne natke. [Tppu HPAI H5N1 OTKpHUBEH je
kop nadyna Ha Kanamny T y Hosom Cany y HoBembpy 2021. rogune, a
MOTOM UM KOJ Homahe >KMBHHE y 300JI0IIKOM BpPTY Y TeMepuHy, jefHOM
nsopuuiTy y CpdodpaHy U jemrHOM nBOopyLITY Y JInnapy. YKYIHO, IPUCYCTBO
AWB je oTkpuBeHO Kop 14 mpernefaHux AUB/BUX NTHLA (8 madynosa U 6
naraka) ca 9 nokauuja (y 5 okpyra) v Koz foMmahe XUBUHE Ha 2 JIOKaLHje
y JyxxHoDaukoM U 1 nokauuju y 3anagHodauykoM OKpYTY.

KipyuHne peun: BUupyc 3anagHor Hua, BUpyC KpriesbCKOr eHuedanuTuca,
USUTU Bupyc, Bupyc aBujapHe uHdiyenne, Bojsoguna, Cpduja

3axBasiHuna: OBO CAONLITERE je pe3yiTar UCTpaKHUBamwa 10 YTOBOpY
ca MuHHCTapCTBO MpOCBeTe, HAYKe U TEXHOJIOMIKOT pa3Boja Pemydnuke
Cpduje o puHancupamwy uctpaxuBaukor paga HUB-HC (451-03-68/2022-
14/200031)
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Lecture by invitation

SURVEILLANCE AND RESEARCH OF CERTAIN VIRAL
ZOONOSES IN SERBIA

Tamas Petrovi¢!, Dejan Vidanovi¢?, Dusan Petri¢?, Diana Lupulovic!,
Gospava Lazi¢!, Milena Samojlovi¢!, Aleksandra Ignjatovi¢ Cupina®,
Mihaela Kavran?, Vladimir Gajdov!, Milanko Sekler?, Sava Lazi¢!

! Scientific veterinary institute “Novi Sad”, Novi Sad, Serbia
ZVeterinary specialist institute “Kraljevo”, Kraljevo, Serbia
3 University of Novi Sad, Faculty of Agriculture, Laboratory for Medical and
Veterinary Entomology, Novi Sad, Serbia
*Corresponding author: tomy@niv.ns.ac.rs

Abstract

The aim of this paper is to present data on conducted research on the
presence/prevalence of some zoonotic emergent viruses in Serbia with
an emphasis on the area of Vojvodina Province.

The first data on the more intensive presence of West Nile virus (VZN)
in Serbia were determined by serological tests of horses in Vojvodina
in 2009 and 2010, when the presence of antibodies against VZN was
detected in 12% (46/349) of samples. Since then, the presence of VZN
has been constantly monitored by serological testing of horses, as well as
by determining the presence of the virus in wild birds and mosquitoes,
and since 2012, outbreaks and epidemics of VZN infection in the human
population have been constantly recorded. The Veterinary Directorate,
has been launching and funding a national VZN monitoring program
since 2014, which successfully detected VZN circulation before the
first human cases. Data from 3 years ago indicate the most intensive
spread of the virus in 2018, when 415 cases of human disease with 36
deaths were registered in 17 out of 25 districts in Serbia. According
to the Monitoring Program in the 2018 season, the presence of acute
infection in horses was determined (in June in 1.19% (7/587), in July
in 2.77% (18/648), in August in 2.16% (14/646) and in September in
0.79% (5/630) of tested horses) in 4 districts in June, 8 in July, 7 in
August and 3 in September. The presence of VZN virus was detected
in 12.21% (98/802) of the tested Culex pipiens mosquito pools in June
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(8.82%; 15/170) in July (15.05%; 59/392) and August (11.42%; 24/210)
in 13 out of 25 districts. VZN was also determined in 18 (11.61%;
18/155) tissue samples of dead wild birds in 8 districts and in 6.56%
(13/198) samples of pharyngeal swabs of live wild birds from 5 districts.

The presence of tick-borne encephalitis virus (VKE) was detected in
Ixodes ricinus ticks collected during 2014/2015, several decades after
the first findings. The presence of VKE was determined in 2% (1/50)
and 6.6% (30/450) of tested ticks in 2 of 17 localities (Andrevlje, Fruska
Gora and Manastirska Suma-Rakovica). One of the detected VKEs is
molecularly typified as a Western European virus subtype. Examination
of Ixodes ricinus ticks collected during 2018, 2019, 2020 and 2021 did
not detect VKE.

The presence of Usutu virus (USUV), the third flavivirus, was detected in
2.75% (3/109) and 9.73% (18/185) of the collected Cx. pipiens sampled
at 65 localities in Vojvodina during 2017 and 2018. The two detected
USUVs were sequenced and molecularly typed as USUV line 2 of the
European virus subtype.

In Vojvodina Province of Serbia, during the implementation of passive
and active surveillance of Avian influenza virus in seasons 2020/2021 and
2021/2022, a total of 590 wild bird samples and 609 backyard poultry
samples (from 190 backyards, one small private zoo, and from 6 open
village markets) were examined respectively. The first positive case of
AIV (HPAI H5N8) in Serbia in the 2020/2021 season was determined
on March 2, 2021 in swans in the settlement Kula on the Great Backa
Canal. Until November 2021, only the HPAI H5N8 subtype in swans,
and H5N2 in one mallard were detected. The first HPAI H5N1 was
detected in swan on Canal DTD in Novi Sad in November 2021, and
after that in domestic poultry in zoo in Temerin, in one backyard in
Srbobran and in one backyard in Lipar. In total, the presence of AIV
was detected in 14 examined wild birds (8 swans and 6 mallards) from
9 locations (in 5 districts) and in domestic poultry from 2 location in
South Backa and one location in West Backa District.

Key words: West Nile virus, Tick-borne encephalitis virus, USUTU virus,
Avian influenza virus, Vojvodina, Serbia

Acknowledgement: This work was funded by Ministry of Education, Science
and Technological development of Republic of Serbia by the Contract of
implementation and funding of research work of NIV-NS, Contract No:
451-03-68/2022-14/200031
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[IpenaBame 10 MO3UBY

BEKTOPCKE 300HO3E KOJE MOI'Y
IOA YI'PO3E PETHOH JYTOHUCTOYHE EBPOIIE

Mupocnas A. Bamunh', Ana Bacuh?, Iparo H. Henuh?

'Ip Mupocnas A. Banuuh, penosuu npodecop, daxynrer BeTepuHapcke MegULIUHE,
Yuusepsuteta y beorpany, y nessuju
‘[Tp Ana Bacuh, HayuHu capapgHuk, MHCTHTYT 32 MEIUIIMHCKA UCTPAKHUBAHbA,
HHCTUTYT o5 HAaIMOHAIHOT 3Havaja 3a P. Cpdujy, YHusep3suer y beorpamy

3p IOparo H. Henuh, penosuu mpodecop, PakynTeT BeTepuHApPCKe METUIIUHE

Yuusep3utera y beorpany, Cpbuja u JY Berepunapcku HHCTUTYT Penydnuke Cprncke
"Ip Baco byro3an”, bama Jlyka, buX-Penydnuka Cpncka
*KopecnofenTHu aytop: miroslaval@mail.com

Kparak cagpixaj

HHdexTHBHE DOJIECTH U 'y OKBUPY BUX 300HO3€, KOje Ce Here MojaBibyjy
€H300TCKH, ITpeACcTaB/ba MPETHY U 3a ya/beHe PernoHe cBeta. To OmHO-
CH Ha 300HO3€ KOjé Ce NMPeHOCe BEKTOpHMMaA, KOjU He CcaMo Jia MpeHoce
y3pouyuHKa Beh ce mojaBibyjy U kao JoMahHWHM U pe3epBOapu 300HO3a.

lo mpe nBe HeleHuje, mojaBa rpo3nuile 3amagHor Hum-a (West Nile
fever), HUje 3a0KyIUbaa NaXkwy enusooTuosora. Mehyrum, osa Honecr
je y IpOTEKIUX [IBaleCeTaK rOAUHA Y HalleM PETMOHY HU3a3Baja 0dose-
Bame 3Ha4ajHOr Opoja /wyau. [Ipennocrasspa ce na Behu Opoj BEKTOPCKUX
300H03a, MPAKTUYHO ,Kyla Ha EBponcka BpaTa“ mpu yemy peruoH jyra
EBpone npexncTaspa mydep 30Hy 32 HACTAHAK €MU300THja U ENUEMU]a.

[ToTeHuyjan TpaHCMHUCHjE BEKTOPCKUX 300HO3a CE OJHOCH Ha 0D0sbema
KOja IIPEHOCE MHCEKTH U apTporofe. Y Cjly4ajy MHCeKaTa, Ty CHagajy
rpo3uula Pudrtcke monuue (Rift valley fever), Chikungunya Bupyc
(Chikungunya), janancku eHuedanutuc (Japanese encephalitis) unu
xyTa rpo3uuua (Yellow fever). bopda ca oBakBuM 300HO3aMa Ipe cBera
Tpeba [la ce 3aCHHWBA Ha KOHTPOJHU BEKTOpA. 3a HEKe Off OBUX 300HO3a
Beh mocroje pasBujeHe BaklMHe 3a ynoTpedy y XyMaHOoj (JamaHCKU eH-
uedaJMTUC) U BeTePUHAPCKO]j (rpo3HuULa 3anaagHor Huwi-a) meguuuau. Y
Clly4yajy Iia ce pajy 0 300HO3aMa Koje ce mpeHoce apTponogama (Kos-
ro-Kpumcka xemoparuysa rpo3Hula, KprnebCky eHnedanuThc), 04eKyje
ce fa ce 3apa3a LIMPH MOJIAKO alnu CTabwiHO, a BehH 3Hayaj UMajy
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IWjarHOCTUUKA WCMUTHBAKka U NMPUMEHa MeTola MPUCMOTPpe W Haa3opa
MPUCYCTBA Y BPCTaMa KUBOTHHA, UHIUKATOPUMA MPUCYCTBA 000/bEHA.

Y pany cy odbpaheHe BEKTOpPCKe 300HO3€ KOje Ce IPEHOCE MHCEKTHUMA U
apTpomnojama, a Koje UMajy 3HaudajaH [MOTEeHLHjal Ja yTPO3€e PEruoH jyra
u ucroka Esporme.

KibyuHne peuu: BekTopcke 300HO3€e, €MU300THOJIOTH]ja

3axBanHuna: Pan je mogpxkaH cpencTBUMa MUHHCTAapCTBa MPOCBETE,
HayKe ¥ TexXHOoJIoWKOor pa3soja Penydnuke Cpduje: Yrosop dpoj 451-03-
68/2022-14/200143 u Yrosop dpoj 451-03-68/2022-14/200015
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VECTOR ZOONOSES THAT CAN ENDANGER
THE REGION OF SOUTHEAST EUROPE

Miroslav A Val¢i¢!*, Ana Vasi¢?, Drago N. Nedi¢?

'Dr. Miroslav A. Valci¢, full professor, Faculty of Veterinary Medicine, University
of Belgrade, retired.
Dr. Ana Vasi¢, research associate, Institute for Medical Research, Institute of
National Importance for R. Serbia, University of Belgrade

3Dr. Drago N. Nedi¢, full professor, Faculty of Veterinary medicine University of

Belgrade, Serbia and PI Veterinary Institute of the Republic of Srpska ,Dr. Vaso
Butozan“ Banja Luka, B&H-Republic of Srpska
‘Corresponding author: miroslaval@mail.com

Abstract

Infectious diseases, zoonoses included, which appear enzootic in some
areas, represent a threat to remote regions of the world. This refers to
zoonoses that are transmitted by vectors, which not only transmit the
causative agent, but also appear as hosts and reservoirs of zoonoses.

Until two decades ago, the presence of West Nile fever did not occupy
the attention of epizootiologists. However, this disease has affected a
significant number of people in our region in the past twenty years.
It is assumed that a larger number of vector zoonoses are practically
“knocking on the door of Europe”, with the region of southern Europe
representing a buffer zone for the emergence of epizootics and epidemics.

The transmission potential of vector zoonoses refers to diseases
transmitted by insects and arthropods. In the case of insects, these
include Rift valley fever, Chikungunya virus, Japanese encephalitis or
Yellow fever. The fight against such zoonoses should primarily be based
on vector control. For some of these zoonoses, vaccines have already been
developed for use in human (Japanese encephalitis) and veterinary (West
Nile fever) medicine. In the case of arthropod-borne zoonoses (Congo-
Crimean hemorrhagic fever, tick-borne encephalitis), the infection is
expected to spread slowly but steadily, and diagnostic tests and methods
of surveillance and monitoring the presence of animal species which are
indicators of the presence of disease are of great importance.
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This presentation deals with vector zoonoses transmitted by insects and
arthropods, which have a significant potential to endanger the region
of southern and eastern Europe.

Key words: vector zoonoses, epizootiology

Aknowledgement: The study was supported by the Ministry of Education,
Science and Technological Development of the Republic of Serbia
(Contract number 451-03-68/2022-14/200143 and Contract number
451-03-68/2022-14/200015
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[IpenaBame MO MO3UBY LITAMIAHO Y 1IjeJI0CTH

BHCOKOITATOI'EHA ABUJAPHA HUH®JIYEHIIA Y PEITYB/IMIIX
CPIICKOJ - BOCHA U XEPIIETOBHHA

Iparan Kacaruh', Cowa Hukonuh, UBona Cyduh

Ip Oparan Kacaruh, Hayunu capagHuk, JY Berepunapcku unctutyT Penydnuke
Cpncke ,[Ip Baco bytosan” bama Jlyka, buX
Ip Bet. cien. Cowa Hukonuh, pyxoBomunar JlabopaTtopwuje 3a natonorujy u TCE, JY
Berepunapcku unctutyT Penydnuxe Cprcke ,JIp Baco byrosan” bamwa Jlyka, buX
Ma ViBona Cybuh, BUIIM CTPYYHU capalHUK 32 MOJIEKyJIapHY AWjarHOCTUKY, JY
Berepunapcku unctuTyT Penydnuke Cprcke ,Ip Baco byrosan” bamwa Jlyka, buX

*Kopecnonentsu aytop: [Iparan Kacaruh, umejn: dragan.kasagic@virs-vb.com

Kpatak cagpxaj

AsyjapHa nH(iyeHna (AW) wiv NTHYUjU [PUII je BeOMa KOHTaruo3Ha 3apas3Ha
donect fomahyx ¥ IUB/BUX NTULIA KOjy U3a3WBajy BUPYCH MHQIyEHLE TUIlA
A opnHocHO BUpycH aBHjapHe MHGuyeHue (BAW). UndnyeHua BUpycH
cy jemnonanyanu PHK Bupycu u cnagajy y damunujy Orthomyxoviri-
dae. BAU Ha OCHOBY MOBPIIMHCKHAX TPaHCMEMOPaHCKHUX IJTUKOMPOTEHHa,
xamantytuHuHa (H) u Heypamunangase (N) cy k1acudUKOBaHM Y MOITUIIOBE.
Enuzootronowmky rnocedaH 3Hayaj umajy HPAI - BUCOKO IAaTOr€HH COjEBU
BUpYyca aBujapHe uHbmyeHue (HPAI - highly pathogenic avian influenza) koju
y3POKYjy TeHepaau3oBaHy MHOEKIHjy ca MOPOUIOUTETOM U JIETAIUTETOM
noHekas ¥ 1o 100 % v Tako HaHOCE OTPOMHE TUPEKTHE U UHAMPEKTHE LITETe.
Csu no3natu natotunosu HPAI notuay og camo asa nogrumna H5 u H7. O
MOTY HacTaTy U of HUCKO naroreHux cojesBa (LPAI — low pathogenic avian
influenza), npuje ceera ong H5 u H7 koju He MOpajy HY>HO y3pOKOBaTH
BUCOKOIATOreHy MHGITyeHLly NTULa. ABMjapHa MH(ITyeHLIa Ce MOXE IPEHH)ETH
Ha JbyJI€ U Y3POKOBATH TELIKO KIMHUYKO CTame. [JuBsbe NTULE Cy TPUPOSHU
pesepBoap BUpyca Ipyrie Tina A kao WTo Cy J1adynoBH, TyCKe, IaTke Yuje je
CTAHMLITE BE3aHO 3a BOZIEHA CTAHWLITA. MUTpaTOpHE MTHLIE MOTY MTPHUjETH
BUpPYC Ha Bevke pasnassuse. OHe Ccy W U3BOD 3apase 3a Opyre BpCTe NTHLA,
nomahy xuBHHYy. Y EBponu cy ce 1adynoBH Iokasaiv kao Hajuelrhe rorohexe
BpcTe nuBbux ntrna (Terregino et al. 2006).

Enusoornonomka cutyauuja no nurawy AW y Esponu u cBujery je
HEMOBOJbHA j€p MMaMO CTaJHO IPUCYTaH BUPYC U JIUjalrHOCTUKOBAHE
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oonectu. Bupyc HPAI nogtun H5NS8 je duo mpucyrtan y 2018. rog. xof
xusuHe y Utanuju, themauxoj, Xonanguju, byrapckoj a kon JUB/BUX NTHLIA
je nujarnoctukoBaH y IlIBenckoj, a nogtun H5N6 y Ianckoj, PUHCKO],
Xonangujy, tbemaukoj, Benukoj bpuranuju, Upckoj u Cnosaukoj. IIpema
usBjewTajy EY Komucuje ogHocHo ba3u nogaraka Animal Diseases Information
System (ADIS) 3a 2017. ropuny duio je 826 xapuwra HPAI, 56 3a HPAI
IITULIA KOje Ce OprKe Y 3aTOYeHUIITBY U 1174 xapuiura 3a ausbe nruue. Of
Kpaja okroopa 2016. no nouetka dpedpyapa 2017. BUCOKONaTOreHa aBujapHa
uHdnyenua A noaruna H5N8 oTKpHBeHa je KOf IUB/bUX MTHLA Cenvla
WIH NTHLA y 3aTBOPEHOM Ha nonpydjy 21 apxase unanune EY, omHOCHO
Aycrpyje, benryje, byrapcke, XpBarcke, Uewnke Perrydnuka, JaHcka, PUHCKa,
®panuycka, bemauka, ['puka, Mahapcka, HUpcka, Urtanuja, Xonangyja,
[Mosecka, [Mopryran, CnoBauka, CnoBenuja, [llnanuja, llBencka u YjenumeHo
KpasseBcTBO. Y 17 OpkaBa WiaHHUIA BUPYC Ce MPOLIMPUO Ha (papme mepajy,
IIITO je I0BEJIO Y JI0 lurpena u3Mely apMu y HEKOJIMKO [pXKaBa WIaHUIIA,
MOCEOHO y OHUM Ca BEJTMKOM T'YCTUHOM Y3roja NaTaka Y rycaka rije ce nepag
HE MOJKe OBOJbHO 3aIUTHUTUTH IMPOTUB KOHTAKTA Ca AWB/BUM NTHLIaMa. Ipyru
noATUN BUpyca aBujapHe uHGyeHue (H5N5) OTKpUBEH je KOA IUB/BUX
NTULQ, i U Ha apmama nepagu y Fbemauxoj. Usmehy 1. centemdpa u
15. HoBeMdpa 2017. rogviHe, Ha hapmaMa xuBHHE y EBponH 3ad/bexeHo je
48 enmupemuja (H5N8) u 9 »xapuiurta nusrsux nruna (EFSA Journal 2017, 15
(12):5141). Ha cnmuuu 1 v 2 nmpukaszaHa je miodanHa quctpudyuuja Bupyca AU
Ca 300HOTCKUM noTeHuyjaom y nepuony 1.10.2021 - 27.4.2022. rop. (FAO -
Emergency Prevention System for Transboundary Animal and Plant Pests and
Diseases, EMPRES). [Ipernern ce oqHOCH Ha BUpyCe aBUjapHe UHQITyeHlle ca
300HOTCKHMM TMOTEHLIUjAJIOM KOjH CE jaB/bajy IIUPOM CBHjeTa oqHOCHO HPAI
LPAI (H10N8). Koz »uBOTHIbA O TOC/IEHET aXKypUpama nopataka 23.3.2022.
1o 27.4.2022. rop. mpyjaB/beHo je yKymHO 1298 )kapuiiTa y 4eTUpH reorpadcka
pervoHa (Adpuka, AMepurka, A3uja 1 EBpona) y3pokoBanux Bupycom HPALI.

B
1 October 2021 - 27 Aprit 2022 [ EN o oh 2

Cnuxa 1. Juctapudyuuja BAH ca 300H0WCKUM TOTUEHUUJATIOM Y
uepuogy 1.10.2021-27.4.2022. 10g.
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bpoj npujaBpeHUX ciaydajeBa aBUjapHe MHQIIyeHLe TUIIa A KOJ JbyOH Y
0BOM mepuony je 4, ceu y Kunu.

1 6
39 v 203
HPAI (72)

\ 405 H5 HPAI u Africa
H5N1HPAI Americas
= H5N2 HPAI (39) ‘ Asia

H5N3 HPAI (1) 331 Europe
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H5N8 HPAI (42)
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Cnuxa 2. Jucmpubyyuja cryuajesa HPAI og 1.10.2021. 1o0g.
tipema Hogmiuily u peiuju
[Tpema usBjewmrtajy EY Komucuje ogHocHo 6a3u nmoparaka Animal Dis-
eases Information System (ADIS, https://ec.europa.eu/food/system/
files/2022-01/ad_adns_overview_2021.pdf) 3a 2021. ron. Koj )KUBUHE je
owno 1756 xapuwra HPAI u 2437 xapuwra HPAI kop nTuua v AUB/BUX
ntuua (de3 KuBuHe).

[Tpeu cnyvyaj HPAI noatun H5N1 y Cpduju je oTkpuBeH kop yadynosa
2006. ropuHe a enupemuje cy dune 2016/2017 ropune (Jlymynosuhu
cap., 2022), a 2016. ronuHe je xop 1adynoBa KOju Cy yTUHYIH yTBpheHo
npucyctBo Bupyca HPAI noarun H5NS. Jladynosu cy nponahenu myx
pykaBua /lyHasa, AuO cHeunujayJHOr pe3epsara npupone KoBHIBCKO-
nerpoBapanuHcku put (boxuh u cap. 2016). Uctu ayTop HaBogu na cy
y TOM mepuopy XpBaTcka U Mahapcka Takohe mpujaBuie mojaBy OBOT
BUpYyCa KOJ OUB/BUX NTULA U Jomahe mepanu.

[TpBu cnyuaj HPAIV H5N1 y bocHu u XepuerosuHu notsphes je y
dedpyapy 2006. rox. xox nsa nadyaa (Cygnus olor) y monpyyjy Jajua.

Y Penybdnuuu Cprnckoj 1 bocHM M XepuLeroBMHHU NPOBOAU CE Han30p
Ha aBWjapHy MHQIIyeHLy C 003MpOM Ha HENOBOJBHY EMUAEMHUOJIOIIKY
CUTyalujy 1o NuTawy oBe donecty y BeheM dpojy 3emrma y npoTexiom
nepuony. IIpsu cnyyaj HPAI nogrun X5HS8 y Penydnuuu Cprckoj je
ouo 2017. rogune, kapa je y Berepuonapcku MHCTUTYT Pemybnnke
Cpncke ,JIp Baco byrosan” bama Jlyka mocras/beH el yruayie gomahe
KOKOILM U3 je[HOr nmopomguuHor jomahuHcrsa y npearpaby Ipujenopa.
Bupycononkom aHanIu30M je MOTBPHEHO MPUCYCTBO Y3POYHUKA aBUjapHE
uHbayeHue noaTun X5H8. AHaMHECTHYKM MOJAUX Cy yKasWBaJIM Ha
u3HeHagHo yrunyhe Beher Opoja nepHare xvBuHe. BiacHUK je mpumjeTro
7la je HEKOJIMKO JJaHa paHuje duila rojayaHa akTUBHOCT NITHULIA MOYBapHULia
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y Kpyry nOMahHMHCTBa, KOja je BjepOBAaTHO y Be3HW Ca OJIM3MUHOM pHjeKe
Cane. BupyconoumkomM aHaavM30M je MOTBphEHO MPUCYCTBO Y3pOYHUKA
aBujapHe uHbnyenue, nogrun H5N8 (Hukonuh u cap., 2017).

Cnuxa 3. Cuomawine upomjene u upomjene
HA YHYTWPAWHUM 0pTaAHUMA

CnompalimuM Ipernefom jenla KOKOIIKe yTBpheHo je na cy kpecra H
noadpaamany OWIn TaMHe TIaBoupBeHe Doje DpojHa TaukacTa KpBapemwa
0 MaCHOM TKHMBY KOPOHApHOI CpuyaHOr Jbeda (ciuka 3) Kao W Ha
MaCHOM TKHUBY OKO JX/b€3JaHOT U MHULIMhHOT Keyla, U Ha CIy3HULU
KJbE3/IaHOT JXKelyla, ITIje Ce Mopej] TauykKacTHX 3ana)xajy M MpbacTa
KpBapema, 3alaXeHe Cy HEKpO3€ Ha jeTpH, CJI€3UHU U LIpUjeBUMa.

Hpyru cnyvyaj HPAI y Penybnuuu Cprckoj Ouo je y okTodpy mjeceny
2021. ropvHe Kapja je y BerepuHapcku uHCTUTYT Penydnuke Cpricke je
NOCTaB/bEH Jiell JUBJbeT 1adya Koju je npoHaheH y koputy pujexe Case
KOJZI TPafCKOr Keja OMIITHHe ['pafuiinka, Ha rpaHULM ca XpBAaTCKOM. Y
HHCTUTYTY je yTBpheHO mpuCyCTBO TeHOMa BUPYCa aBujapHe HHQITyeHLe
tuna A meronoM qPCR, Hanasu cy norsphenu y Berepunapckom
CHeUujaTuCTUYKOM UHCTUTYTY , KpameBo" u BerepuHapckom dakynreTy-
BerepuHapckom uHcTuTyTy CapajeBo (JladbopaTtopuj 3a OUjarHOCTUKY
BUPYCHHUX DOJIECTH MEpafu U KyHWha) Kao BUPYC aBUjapHe UHIIyeHIe
tuna A nmoatun H5N1.

HemnoBo/bHa €MM300THOJIOIIKA CUTyalyja M Hajla3W MPUCYCTBa BUpYyCa
BHUCOKOIIATOT€HE aBUjapHe MHQJIyeHILe TUMa A, KaKO y PETUOHY TaKO U
y Penydnunu Cpnckoj u buX, ykasyjy Ha noTpedy akKTUBHOT Y MAaCUBHOT
HaJ30pa y nomyaauvju gomahe »KMBUHE W IUB/BUX NMTHULA.

Kipyune pujeun: aBujapHa uHdmnyenua, X5H1, X5H8
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Lecture on invitation printed in full

HIGHLY PATHOGENIC AVIAN INFLUENZA IN REPUBLIC OF
SRPSKA — BOSNIA AND HERZEGOVINA

Dragan Kasagi¢', Sonja Nikoli¢, Ivona Subi¢

Dr. sci. Dragan Kasagi¢, Scientific Associate, JU Veterinary Institute of Republic of
Srpska “Dr Vaso Butozan” Banja Luka, B&H
DVM Sonja Nikoli¢, Specialist, Head of Pathology Laboratory and TSE, JU Veteri-
nary Institute of Republic of Srpska “Dr Vaso Butozan” Banja Luka, B&H
Msc Ivona Subi¢, Senior Expert Associate in Molecular Diagnostics, JU Veterinary
Institute of Republic of Srpska “Dr Vaso Butozan” Banja Luka, B&H
*Corresponding author: Dragan Kasagi¢, imejl: dragan.kasagic@virs-vb.com

Abstract

Avian influenza (AI) is a highly contagious infectious disease of do-
mestic and wild birds caused by influenza A viruses, avian influenza
viruses (AIV). Influenza viruses are single-stranded RNA viruses and
belong to the family Orthomyxoviridae. AIVs based on surface trans-
membrane glycoproteins, hamagglutinin (N) and neuraminidase (N)
are classified into subtypes. Of particular epizootiological importance
are HPAI - highly pathogenic strains of avian influenza virus (HPAI -
highly pathogenic avian influenza) which cause generalized infection
with morbidity and lethality, sometimes up to 100%. All known HPAI
pathotypes originate from only two subtypes N5 and N7. They can
also be caused by low pathogenic strains (LPAI), primarily H5 and H7,
which do not necessarily cause highly pathogenic avian influenza. Avian
influenza can be transmitted to humans and cause clinical conditions.
Wild birds are a natural reservoir of influenza A virus such as swans,
geese, ducks whose habitat is related to aquatic areas. Migratory birds
can carry the virus over long distances. They are also a source of in-
fection for other species of birds, domestic poultry. In Europe, swans
have been shown to be the most commonly affected species of wild
birds (Terregino et al. 2006).

The epizootiological situation of Al in Europe and the world is chal-

lenging because there is a presence of virus and outbreaks of infection.

The HPAI subtype H5N8 virus was present in 2018. in poultry in Italy,
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Germany, the Netherlands, Bulgaria and in wild birds it was diagnosed
in Sweden, and the H5N6 subtype in Denmark, Finland, the Nether-
lands, Germany, Great Britain, Ireland and Slovakia. According to the
EU Commission’s Animal Diseases Information System (ADIS) report
for 2017, there were 826 HPAI outbreaks, 56 for HPAI captive birds
and 1174 wild bird outbreaks. From late of October 2016 to early of
February 2017, highly pathogenic avian influenza A subtype H5N8
has been detected in wild migratory and captive birds on the teritory
of 21 EU Member States, namely Austria, Belgium, Bulgaria, Croatia,
the Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, the Netherlands, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden and the United Kingdom. In 17 Member States,
the virus has spread to poultry holdings, in particular in those with
a high density of duck and geese holdings where poultry cannot be
adequately protected against contact with wild birds. A second subtype
of avian influenza virus (H5N5) has been detected in wild birds, and
recently also in poultry holding in Germany. Between 1 September
and 15 November 2017, 48 HPAI (H5N8) outbreaks were reported
in poultry and 9 wild bird outbreaks were recorded on poultry farms
in Europe (EFSA Journal 2017, 15 (12): 5141. Figures 1 and 2 show
the global distribution AI virus with zoonotic potential in the peri-
od 1.10.2021 - 27.4.2022 (FAO - Emergency Prevention System for
Transboundary Animal and Plant Pests and Diseases, EMPRES). This
review refers to avian influenza viruses with zoonotic potential that
occur worldwide HPAI and LPAI (H10N8), respectively. In animals,
since the last update of data on March 23, 2022 to April 27, 2022, a
total of 1298 outbreaks in four geographic regions (Africa, America,
Asia and Europe) caused by HPAI have been reported.

P— s ———
1 October 2021 - 27 Aprit 2022 [ EN o oh 2

Figure 1. Global distribution of AIV with zoonotic obserwed since
1 October 2021-27 April 2022.
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The number of reported cases of avian influenza type A in humans
during this period was four, all in China.

N 203
HPAI (72) C
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Figure 2. Distribution of HPAI cases from 1 October 2021
by subtype and region

According to the report of the EU Commission or the database Animal
Diseases Information System (ADIS, https://ec.europa.eu/food/system/
files/2022-01/ad_adns_overview_2021.pdf) for 2021. there were 1756
HPAI outbreaks in poultry and 2437 HPAI outbreaks in birds and wild
birds (without poultry).

The first case of HPAI subtype H5N1 in Serbia was detected in swans
in 2006, and epidemics were in 2016/2017 (Lupulovici et al., 2022), and
in 2016 the presence of HPAI subtype H5N8 virus was found in dead
swans. Swans were found along the Danube river, part of the special
nature reserve Koviljsko-petrovaradinski rit (Bozi¢ et al. 2016). In that
period, Croatia and Hungary also reported the appearance of this virus
in wild birds and domestic poultry.

The first case of HPAIV H5N1 in Bosnia and Herzegovina was con-
firmed in February 2006. in two swans (Cygnus olor), in the area of the
of Jajce - central Bosnia and Herzegovina.

In the Republika of Srpska and Bosnia and Herzegovina, avian influ-
enza is being monitored due to the present epidemiological situation
regarding this disease outbreaks in several countries in the past period.
The first case of HPAI subtype H5N8 in Republika Srpska was in 2017,
when the corpse of a dead domestic chicken from a family household
in the suburbs of Prijedor was delivered to the Veterinary Institute of
Republika Srpska “Dr Vaso Butozan” Banja Luka. Virological analysis
confirmed the presence of the causative agent of avian influenza subtype
H5N8. Anamnestic data indicated the sudden death of a large number
of poultry. The owner noticed that the activity of wetland birds in the
household circle had increased a few days earlier, which was probably
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related to the proximity of the Sana River. Virological analysis con-
firmed the presence of the causative agent of avian influenza, subtype
H5N8 (Nikoli¢ et al., 2017).

Figure 3. External changes and changes in organ

External examination of the chicken carcass showed that the crest and
chin were dark blue-red in color, numerous spotting bleeding on the
fatty tissue of the coronary heart groove (Figure 3) as well as on the
fatty tissue around the glandular and muscular stomach, and on the
mucous membrane of the gland. and spotting, necrosis of the liver,
spleen, and intestines was observed.

The second case of HPAI in Republika Srpska was in October 2021,
when a corpse of a wild swan was which was found in the Sava river
near the city of Gradiska municipality, on the border with Croatia. The
presence of the genome of avian influenza virus was determined by the
gqPCR method, this findings were confirmed in the Veterinary Specialist
Institute “Kraljevo” and the Faculty of Veterinary Medicine-Veterinary
Institute Sarajevo (Laboratory for Diagnosis of Poultry and Rabbit Viral
Diseases) as avian influenza A virus subtype H5N1.

The current epizootiological situation and the findings of the presence
of highly pathogenic avian influenza virus type A, both in the region
and in the Republika Srpska and BiH, indicate the need for active and
passive surveillance in the population of domestic poultry and wild birds.

Key words: avian influenza, H5N1, H5N8
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PE3YJITATH HCTPAXXUBAKA Y PEITYB/IMIIH CPBHUIU
HA BUPYC SARS-COV-2 KOO KYhHHX JbYBHUMALIIA,
OBJEJUEHU PE3YJITATH

Januvjena Bupenosuh', Tamaw [TerpoBuh?, Capa CaBuh?

'BetreprHapcka amOynaHTa 3a KyhHe jbyOumie 3eneHu BeHall BeT, beorpan, Cpouja
“Hayuynu uHCTUTYT 3a BetepuHapcTBo Hosu Can, Hosu Cag, Cpduja
*AyTop 3a KopecnoHneHuujy: zelenivenacvet@gmail.com

Kparak cagpixaj

Pa3nuuuTe KUBOTUILCKE BPCTE CY OWJIE IIO3UTUBHE HA BUPYC KOJU U3a3UBa
COVID-19 Toxom mnaHpemuje. To ce yrmaBHOM fellaBa HaKOH OJIMCKOT
KOHTaKTa Ca JbyJUMa 3apa’keHUM BHUPYCOM. Joll yBEK YYMMO O BUPYCY
COVID-19 xop »XMBOTHBA U MOTPEOHO HaM je joll MCTpaKUBamwa Aa
ducMo dosbe pasyMenu: YTHLA] HOBUX BAapHjaHTH PACIOH BPCTa KoOje
MOry OUTH 3apakeHe, Kako BpPCTe MOry OWTH MOroheHe, U MPEHOCUTH
BUpyc . TokoM nperxogHux Tanaca nangemuje COVID-19 (2020/2021.)
y Cpduju, npentudukosana cy 2 jpydumua (1 mac 1 1 Mauka) MO3UTHB-
Ha Ha npucyctBo Bupyca RT-PCR tectom (2/14; 14,29%), nok je 1 mac
OMO CcycrnekTaH Ha MPUCYCcTBO Bupyca (Bucoka Ct BpegHocT y RT-PCR
TecTy). Y Tpehem 1 4eTBPTOM Tajacy NMaHJeMHje HCIUTaHo je jour 27
KyhHUX /pyDMMalla Ha MPUCYCTBO MHGeEKLHUje BUPYCOM SARS-CoV-2Z 'y
2021/2022. IlpucycTBo BUpYyCa je foka3aHo Kof 2 Mauke, (2/27; 7.41%).
Y3opxoBama cy duna Buwectpyka. Hajueurhe ce kon MO3UTUBHUX jeIUHKU
BUPYC [€TEKTOBAO y y30pLKUMa OpuceBa xapena, pehe y HocHOM dpucy,
a HUJEOHOM y PEKTAJIHOM OpHCYy. Y30pKOBamwa KpBH, pajy AETEKLHU]je
NIPUCYCTBa cenu@uyHux anturesna npotus SARS-CoV-2 EJIMCA TectoM,
cy Takohe Ouna BUILECTpyKa, Y Wby OETEKLHje MPUCYCTBa U npahema
Tpajakba UMYHHUTETA. Y NMPBUM Tanacuma nangemuje y P. Cpduju Tokom
2020/2021. podujeHu cy NO3UTHBHU Hala3W Ha MPUCYCTBO aHTUTENA KOJ
3/14 (21,43%) ucnuTaHe xUBOTHUIE (2 1ica U 1 Mauke) OOk cy y Tpehem
Y YETBPTOM Tajlacy NMaHAemuje of ucnuranux 27, yrsphene 2 (7,41%)
NIO3UTUBHE XUBOTUIE (2 Mauke). HajpaHuja neTexuyja aHTUTENA je yT-
BpheHa 14 maHa O KOHTAKTa Ca MO3UTHUBHOM 0CODOM Ha BUpyC SARS-
CoV-2. Cee ucnutaHe jefuHKe (MCK/bYYMBO KyhHH JbyOUMIM) Y30PKOBaHE
cy y beorpany y nepuony on oxkrodpa 2020 no anpuna 2022. y3 nowmro-
BalkE OCHOBHUX EMUIEMHUOIOLIKUX MEpPA TOKOM IIpey3rMama jbydrumala,
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y30pKOBamwa U Bpahamwa UCTHUX BIIaCHULIMMA KOjU Cy DOpaBUIIH Y U3071a-
WjU, ¢ 003UPOM J1a Cy UCTH OMIM 3apakeHu BUpycoM SARS-CoV-2, na
Yak ¥ BUXOBe 1esne nopoauue. Koxg jpybrmana je no getekuuju BUpyca
SARS-CoV-2 npaheHo ¢opmupame U Tpajake UMyHUTeTa. Paznuuure
dopme Hekux HonecTH koj jbyduMana Koje Cy JUjarHOCTUKOBaHE y TOKY
VHIeTU(UKALMje CaMOr BUPyCa WIN Y TOKY (pOpMHUpama UMyHUTETA CE
BEPOBATHO HE MOI'Yy YBEK CMaTpaTH CIy4YajHUM Hala3oM, NOK Cy CHMII-
TOMH Ha CaMOM IO4YeTKy DosiecTh HecneuupUyHH.

Kibyune peun: SARS-CoV-2, COVID 19, ncu, mauke, jsyouman, Cpduja
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RESULTS OF RESEARCH IN THE REPUBLIC OF SERBIA ON THE
SARS-COV-2 VIRUS IN PETS, COMBINED RESULTS

Danijela Videnovi¢", Tama$ Petrovi¢?, Sara Savi¢?

Weterinary clinic for pets Zeleni venac vet, Belgrade, Serbia
Scientific Veterinary Institute ,Novi Sad“, Novi Sad, Serbia
*Corresponding author: zelenivenacvet@gmail.com

Abstract

Different animal species were positive for the virus that causes COVID-19
during the pandemic. This usually happens after close contact with
people infected with the virus. We are still learning about the COVID-19
virus in animals and we need more research to better understand: the
impact of new variants on the range of species that can be infected,
how species can be affected, and the transmission of the virus. During
previous waves of the COVID-19 pandemic (2020/2021), 2 pets (1 dog
and 1 cat) were found positive for the presence of the SARS-CoV-2
virus by RT-PCR test (2/14; 14.29%), while 1 dog was suspected of the
presence of the virus (high Ct value in the RT-PCR test). In the third
and fourth waves of pandemia, another 27 pets were examined for the
presence of SARS-CoV-2 virus infection in 2021/2022. The presence
of the virus was detected in 2 cats (2/27; 7.41%). The sampling was
done on multiple occasions. In positive individuals, the virus was most
often detected in throat swab samples, less frequently in the nasal swab,
and none in the rectal swab. Blood samples collection, for detection of
the presence of specific antibodies against the SARS-CoV-2 by ELISA
test, were also multiple, in order to detect the presence and monitor
the duration of immunity. In the first waves of the pandemic in R.
Serbia during 2020/2021, positive results on specific antibody presence
were obtained in 3/14 (21.43%) of the examined animals (2 dogs and
1 cat), while in the third and fourth wave of the pandemic out of 27
examined, 2 (7.41%) antibody positive animals were found (2 cats). The
earliest detection of antibodies was determined 14 days after contact
with a positive person for the SARS-CoV-2 virus. All tested individuals
(exclusively pets) were sampled in Belgrade in the period from October
2020 to April 2022, respecting the basic epidemiological measures
during the collection of pets, sampling and return of animals to their
owners who were in isolation, since they were infected with SARS-CoV-2
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virus (even their whole families). In pets, the formation and duration
of immunity was monitored after the detection of the SARS-CoV-2
virus. The different forms of some diseases in pets that are diagnosed
during the identification of the virus SARS-CoV-2 itself, or during
the formation of immunity, can probably not always be considered an
accidental finding, while the symptomps at the very beginning of the
disease are nonspecific.

Key words: SARS-CoV-2, COVID 19, dogs, cats, pets, Serbia
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Predavanje po pozivu

KOLIKE SU POTREBE ZA NACIONALNIM KONTROLAMA
KVALITETA PREGLEDA UZORAKA MESA NA PRISUSTVO LARVI
TRICHINELLA

Marija Gnjatovic!, Ljiljana Sablji¢?, Ivana Miti¢?, Natasa Ili¢*, Ljiljana
Sofroni¢ Milosavljevi¢®, Sasa Vasilev®*

'Dr Marija Gnjatovi¢, nauc¢ni saradnik, Institut za primenu nuklearne energije —
INEP, Univerzitet u Beogradu, Beograd, Srbija
Dr vet med Ljiljana Sablji¢, istraziva¢ saradnik, Institut za primenu nuklearne
energije — INEP, Univerzitet u 3 Beogradu, Beograd, Srbija
3Dr Ivana Miti¢, naucni saradnik, Institut za primenu nuklearne energije — INEP,
Univerzitet u Beogradu, Beograd, Srbija
‘Dr Natas$a Ili¢, vi$i naucni saradnik, Institut za primenu nuklearne energije —
INEP, Univerzitet u Beogradu, Beograd, Srbija
*Dr Ljiljana Sofroni¢ Milosavljevi¢, nau¢ni savetnik, Institut za primenu nuklearne
energije — INEP, Univerzitet u Beogradu, Beograd, Srbija
®Dr sci vet med Sasa Vasilev, nau¢ni saradnik, Institut za primenu nuklearne
energije — INEP, Univerzitet u Beogradu, Beograd, Srbija.
*Korespodentni autor: svasilev@inep.co.rs

Kratak sadrzaj

Nacionalne referentne laboratorije za trihinelu, u zemljama Evropske
unije, sprovode redovnu kontrolu kvaliteta pregleda uzoraka mesa na
larve Trichinella (PT). U ovim ispitivanjima ucestvuju sve laboratorije
u kojima se koristi metod vestacke digestije mesa. Evropska referentna
laboratorija za parazite, Rim, Italija, organizuje jednom godi$nje kontrolu
kvaliteta rada nacionalnih referentnih laboratorija za trihinelu zemalja
EU, ali i zemalja kandidata za ¢lansto u EU. Nacionalna referentna
laboratorija za trihinelozu Srbije, INEP, Beograd uspes$no ucestvuje
u ovim PT. Akreditaciono telo Srbije zahteva samo od akreditovanih
laboratorija potvrdu o u¢esc¢u u eksternim kontrolama kvaliteta rada na
ovom polju. Prvu nacionalnu kontrolu kvaliteta rada na ovom polju u
Srbiji za Veterinarske specijalisticke institute organizovao je INEP 2017
godine, a rezultati su objavljeni u Veterinarskom glasniku. Sledeca je
bila 2021 rezultati objavljeni u Meat Technology, dok je prva ovakva
provera izvoznih klanica uradena 2022, Evropska, kao i nasa iskustva
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pokazuju da redovno ucesce u eksternim kontrolama kvaliteta pregleda
dovodi do postizanja boljih rezultata laboratorija kroz vreme i bolje
zaStite potrosaca. Zbog svega navedenog potrebno je da sve laboratorije
u Srbiji, ali i okruZenju, koje rade na otkrivanju larvi Trichinella u mesu
ucestvuju u ovakvim proverama jednom godiSnje, kao i vanredno kad
imaju novog c¢lana tima.

Klju¢ne reci: Trichinella, PT, Srbija
Zahvalnica: MPNTR broj ugovora 451-03-68/2022-14/200019
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Lecture by invitation

HOW MUCH IS THE NEED FOR NATIONAL QUALITY CONTROLS
OF MEAT SAMPLE EXAMINATIONS FOR THE PRESENCE OF
LARVI TRICHINELLA

Marija Gnjatovic !, Ljiljana Sablji¢?, Ivana Miti¢?, Natasa Ili¢*, Ljiljana
Sofroni¢ Milosavljevi¢®, Sasa Vasilev®*

'Dr Marija Gnjatovi¢, Research Associate, Institute for the Application of Nuclear
Energy - INEP, University of Belgrade, Belgrade, Serbia
Dr vet med Ljiljana Sablji¢, Institute for the Application of Nuclear Energy -
INEP, University of Belgrade, Belgrade, Serbia
5Dr Ivana Miti¢, Research Associate, Institute for the Application of Nuclear
Energy - INEP, University of Belgrade, Belgrade, Serbia
‘Dr Natasa Ili¢, Senior Research Associate, Institute for the Application of Nuclear
Energy - INEP, University of Belgrade, Belgrade, Serbia
°Dr Ljiljana Sofroni¢ Milosavljevi¢, Scientific Adviser, Institute for the Application
of Nuclear Energy - INEP, University of Belgrade, Belgrade, Serbia
°Dr Sci Vet Med Sasa Vasilev, Research Associate, Institute for the Application of
Nuclear Energy - INEP, University of Belgrade, Belgrade, Serbia.
*Corresponding author: svasilev@inep.co.rs

Abstract

National Reference Laboratories for Trichinella (NRLT), in all member
states of the European Union, organize Trichinella proficiency tests (PTs).
All laboratories in which artificial digestion of meat is performed need
to participate. European Reference Laboratory for Parasites (EURLP),
Rome, Italy, organize once a year Trichinella PTs for all NRLTs.
The Serbian Reference Laboratory for Trichinellosis, INEP, Belgrade,
successfully participate in these PTs. The Accreditation Body of Serbia
requires only from accredited laboratories a certificate of participation
in Trichinella PTs. The first external quality control for Trichinella testing
in Serbia was organized by INEP in 2017. The results were published
in the Serbian journal Veterinarski Glasnik. Next EQA was in 2021,
and results were published in the Meat Technology. The first external
quality control for Trichinella testing for Serbian export sloutherhouses
was organized by INEP in 2022. European and our own experience
shows that participation in PTs leads to better laboratory results over
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time and better consumer protection. For these reasons it is desirable
that laboratories working on the detection of Trichinella larvae in meat
participate in PT.

Key words: Trichinella, PT, Serbia

Acknowledgment: MPNTR contract number 451-03-68 / 2022-14 /
200019
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INFEKCIJA TRIHINELOM U SRBIJI

Sasa Vasilev'*, Milorad Mirilovi¢?, Marija Gnjatovi¢®, Emina
Milakara*, Ivana Miti¢®, Budimir Plavs$i¢®, Dragana Plav$a’, Tamara
Boskovic?, Dragan Vasilev®, Nedjeljko Karabasil'®, Ljiljana Sablji¢",
Natasa Ili¢'?, Milena Zivojinovi¢®, Ljiljana Sofroni¢ Milosavljevi¢!4

Dr sci vet med Sasa Vasilev, nau¢ni saradnik, Univerzitet u Beogradu, Institut za primenu nuklearne
energije — INEP, Beograd, Srbija. *svasilev@inep.co.rs
Dr Milorad Mirilovi¢, profesor, Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
3Dr Marija Gnjatovi¢, nau¢ni saradnik, Univerzitet u Beogradu, Institut za primenu nuklearne
energije — INEP, Beograd, Srbija
‘Dr Emina Milakara, Ministarstvo poljoprivrede, Sumarstva i vodoprivrede Srbije,
Uprava za veterinu, Beograd, Srbija
°Dr Ivana Miti¢, nauc¢ni saradnik, Univerzitet u Beogradu, Institut za primenu nuklearne energije —
INEP, Beograd, Srbija
¢Dr Budimir Plavsi¢, Svetska organizacija za zdravlje Zivotinja (OIE),
’Dr Dragana Plavsa, Institut za javno zdravlje Srbije - Dr Milan Jovanovi¢ Batut, Beograd, Srbija;
8Dr Tamara Boskovi¢, Ministarstvo poljoprivrede, Sumarstva i vodoprivrede Srbije,
Uprava za veterinu, Beograd, Srbija
Dr Dragan Vasilev, profesor, Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
Dr Nedjeljko Karabasil, profesor, Univerzitet u Beogradu,
Fakultet veterinarske medicine, Beograd, Srbija
""Dr vet med Ljiljana Sablji¢, Univerzitet u Beogradu, Institut za primenu nuklearne energije — INEP,
Beograd, Srbija
2Dr Natasa Ili¢, vi$i naucni saradnik, Univerzitet u Beogradu, Institut za primenu nuklearne energije —
INEP, Beograd, Srbija
BDr Milena Zivojinovi¢, nau¢ni saradnik, Veterinarski specijalisticki institut “Pozarevac”,
Pozarevac, Srbija,
“Dr Ljiljana Sofroni¢ Milosavljevi¢, nau¢ni savetnik, Univerzitet u Beogradu, Institut za primenu
nuklearne energije — INEP, Beograd, Srbija
*Korespodentni autor: svasilev@inep.co.rs

Kratak sadrzaj

U Srbiji trihineloza je jedna od najznacajnijih zoonoza koje se prenose
hranom. Prvi izveStaj o nalazu kod svinja je iz 1918. godine, a prvi
slucaj kod ljudi 1923. godine u Zemunu. Detekcija prisustva trihinele
je prvobitno vrSena trihineloskopijom. Od 1984. uvedena je veStacka
digestija. Savremeni sistemi proizvodnje svinjskog mesa, mere kontrole,
metoda vestacke digestije eliminisali su meso svinja sa velikih farmi kao
izvor trihineloze. Prvi put u Srbiji Nacionalna referentna laboratorija
za trihinelozu (NRLT) organizovala je 2017. godine kontrolu kvaliteta
rada za detekciju larvi trihinele u mesu metodom magnetne mesalice
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(MSM). Svi ucesnici (veterinarski instituti) uspesno su prosli testiranje.
Clanovi tima NRLT napravili su (2019. godine) novi cELISA test za
otkrivanje infekcije trihinelom kod Zivotinja i ljudi i Svetska komisija
za trihinelozu ga je prepoznala kao koristan za medunarodnu upotrebu.
Epidemiolo$ki podaci iz poslednjih decenija ukazuju da je broj obolelih
ljudi kao i broj zaraZenih Zivotinja zna¢ajno smanjen. Svinjsko meso je
godinama najcesc¢i izvor infekcije ljudi u Srbiji. Slucajevi se javljaju u
porodi¢nim epidemijama i rizik je povezan sa konzumacijom svinjskog
mesa u kome se nalaze larve Trichinella, a uzgajaju se bez primene
higijenskih pravila i Zivotinje nisu veterinarski testirane (epidemija u
Obrenovcu i Parizu, Francuska). U vecini slucajeva T. spiralis je bila
etioloski agens infekcije, ali smo u 2016. godini imali veliku epidemiju
izazvanu konzumacijom mesa divljih svinja koje je sadrzalo larve T
britovi (Cajetina, 123 osobe). Vazno je: 1. Lovce i potrosace mesa svinja
i mesa divljaci u Srbiji edukovati o riziku u vezi sa konzumiranjem
neproverenog mesa. 2. Kontrola sistema kvaliteta kod veterinarskih
subjekata koji rade testiranje na prisustvo larvi trihinele u uzorcima
mesa, kao i redovno ucesc¢e u PT

Klju¢ne reci: infekcija trihinelom, trihineloza, Srbija,
Zahvalnica: MPNTR ugovor broj 451-03-68 / 2022-14 / 200019
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TRICHINELLA INFECTION IN SERBIA
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Milakara*, Ivana Miti¢®, Budimir Plavs$i¢®, Dragana Plav$a’, Tamara
Boskovic?, Dragan Vasilev®, Nedjeljko Karabasil'®, Ljiljana Sablji¢",
Natasa Ili¢'?, Milena Zivojinovi¢®, Ljiljana Sofroni¢ Milosavljevi¢!4

'Dr sci vet med Sasa Vasilev, Research Associate, University of Belgrade, Institute for the Application of
Nuclear Energy - INEP, Belgrade, Serbia. *svasilev@inep.co.rs
Dr Milorad Mirilovic, Professor, University of Belgrade,
Faculty of Veterinary Medicine, Belgrade, Serbia
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Directorate, Belgrade, Serbia
°Dr Ivana Miti¢, Research Associate, University of Belgrade, Institute for the Application of Nuclear
Energy - INEP, Belgrade, Serbia
Dr Budimir Plavsic, World Organization for Animal Health (OIE),

’Dr Dragana Plavsa, Institute of Public Health of Serbia - Dr Milan Jovanovic Batut, Belgrade, Serbia;
8Dr Tamara Boskovic Ministry of Agriculture, Forestry and Water Management of Serbia, Veterinary
Directorate, Belgrade, Serbia
Dr Dragan Vasilev, Professor, University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
1Dr Nedjeljko Karabasil, Professor, University of Belgrade,

Faculty of Veterinary Medicine, Belgrade, Serbia
"Dr vet med Ljiljana Sablji¢, University of Belgrade, Institute for the Application of Nuclear Energy -
INEP, Belgrade, Serbia
12Dr Natasa Ili¢, Senior Research Associate, University of Belgrade, Institute for the Application of
Nuclear Energy - INEP, Belgrade, Serbia
Dr Milena Zivojinovi¢, Veterinary Specialistic Institute “Pozarevac”, Pozarevac, Serbia,

“Dr Ljiljana Sofroni¢ Milosavljevi¢, Scientific Adviser, University of Belgrade, Institute for the
Application of Nuclear Energy - INEP, Belgrade, Serbia
*Corresponding author: svasilev@inep.co.rs

Abstract

In Serbia Trichinellosis is one of the most important foodborne zoonotic
diseases. The first report of swine infection was in 1918 and first
human case was in 1923. From 1984 artificial digestion was adopted
for use in preventing human trichinellosis. Modern pork production
systems, implemented control measures, artificial digestion method
have eliminated farm pork as a source for trichinellosis. For the first
time in Serbia National Reference Laboratory for trichinellosis (NRLT)
organized in 2017 proficiency test (PT) for the detection of Trichinella
larvae in meat by Magnetic Stirrer Method (MSM). All participants
(veterinary institutes) successfully passed the testing. Members of
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NRLT team made (in 2019) new cELISA test for detection of Trichinella
infection in animals and humans and the ICT recognized the test as
useful for international use. Epidemiological data from the last decades
indicate that the number of human cases as well as the number of
infected animals has decreased significantly. Over the years, pork was
the most frequent source of human trichinellosis. Cases generally
occurred in family outbreaks and risk is linked to untested backyard
pork consumption. Meat and meat products offered to relatives and
friends may be source of infection with Trichinella when backyard pigs
are raised without any compliance with hygienic rules and animals are
not veterinary tested. In most numbers of outbreaks T. spiralis were
the etiological agent of infection but in 2016 we had a large outbreak
provoked by consumption of wild boar meat containing T britovi larvae.
It is important that: 1. Hunters and consumers of backyard pigs and
wild game meat should be educated about the risk associated with
consumption of untested meat. 2. Control of Trichinella QA system in
veterinary subjects (testing for Trichinella presence in meat samples)
and regularly participation in PTs are needed to achieve safe food for
consumers.

Key words: Trichinella infection, Trichinellosis, Serbia,

Acknowledgment: MPNTR contract number 451-03-68 / 2022-14 /
200019
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JECETOroguImU ITPUKA3 ITOJABE BPYLEJ/IO3E 'OBEJA
H OBAIIA Y PEITYB/IMIIH CPIICKOJ

Hosanuna Mutposuh', Teonop Mapxosuh', bopuma HBanuh’,
Benemup Kapupuh', Cnodonanka IManuh', 3opan Hepuh

'BerepuHapcku 3aBoj foo“Teonad”, bujemnHa, bocHa u XepuerosuHa,
‘AyTop 3a xopecnoneHuyjy: doo.teolab@yahoo.com

Kparak cagpixaj

Bbpyuenosa je jegHa on HajpacClpOCTpameHUJUX MPUPOAHO-KapPULIHUX
uH(dEeKIMja 300HO3HOT KapakTepa. 3HauyajHO yrpo)kaBa 3[paB/be JbyIU U
HAHOCH BEJIMKE €KOHOMCKE LITeTe CTOYapCKOj MPOU3BOIH.

Y3pouHuk cy dakrtepuje u3 pona Brucella. Hajsehy 300HOTCKM 3HA4aj
uMajy Bpcte B.melitensis, B. abortus v B. suisbiovar (bv.) 1 u 3.

bpyuenosa je mpumapHo dosiect foMahux KUBOTHHA, alU U JbYIOU Ca
aKyTHUM U XPOHUYHUM TOKOM.

[ToyeTkOM AeBeneCceTUX TrOAWHA MPOUUIOT BHjeKa JHUjarHOCTUKOBAHA je
Opyuenosa XHUBOTHHKA W Jbyou y Tagawwoj CP bocHn u XepueropBuHu
Ha JIokanuTeTy Mamwaue (¢papma Bojue ycranose). Hakon 2001 rogune
Opyuesiosa je CBe BHUILIE 3aCTyIUbeHA KAKO KOJ OBalld TAKO W KO JbY[IH.

Y Penybnuuu Cprickoj ce y ckiaagy ca MpONMCHMA BpIIM ,00aBes-
HO IIpHjaB/bUBalke U U3BJEIITaBamkE O [10jaBU 3apa3sHUX DosecTu” Ha
OCHOBY 4e€ra Ce BpPLIM BETEPHUHAPCKO-ENMU300THOJIOUIKA aHalIu3a Koja
noJpa3yMHjeBa IUIaHUPame Mjepa U aKTUBHOCTH Y HapeoHOM INEPHOTY.
Kao u3Bop nopaTtaka kopuurheH je MjeceuHH u3BjeliTaj MuHucTapcTBa
nossonpuspene PC - pecop BeTrepuHapcke ciayde 0 MojaBH 3apa3sHUX
domnectu (dunrten).

Toxom 2009. rogunHe nouena je MacOBHA BaKUWHAlLMja CBUX OBaLa U
KO3a KOje HUCy IDaBUHE U MJIaJUX XHUBOTHHA CTAPUjUX Of TPU Mjece-
ua, Pes-1 BakuMHOM KoOja ce armnukyje kowykrusanHo. Op 2010-2021
rogvHe Opyuesnosa je CTalHO MPUCYTHA KOX rosefa M oBaua. Hajsehm
Opoj cnydajeBa Dpyuenose oBaua 3adubexeH je 2015 roguHe U TO y
14 xapwuwra ca 398 odosmerne oBaue a Hajmawu 0poj 2013 rogune y 3
apuwTa ca 3 obomene oBue. [7egaHo 3a UCTH nepuon Hajsehu Opoj
odospenvx rosena o dpyenose 3adwmwexeHo je y 2016 ronuuu ca 48
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oDospenux rosefa y 32 )puuiTa, OGJHOCHO HajMaHu 0poj y 2013 ronuHu
ca 1 obomesnom u 1 KapULITEM.

Cysdujame 1 uCKopjemHBame OpylLenose oBala U K03a nogpasyMjesa U
IOCIeAHYKOHTPOIY KpeTawa KMBOTHHA U MOTIYHU HAL30p HAll HOMaj-
CKMM HAaYMHOM CTOYapema (Koje je nHaue 3adpameHo ,,caMo Ha manupy*).

Ha ocHOBy OBHX NofaTaka €BUAEHTHO je Aa je dpyuenos3a rosena H
OBalla ¥ Aa/bé MPUCYTHA U Jja Y HAPEIHOM MepUOAy HaIJIeXXHU MOpajy
Hajo30W/bHHUje MPUCTYIUTH OBOM NPOOIEMY, aHAIU3UPATH NOCALALIbE
HejocTaTke ¥ M3Hahu Hajbome pjeuiewe 3a Oymyhe mporpame, y3 oda-
BE3HO KOHCY/ITOBamwe CTpyKe!

KsbyuHe pHjeun: bpyuenosa, enu3ooTHosonka cuTyanuja, donectu
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TEN-YEAR REVIEW OF BRUCELLOSIS OF CATTLE AND SHEEP
IN THE REPUBLIC OF SRPSKA

Novalina Mitrovi¢!*, Teodor Markovi¢!, BoriSa Ivani¢" Velemir
Kadiri¢?!, Slobodanka Pani¢!, Zoran Deri¢

Veterinary Laboratory doo Teolab , Bijeljina , Bosnia and Herzegovina
*Correspondence author: doo.teolab@yahoo.com

Abstract

Brucellosis is one of the most common natural foci of zoonotic infections.
It significantly endangers human health and causes great economic
damage to livestock production.

The cause is bacteria from the genus Brucella. The species B. melitensis,
B. abortus and B. suisbiovar (bv.) 1 and 3 have the greatest zoonotic
significance.

Brucellosis is primarily a disease of domestic animals, but also people
with acute and chronic course.

At the beginning of the 1990s, brucellosis of animals and humans was
diagnosed in the then FR of Bosnia and Herzegovina at the Manjace
site (farm of the Military Institution). After 2001, brucellosis became
more prevalent in both sheep and humans.

n the Republika Srpska, in accordance with the regulations, “mandatory
reporting and reporting on the occurrence of infectious diseases” is
performed, on the basis of which a veterinary-epizootic analysis is
performed, which includes planning measures and activities in the
coming period. The monthly report of the Ministry of Agriculture of the
RS - Department of Veterinary Service on the occurrence of infectious
diseases (bulletin) was used as a source of data.

During 2009, mass vaccination of all sheep and goats that are not
pregnant and young animals older than three months began, with
the Rev-1 vaccine, which is applied conjunctivally. From 2010-2021,
brucellosis was constantly present in cattle and sheep. The highest
number of cases of sheep brucellosis was recorded in 2015 in 14 foci
with 398 infected sheep and the lowest number in 2013 in 3 foci with
3 infected sheep. Viewed for the same period, the highest number of
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infected cattle from bruellosis was recorded in 2016 with 48 infected
cattle in 32 foci, and the lowest number in 2013 with 1 infected and
1 foci Control and eradication of sheep and goat brucellosis implies
consistent control of the movement of animals and complete control over
the nomadic way of animal husbandry (which is otherwise prohibited
“only on paper”).

Based on these data, it is evident that brucellosis in cattle and sheep
is still present and that in the coming period the authorities must take
this problem most seriously, analyze past shortcomings and find the
best solution for future programs, with mandatory consultation with
the profession!

Key words: Brucellosis, epizootic situation, disease
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TPUXHWUHEJIO3A JUB/bUX CBHIBA Y PEITYBJ/IMIIHN CPIICKOJ
Y ITIEPHOOY 2001-2021.

Hapko ecnorosuh'*, bpanucnas lanuh?

'INapxo Jecnotosuh [IBM creun., JY Berepunapcku UHCTUTYT Penybnuke Cpricke
+Jp Baco Bytosan“ bamwanyka, Penydnuka Cprcka, buX
Mp Bpanucnas lanuh IBM Berepunapcka amdynanTta ,300-Bet” Ilane, Pemydmuka
Cpncka, buX
*KopecnonmentHu aytop, darko.despotovic@virs-vb.com

Kparak cagpixaj

TpuxuHeno3a je 300HO3a KOja Ceé TPEHOCH MECOM. Y3pOKyje je 8 BpcTa
u 4 reHotuna Hemarona u3 popna Trichinella, koje UMajy pasnuuuTy
reorpadCcky AUCTpUOYLIUjY U MOTY MapasUTUpATH KOJ cHcapa, NTULA U
rMH3aBala.

Y Penydnuuu Cpnckoj uupkynuiy Bpcre T. spiralis, T. britovi u T.
pseudospiralis. CAHQaHTPOIIHA W CHUJIBAaTUYHU LUKIYCH TPUXUHEO03€ Ce
npemnuhy. TpuxuHenosa je yrBpheHa kox foMahux CBUBA, Ol JUB/AYH
KoI nuB/bMX cBuUma ([C), mucuua, Mensjena U jasaBaua, a 3adWbexeHe
cy u OpojHe enupgemuje spynu. Y nepuony 2001. - 2021. npujasmene cy
1574 TpuxvHeno03He XUBOTUKE 0f uera 81% uuHe jomahe cBUme, IOK
JC uune 18,42%. Y nepuopy 2001. - 2010. yrBphen je 1151 cnyuaj
TpuxuHesnose gomahe ceumwe (92,8%) u 90 [1C (7,2%). Y nepuogy 2011.-
2021. youo JC ce nmoBehao Ha 60% 300r 3HauajHOr cMamewa Opoja
CJly4yajeBa TpUxXUHesno3e foMmahux ceuma (125) u nosehama ciryvajesa JC
(200). CMamemwe HHUKOeHIe KOoJ foMahUX CBHbA PE3yJITar je modosbllamma
OMOCUTYPHOCHUX yCjI0Ba Ha (papMama csuma. Beha nHuunenna xog JC
y3pOKOBaHa je moBehawem momynaluuje UCTUX U OPOjHUjUM OLCTPETIOM.
Yjenno, oBo cy pasnosu wrto Meco JC uma CBe 3HA4YajHUJy yJIory y
TPUXUHE03U JbYIH.

Y Penybdnuuu Cprickoj Hajpeha npesaneHuuja tpuxuHenose [IC je Ha
noapyyjy CapajeBcko-Pomanujcke pervje u CivBoBa pujeke [IpuHe U
bocue. Hajsehu 6poj mosutuBaux [IC y 3anwe TpU roguHe OHO je y
omurrHama JJoboj u bpatyHau. Ha omutunau [1ane tokom 2021. rogune
kop 238 npernemanux JIC je yrBphena unnunenua on 2,1%. Ytephene
cy ¥ uH(deKuuje HUCKor uHTe3uTeTa ca ceera 0,1 o 2 ymapse 1o rpamy
y30pka Kpype IOujadparme (amexBaTHOr y3opka). OBakBe HHekuuje
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HHUCKOT MHTE3UTEeTa MOTy Ce OTKPUTH CaMO ITPeTParom JI0BOJbHE KOJTHINHE
y30pKa.

Hako je y Penybnuuu Cprckoj 6poj perucTpoBaHUX TPUXHUHEIO3HUX
nomahux CBUHbA U3 TOIMHE y TOJWHY CBE MawH, CJydyajeBU TPUXHUHEI03e
IOVB/BUX CBUBA y CKOPO CBUM perujama Penydnuke Cprcke u dpojHe
MHGEeKIIWje HUCKOT UHTe3UTeTa HaBojle Ha OIpe3 U 3axTjeBajy JoCIeIHO
MOLITOBAaKkEe MPOMHKCA 3a CpeYaBame MojaBe TPUXUHEN03€e KOJ| JbYAHU.

KspyuHe peus: TpUXVHEN03a, AUB/ba CBUHA, EUIeMUOIorHja, Pemybnrka
Cpncka
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TRICHINELOSIS OF WILD BOARD IN THE REPUBLIC OF
SRPSKA IN THE PERIOD 200-2021

Darko Despotovi¢', Branislav Gali¢?

'Darko Despotovi¢ DVM spec PI Veterinary Institute of Republic of Srpska “Dr
Vaso Butozan” Banja Luka, Republika Srpska, BiH
“Mr Branislav Gali¢ DVM Veterinary clinic “Zoo-vet” Pale, Republika Srpska, BiH
*Corresponding author: darko.despotovic@virs-vb.com

Abstract

Trichinellosis is a meat-borne zoonosis. It is caused by 8 species and
4 genotypes of nematodes from the genus Trichinella, which have
different geographical distribution and can parasitize mammals, birds
and reptiles.

The species T. spiralis, T. britovi and T. pseudospiralis are circulating
in the Republic of Srpska. The synanthropic and sylvatic cycles of
trichinellosis are intertwined. Trichinellosis has been found in domestic
pigs, as well as in wild animals like wild boars (WB), foxes, bears and
badgers, and in connection with that, numerous human epidemics have
been reported. In the period 2001-2021, trichinellosis were reported in
1574 animals, of which 81% were domestic pigs, while WB accounted for
18.42%. In the period 2001-2010, 1151 cases of trichinosis of domestic
pigs (92.8%) were reported and 90 cases of WB (7.2%) were determined.
In the period 2011-2021. the share of WB increased to 60% due to a
significant decrease in the number of cases of trichinosis of domestic pigs
(125) and an increase in cases of WB (200). The reduction in incidence
of domestic pigs is the result of improved biosecurity conditions on pig
farms. The higher incidence in WB is caused by an increase in the WB
population and more culling. At the same time, these are the reasons
why WB meat has an increasingly important role in human trichinosis.

In the Republic of Srpska, the highest prevalence of trichinellosis
in WB is in the Sarajevo-Romania region and the Drina and Bosnia
river basins. The largest number of positive WB in the last three years
was in the municipalities of Doboj and Bratunac. In the municipality
of Pale, in 2021, an incidence of 2.1% was found in 238 inspected
WB. Low-intensity infections with only 0.1 to 2 larvae per gram of
diaphragm crust sample (adequate sample) were also determined. These
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low-intensity infections can only be detected by examining a sufficient
amount of sample.

Although the number of registered trichinosis domestic pigs in the
Republic of Srpska is decreasing from year to year, cases of wild boar
trichinosis in almost all regions of Republic of Srpska and numerous
low-intensity infections are cautious and require strict compliance with
regulations to prevent human trichinosis.

Key words: trichinosis, wild boar, epidemiology, Republic of Srpska
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[TpenaBame MO MO3UBY
CY3BHJAKE 3APA3HHUX BOJIECTH XXHUBOTHIHA

Muogpar Pajkosuh, Mumo Konapesuh, Munosan Crojanosuh

Mp Mnuogpar Pajkosuh, cneny.np.seT. BeTepuHapcku ClienujaluCTUYKY UHCTUTYT
Kpameso, Cpduja
Cnen gp BeT. Mumo Konapesuh BerepuHapckul crienidjamucTUUKA UHCTUTYT
Kpameso, Cpduja
IBM Munosan CrojaHoBrh, BereprHapcku crielidjamucTiaki MHCTUTYT KpameBo, Cpbuja
*KopecniofenTau ayTtop: rajkovic.mija@gmail.com

Kparak cappixaj

KoHTpona 3apa3Hux DONeCTH )KHUBOTHHA MPEACTaB/ba MPUOPUTET BeTe-
pUHapcke ciyxbe cBake 3eMJbe. 3Ha4aj OBE KOHTPOJIE je BULIECTYK U
MOJKe Ce carjieflaT Ca eMU300THOJIOLIKOT, eKOHOMCKOT, 30PaBTBEHOT
CTaHABMILTA U ca acrnekta MehyHapoaHe cBeTcke TpropuHe.O CBaKOM O]
OBHX C€ MOIY MUCATH U HAllMCaHe Cy YATaBe CTy[Huje, a Hall 3aaTakK je
Ila MOKYLIaMo [a JaMO MaJlu MPUJIOT OBOM MpodieMy y 1o Hama BPJio
OMTHOM CErMEHTHY KOHTPOJIE 3apa3HUX DOJeCTH- Cy30ujamy.

3aKOH O BETEPUHAPCTBY y MOCEDHOM IOIJIaB/by 3alITUTA 30PaBJba KUBO-
THHA U JbYyOU OJf DOJIECTH KOje ceé MOTy MPEHETH Ca KUBOTUA HaA JbyLe
perynuuie Mepe M MOCTyIKe cy30ujama 3apa3HHUX OMIecTH Kaja ce OHe
MojaBe Kao U CBE€ MEpe 3a CIpedyaBame MojaBe DOJIECTH.

Kapma ce Ha ocHOBYy KiMHHUKe CiMKe, €eMU300THOJOLIKE CUTyalHUje U
pesyiTara UCIUTHBama, a lpemMa ogpendamMa 3akoHa O BETEPHUHAPCTBY
NOTBPJIY IPUCYCTBO 3apa3He dosecth MunucrapcTso (Yrnpasa) Pememem
Hajla)Xe MEPE Koje Cy HEONXOJHE 3a CIpedaBame IIHpewma, Cysdujame 1
HCKOpEmUBAKBE DOJIECTH U TO:

1) wu3[OBajame 30PaBUX Of 3apa’KEHUX KUBOTHHA,
) 3aTBapame 0DOJIEINX KUBOTHHA WIM 3aTBapame odjexkaTa
) OrpaHMYaBame WIMN 3adpaHy KpeTamwa KUBOTHHA,;
4) 3adpaHy KI1ama;
) 3a0paHy NpoMeTa KHMBOTHHA, MPOM3BOJA KUBOTHUEHCKOT MOPEKIA,
XpaHe KMBOTHUICKOT MOPEKIa;
6) Kiname WIM ydujame, Ha CTpPy4YyaH U XyMaH HauyWH, 3apa’KEHUX XKU-
BOTHHA WIH XUBOTHHA 33 KOje Cy CyMma J1a Cy 3apakeHe;
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17)

O[ly3UMame U HEUIKOAJbUBO OJJlarame JeUIeBa KUBOTHbA
nocedHe BeTepUHAPCKO-CAHUTAPHE KOHTPOJIE Y 3aPaXKEHOM U yIPO-
KEHOM TOJpYyYjy;

3a0paHy OpraHu3oBama CajMoBa, U3J10’KOU U IPYTOT OKYI/bamka XKH-
BOTHHA, CTOYHUX MUjala;

3a0paHy WIM OrpaHHMYaBame MPUPOSHOT MPUIYCTa )XUBOTHUHA,
BaKUMHALWjy, IUjaTHOCTUUKO UCIIUTUBAKE U JIEYEHE KUBOTHUHA,;
OrpaHHYaBama KpeTamwa JHla Koja Cy Ouna y KOHTaKTy Ca 3apaxe-
HUM )KUBOTHHAMA,;

3aTBapame U 3allpeyaBame Ipuiasa 3apaXeHOM IOAPYYjy U IO-
CTaB/bamkbe Tad/IM Ca YIO30PEHEM O IIPUCYCTBY 3apasHe DOJIeCTH,;
nesuH@eKuujy, ne3suHCceKuujy, AepaTu3alrjy odjekara y Kojuma ce
IpKE 3apaKEHE KUBOTHUHE,;

nesvuH@EKLU)y JbYyOU U BO3UJIa KOjU Cy DUIM y KOHTAKTY Ca 3apake-
HUM JKUBOTHHaMa

CTPOTrO IpPXKame Y 3aTBOPEHOM MPOCTOPY Maca U Mayaka YHjH je
BJIaCHUK ITO3HAT U yOWjame Ha XyMaH HayWH Maca U Madaka JIyTa-
NULa;

aHTa)KOBake OpraHa HaAJEKHOT 32 YHYTpalLlkhe MOCIOBE U MOCI0BE
ondpase,

18) odaBeliTaBame HAIEKHUX 3[IPABCTBEHUX YCTAHOBA O 3apa3HUM 0O-

JIECTUMA XHUBOTHA I(Oje C€ Ca XXHUBOTHKA MOI'y MMPEHETHU HaA JbYIE.

Ha ocHoBy Pemiemwa BeTepUHApCKOr MHCIEKTOPA MPENy3UMajy ce Mepe
Koje cy npensubheHe 3akoHom. Kaja ce pagu 0 HAPOYUTO OMACHUM 3a-
pa3sHuM DoslecTUMa KOje MOTy HaHETH BEJIMKe LITeTe WIK Ja MOIpUMe
KapaKTep enu3ooTHje cysdujame cpoBonu LleHTap 3a KOHTPOIy U Ipe-
BEHIIHjy HAPOYMTO OMACHUX 3apa3HUX DOJIeCTH.

Y pany hemo mprKasaT Hallla BULIETOAXIIbA UCKYCTBA ca 00umbeM GoTo
¥ BUIE0 CHUMaKa.

KibyuHe peuH: KOHTpOJIa U Cy30Hjame 3apa3HUX DOJIECTH, Mepe,
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Lecture by invitation

ERADICATION OF ANIMAL INFECTIOUS DISEASES

Miodrag Rajkovic, Miso Kolarevic, Milovan Stojanovic

Miodrag Rajkovi¢, M.Sc., spec.dr.vet. Veterinary Specialist Institute Kraljevo, Serbia
Spec dr vet. Miso Kolarevic Veterinary Specialist Institute Kraljevo, Serbia
DVM Milovan Stojanovi¢, Veterinary Specialist Institute Kraljevo, Serbia
*Corresponding author: rajkovic.mija@gmail.com

Abstract

Control of animal infectious diseases is a priority of each country’s
veterinary service. The importance of this control is manifold and can
be seen from the epizootiological, economic, health point of view and
from the aspect of international world trade. Whole articles can be
written about each of these aspects, and our task is to give a small
contribution to this very important segment of control of contagious
diseases-eradication.

The Law of Veterinary metters in a special chapter about protection of
animal and human health from diseases that can be transmitted from
animals to humans regulates measures and procedures with purpose
to control infectious diseases when they occur, as well as all measures
that prevent diseases to occur.

When the presence of an infectious disease is confirmed on the basis of
the clinical picture, epizootiological situation and laboratory results, and
according to the regulations of the Law, the Ministry (Administration)
is ordering measures necessary to prevent spreading, control and
eradication of contagious diseases by ordering the following measures:

1) Isolation of healthy from infected animals;

2) Confinement of diseased animals or closure of facilities;

3) Restriction or prohibition of animal movement;

4) Ban of slaughter;

5) Banon trade of animals, products of animal origin, food of animal origin;

6) Slaughter or killing of infected or animals suspected of being
infected in a professional and humane manner;
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7)
8)

9)

10)
11)
12)
13)
14)
15)
16)

17)

18)

Seizure and harmless disposal of animal carcasses;

Special veterinary and sanitary controls in the infected and
endangered area;

Prohibition of organizing fairs, exhibitions and other gatherings
of animals and livestock markets;

Prohibition or restriction of natural breeding of animals,
Vaccination, diagnostic testing and treatment of animals;
Movement restrictions of persons who have been in contact with
infected animals;

Closing and blocking access to the infected area and placing warning
signs of the presence of infectious diseases;

Disinfection, disinsection and deratization of facilities where
infected animals are kept;

Disinfection of people and vehicles that have been in contact with
infected animals;

Strict keeping indoors of dogs and cats whose owner is known and
killing in a humane way stray dogs and cats;

Engagement of the state body responsible for internal and defense
affairs;

Informing the competent health institutions about infectious animal
diseases that can be transmitted from animals to humans.

The measures provided in the Law of Veterinary metters are taken
based on the Decision of the Veterinary authority. When it comes to
particularly dangerous infectious diseases that can cause great damage
or take the form of an epizootic, the control is carried out by the Center
for Control and Prevention of Emerging Infectious Diseases.

In this paper, we will present our many years of experience with an
abundance of photographs and videos.

Key words: Control and eradication of infectious diseases, measures.
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[IpenaBame 10 MO3UBY

HCKYCTBA CA UHOEKIITMJAMA BHPYCOM PEITPOOYKTHBHOT
H PECITUPATOPHOI CHHIPOMA CBUIbA (PRRSV) Y
CJIOBEHHUJH

HBan Tomnmak', IMertap XoctHuk!, Jlanujena YepHe'

'BerepuHapcku daxynTer, YHUBep3urteT y Jbydipanu, MHCTUTYT 32 MUKPODHOIOTH]Y
Y TlapasuTosiordjy, JemuHuua 3a Bupycosnordjy, 1000 Jbybdmana, CnoBeHuja
*AyTop 3a KOoHTakT: Ivan.Toplak@vf.uni-lj.si

Kpatak cagpxaj

o ynacka y EBponcky yHujy (EY), cnioBeHauke ¢apmMe CBUMBba HHUCY
Ouse 3apakeHe BUPYCOM PENPOISYKTHUBHOT U PECIIUPATOPHOT CHHIPOMA
csuma (I[IPPCB). [Tocie 2004. ropuHe OTKpHUBEHA Cy NpBa MO3UTHBHA
CTazga, a oBa MH(eKUyja je mouesna fa ce 0p3o mupu mehy C10BeHaUKUM
(papmama cBuma. [IpBa cBeodyxBartHa cryauja je 2010. roguHe noTBpawia
npucycTBo aturena npotus [IPPCB EJIUCA y 44,8% u [IPPCB metonom
PT-TILIP y 45,2% ucnutanux dapmu. Y nepuony oxn 2009. no 2022.
ropude, ykynHo 530 ITPPCB nosutuBHUX y30opaka ca 243 MO3UTHUBHE
(hapme cBUHA je CEKBEHLIUOHUPAHO y fJenuMUYHOM OP® 7 xopupajyhem
PETrMOHY M T€HETCKU THUIIU30BaHO. [lerekToBanu Cy cinoBeHauky [IPPCB
COjeBM TPYNHUCAHU YIJIABHOM Yy reHotun M, anu u cojeBu reHotumna UH.
YoueH je Bucok resercku nusep3uter y OP® 7, xoju je Bapupao ogn 81,4
1o 100% HyK/I€OTUOHOT UAEHTUTeTa U3Mely OTKPHBEHUX TEPEHCKHX
cojesBa reHoruna M. Pesysnratyv MoeKkyIapHO-€NUIEMHUOJIOIIKUX CTyuja y
CrnoBeHHju NOTBPAWIN Cy MHEKUH]Y ca BUlle of 40 pa3IuUYUTHX COjeBa
[TPPCB. YoueHna BUCOKa reHETCKa XETEPOTeHOCT UUPKYIUIIYyhux cojesa
[TPPCB BepoBaTHO je pe3yiTaT KOHTHHYHPaHOT YBO3a XUBUX CBUIbA
Y3 HEKOJIMKO Pa3/IMYUTHX 3€Maba U jeJHa je Of IVIaBHUX IIpenpeKa 3a
e(duKacHy NpeBeHHjy ¥ KOHTPOITY D0IECTH KOpULTheheM KOMEePLIHjaTHUX
BaKlIMHA. YTULa] HOBUX OTKPUBEHUX IreHeTCKUX BapujaHTu IIPPCB y
CnoBeHHjH je mpoLeneH KOpUITheheM WEeCT PAa3IUUYUTHX KOMEpLUjaTHUX
PT-TILIP y peannom BpeMeHy U wiacuyuux PT-IILIP metonma. PenosHa
NIOHOBHA Ba/IMJalija CBaKOT JUjarHOCTUYKOT TecTa 3a OTKpuBame [IPPCB
3aCHOBAHOT Ha JIOKa/IHUM COjEeBHMMa j€ BaKHa U Tpeda je cMaTpaTH BUCOKUM
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npuoputeToM npe ynorpede PT-IILIP MmeTona kao AMjarHOCTUYKOT aiaTa
y nadopatopuju. YBe3eHe CBUIE Ce 0OMYHO YHOCEe y cTaja Takohe de3s
KapaHTHHA W JladopaTtopyjckux ucnutueawa Ha [IPPCB. Hamu nHana3sm
Cy TIOTBPIW/IX [1a CBUIAPH jolI yBeK He odpahajy IOBO/BHO MaXKkike Ha
OCHOBHE INPEBEHTHUBHE Mepe 3a crpedaBawme yHouewa [IPPCB y cBoja
cTaja.

KibyuyHe peuH: BUPYC PENpPOAYKTHBHOI U PECHHUPATOPHOI CHUHAPOMA
CBUHA, JETEKLHja, MOJIEKyIapHa enuaemuonoryja, Ciosenuja
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Lecture by invitation

EXPERIENCES WITH PORCINE REPRODUCTIVE
AND RESPIRATORY SYNDROME VIRUS (PRRSYV)
INFECTIONS IN SLOVENIA

Ivan Toplak!*, Peter Hostnik!, Danijela Cerne’

Weterinary Faculty, University of Ljubljana, Institute on microbiology and parasi-
tology, Virology Unit, 1000 Ljubljana, Slovenia
*Corresponding author: Ivan.Toplak@vf.uni-lj.si

Abstract

Until the accession to the European Union (EU), Slovenian pig farms
were free of infections with porcine reproductive and respiratory syn-
drome virus (PRRSV). After 2004, the first positive herds were detec-
ted, and this infection began to spread rapidly among Slovenian pig
farms. In 2010 the first comprehensive study confirmed the presence of
antibodies against PRRSV by ELISA in 44,8% and PRRSV by RT-PCR
method in 45,2% of the examined farms. In the period from 2009 to
2022, a total 530 PRRSV positive samples from 243 positive pig farms
were sequenced in partial ORF 7 coding region and genetically typed.
Slovenian PRRSV strains grouped mainly into genotype I, but also strains
of genotype 11 were detected. High genetic diversity was observed in ORF
7, varied from 81,4 to 100% nucleotide identity between detected field
strains of genotype 1. The results of molecular epidemiology studies in
Slovenia confirmed the infection with more than 40 different PRRSV
strains. The observed high genetic heterogeneity of circulating PRRSV
strains is likely to be the result of continuous importation of live pigs
from several different countries and is one of the principal obstacles
for effective prevention and control of disease by using commercial
vaccines. The influence of new detected genetic variants of PRRSV
in Slovenia was evaluated by using six different commercial real-time
RT-PCR and classical RT-PCR methods. Regular re-validation of each
diagnostic tests for the detection of PRRSV based also on local field
strains is important and should be considered as a high priority before
using RT-PCR methods as a diagnostic tool in the laboratory. Imported
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pigs are usually introduced into herds also without quarantines and
laboratory testing for PRRSV. Our findings confirmed that pig farmers
are still not paying enough attention to the basic preventive measures
to prevent the introduction of the PRRSV into their herds.

Key words: porcine reproductive and respiratory syndrome virus, de-
tection, molecular epidemiology, Slovenia
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[IpenaBame 10 MO3UBY

A®PHUYKA KYTA CBUIBA Y CPBHJHU H EBPOITU-YIIOPEOHH
ITPEIJIE]

Cawa Ocrojuh', bodan Bypuh', Tatjana JIadyc', Jenuua Y3enan',
Anexcanzapa Hukonuh', Jenena hyk, [Iparana XXvuBanosuh'

!MMHHCTApCTBO MOJBONIPUBPENE [IyMapCcTBa U BOJOIPUBpene, YIpasa 3a BETEpUHY,
beorpan
*AyTOp 3a KOpeCHOHAEHLHjY: sasa.ostojic@minpolj.gov.rs

Kparak cagpxaj

Y opnocy Ha 2020. ronuHy y K0joj cy ciydajeBu AKC Koz IUB/BUX CBUHA Y
Cpbuju eBUIEHTHUPAHU CaMO Y Y TP OKpyra npema PymyHuju u byrapckoj
(bopcxky, 3ajevapcku v [Tuporcku), y 2021. ronuay dostect ce npomupuia
Ha cycenHe 001acTy, ca 272 norsphena cinydajay 7 norohenux okpyra (I1u-
porckH, bopcku, Humascky, 3ajedapcku, bpannuescky, JyxHODaHaTCKU U
[Tuuwbcku). CnnuHo ToMe, oK ce 2020. ronuHe AKC kon nomahux cBuma
nojaswia camo y Iluporckom u bopckom oxpyry, y 2021. rogunu, donect
je mpucyTtHa y 9 okpyra (IIuporcku, bopcky, Humascku, [Tomopascky,
Pacuncky, 3ajedyapcku, bpannueBcku, [TogyHaBcku U Jy)KHODAHATCKH),
npu uyeMy cy 3adenexena 111 xapura y 42 Hacema ¥ 15 onmTvHa. Y
3ajeuapckom oxpyry, 2021. rogvHe MpBU MYT je 3apa’keHa jefHa BeauKa
KoMepuujanHa ¢dapma y XanoBy, onmTHHa 3ajevap, ca suie on 18.000
CBUBA, LITO je UMaJIo 3a nocienuuy ykynHo 20.322 ydujeHux csuma 300r
AKC y 2021. ropunu. Kao pesynrar CIIpOBEIEHUX Mepa U pesysiTara 3a-
BPIUIHUX AMjarHOCTUKYKUX UCIUTHBaWa, CIYKOEHO Cy YKHHYyTa pellema
0 Tporyaleny 3apaXeHuX U yrpokeHux nogpydja on AKC kon nomahux
cBuma y [IoMopaBckoM 1 PaCHHCKOM yITPaBHOM OKPYTY, YUME Cy XKapHILTa
Ha OBMM IIPOCTOpHMMaA CMaTpaHa peweHuM. [1o kpaja anpuna 2022. ronuxe,
uckasyjyhu pamy excnansujy, AKC je peructpoBaHa Ha 20 rasguHCTaBa,
y 18 HaceeHUX MmecTa, 12 omwTuHa U 6 okpyra (bopcku, 3ajeyapcky,
bpannueBcku, Humascku, [Tuporcku, [TomopaBcku). Kon IUB/BUX CBUHBA
AKC je po caga y 2022 roguny, 3adenexeHa y 16 onmuTvHa. Ha NOAPYYjy
uctux 5 okpyra (bopcku, 3ajeyapcku, bpanuuescku, Humascky, ITuporcku
v Jadmanuuku), ca notsphenum 86 cinyuajeBa AKC.
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Ynopegnum nopaunuma u3 nocnenwer EOCA ussemrraja (EIIU 6). mata
je axypupaHa aHajqu3a enu300THOJIOIIKE CUTyauuje y sempama EY ca
uH@exkuujom BUpycoM adpuuke kyre ceuma (ASFV) renoruna I1. [1o-
0anHo, AKC y EBpomnu Hacraska fia Ce IIMPH y IpaBLy jyra Y 3amnapa,
YIJIaBHOM Y TIOMYJIAaLijy JUBJ/BUX CBUHbA. Y OKBUPHO FOAUILBEM EPUOLY
on nojase AKC xop nuspux cBumwa y Hemaukoj 10. centemdpa 2020. ro-
nuHe, oko 1900 ciydajeBa je 3abesie’keHO yIiaBHOM y DJIM3UHU UCTOYHE
rpaHulLe 3emsbe. bpoj npujaBbeHUX Cly4ajeBa IUB/BUX CBUHA y Byrapckoj,
Mahapckoj, Jlutsanuju u Ilosckoj cMmameH je 3a 32, 22, 27 u 15 oacrto
y OIHOCY Ha NMPETXOJHU HW3BeWTajHu nepuon. Mehytum, y CinoBaukoj
je mpujaBbeHO ckopo 10 myTa BULIE C/ydajeBa y OGHOCY Ha MPETXOAHHU
nepuog, 33% Bume y PymyHuju, kao u 19% ciyvajeBa Buwe y Ecto-
HUju. Enusootrnonomky je 3HauajHa nojasa AKC Kop IWB/BHX CBUHA Y
NIOCTIE/IBE BpEME y ceBepo3anasHoM neiry Uranuje. IITo ce Tvue nomahux
CBUMA 3adesie’keHa je MOHOBHA MH(eknHja y ECTOHMjHU Ha KOMepLUHjaiHoj
(apmu, a re”epanHo, 0poj xkapuuta Behu je y y Crnosaukoj, ITomckoj,
nok je y Pymynuju je nosehan 3a 57%. Crabunusanuja no nuramsy AKC
Koz nomahux ceuwa y 2021.ropuHu npumetHa y JIutBanuju, JleToHuju
u byrapckoj ca mamum dpojem xapuiuta, ykpydyjyhu Mahapcky roe
oBa dosecT koJ Jomahux CBUMA jOII YBEK HHje 3BAHUYHO MOTBpheEHa.

KibyuHe peun: Abpuuka Kyra CBUmba, JoMahe U IUB/bE CBUbE, IINPEHE
dosnectH.
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Lecture by invitation

AFRICAN SWINE FEVER IN SERBIA AND EUROPE-
COMPARATIVE REVIEW

Sasa Ostoji¢'*, Boban Djuri¢!, Tatjana Labus’, Jelica Uzelac!,
Aleksandra Nikoli¢', Jelena Cuk' Dragana Zivanovic'

!Ministry of Agriculture, Forestry and Water Management, Veterinary Directorate,
Belgrade
*Corresponding author: sasa.ostojic@minpolj.gov.rs

Abstract

Comparing 2020 when ASF cases in wild boar occurred in two districts
in Serbia bordering Romania (Borski and Pirotski), in 2021, the disease
has further spread to the neighboring territories, resulting with 272 cases
in 7 affected districts (Pirotski, Borski, Nisavski, Zajecarski, Branicevski,
Juznobanatski and Pc¢injski). While in 2020, ASF occurred only in the
Pirotski and Borski districts, in 2021 the disease has spread further
to domestic pigs in 9 districts (Pirotski, Borski, NiSavski, Pomoravski,
Rasinski, Zajecarski, Branicevski, Podunavski and Juznobanatski) in
111 outbreaks, 42 settlements in 15. municipalities. In 2021, for the
first time one big commercial pig farm was infected in Halovo, in the
Zajecarski district, with more than 18 000 pigs, which resulted in total
20,322 pigs culled due to ASF in 2021. Based on the implemented
measures and the results of the final diagnostic tests in addition, the
ordinances on declaration of ASF epidemics in the Pomoravski and
Rasinski administrative districts were officially revoked, for which the
outbreaks were considered to be resolved in this areas. As of the end
of April 2022, ASF in DP was registered in 2022 on 20 holdings, in
18 settlements in 12 municipalities and 6 districts (Borski, Zajecarski,
Branicevski Nisavski Pirotski and Pomoravski). In wild boars, ASF was
recorded so far in 16 municipalities. in the areas of the same 5 districts
(Bor, Zajecarski, Branicevski, NiSavski, Pirotski and Jablanicki), with
86 cases confirmed.

According data to the last EFSA report (EPI 6) provided an updated
analysis of the epidemiological situation of ASF in EU affected countries
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by African Swine Fever virus (ASFV) Genotype II, globally, the ASF
continued to spread in south and westward direction, primary in wild
boar population. Since the ASF introduction in Germany on the 10th
of September 2020, app 1900 cases were observed in wild boars during
the one-year period, mostly near the eastern border of the country. In
addition, there is continuous increasing of WB cases in the northwestern
part of Italy, lately.

The number of cases reported in wild boars in Bulgaria, Hungary,
Lithuania, and Poland decreased with 32, 22, 27 and 15 % concerning
the previous reporting period. However, in Slovakia, almost 10 times as
many cases were reported in wild boars compared to the previous period,
33% more in Romania, and an increase of 19% of cases reported in wild
boar was observed in Estonia. In addition, there is epidemiologically
significant appearing of WB cases in the northwestern part of Italy,
lately. In Estonia infection appeared after four years without outbreaks
in domestic pigs in a commercial farm. Regarding domestic pigs in
general, whereas the number of ASF outbreaks increased in Slovakia,
Poland, up to 57% in Romania, there is noticeable stabilization in terms
of ASF in DP in 2021 in Lithuania and Latvia, with less epidemics in
Bulgaria and still no outbreaks officially reported in Hungary.

Key words: African Svine Fever, domestic pigs (DP), wild boars (WB),
spreading the disease.
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APPHUYKA KYTA CBUIBLA KO JOMARHX CBUIBA
Y IIOMOPABCKOM OKPYTY

Muposmsyd Taunh'!, Urop Hophesuh', 3opan Pamwuh!, dyman
Cumonosuh', Jenena Ilerkosuh', Katapuna Anhenxosuh'

! BeTepuHapCKy CMeLUjaTuCTUIKKA UHCTUTYT ,JaroguHa“, JaroguHa

*KopecnoneHTHH ayTop: vsij.katarina@gmail.com

Kpartak cagpxaj

Adpuuka kyra csuwa (AKC) je 3apasHa donect nomahux u OUBBUX
CBHHA, KOjy Y3POKYyje BUpPYyC U3 nopoaule Asfaviridae v pona Asfivirus.
BosecT Ko/1 eBPOTICKHUX NOMahWX U IUB/BHX CBHIbA OOMYHO MMa aKyTHH
TOK ca cmpTHOIthy 1o 100%.

[TpBu cnyuaj adpuuke kyre gomahux csumwa y [IoMOpaBCKOM OKpyry
ytBphen je 02.03.2021. ronune. YkynHo cy norsphena 7 »kapurta y
4 HaceseHa MmecTa onwTtuHe [lapahun. Tokom enusootuje, 113 cBuma
ca 7 3apa’k€HUX ra3IUHCTaBa j€ YOHUjEHO U HEIIKOIJbUBO YKJIOHEHO.
Mopranurer je usHocuo 8,87%, a neranurter dauszy 100%. Huje
CIIPOBONEHO MPEBEHTHUBHO yOUjame JoMahux CBUIA KOje Cy Ap)KaHe Ha
ra3fMHCTBUMA Ca HUICKUM HUBOOM NMPUMEHEHUX DUOCUTYPHOCHUX Mepa.

Y npouecy yBohewa PCR meTone 3a yTBphuBawme nmpucycrBa reHoma
Bupyca AKC ucrospemeno ca cinaweM ysopaka y HUBC beorpag, y
BCH ,JaroguHa“ cy BplIeHA UCIIUTHUBAama CBUX y3eTHUX y3opaka. CBH
no0ujeHu pe3ynTaTu OWIH Cy UCTOBEeTHM ca pesyatatuma HUBC beorpan.
ExcrpaxoBana JHK u fmame ce KOpUCTH Kao MO3UTHUBHA KOHTpOJIA y
nadoparopuju BCH ,JaronunHa“.

[1naH Hajg30pa U OUjarHOCTUYKUX UcnUTHUBama Ha AKC kom momahux
CBUBA paAu ofjaBe dosiectu crpoBoheH je om 21.06. go 19.07.2021.
roguHe. Ha 1iesioM peCTpUKTUBHOM NOJPYYju YKYTIHO je U3BPLIEH HAZ30P
1099 rasguHCTaBa, KIMHUYKYU je MpErnesaHo U esuaeHTupaHo 14 739
cBUBA a Ko 992 ceume je u3BplueH nperien KpBu. CpoBeneHUM
HaJ30pOM HHje yTBpHEeHO MPHUCYCTBO BUpPYyCa y LUPKyIalHju UCITUTAHE
nomnyJ/anuje ¥ HakoH 3 Mecela oJf MOoCJIeAker CaHupaHor xkapuura, AKC
je onjasbeHa y [ToMopaBCKOM OKpYry. Y TOKY OfjaBe €BUIEHTHUDPAHO je
3a 10% Mame CBHBA Y OFHOCY Ha MOMMUC HAKOH I0jaBe 3apase.
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Y 2022. rogunm (3axspyuHo ca 10.05.) peructpoBaHa cy 4 HOBA KapHIITA
AKC xon nmomahux cBumwa y onumrthHama JecnotoBau v hynpwuja. 3a
pasnuky op kapuwmra u3 2021. rogpuHe HacTajga KOHTAKTOM ODOJENnX
nomahux cBUBa ca OPYTrUX TepeHa, HOBA )KapHIITa HACTajy Ha
ra3fMHCTBUMAa KOja y3rajajy CBHIE Ha IIOJIyOTBOPEHOM IIPOCTOpPY Ca
BPJIO CJ1aDUM DMOCUTYPHOCHUM MEPaMa, a y OKPYKerwby BUCOKOPU3UYHUX
Y 3apa)KEHUX JIOBUILTA a()pPUYKOM KyIOM JIUB/BUX CBUHA.

Kspyune peun: Adppuuka Kyra CBUBA, IUIaH HA/30pa, KapUILTe
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AFRICAN SWINE FEVER IN DOMESTIC PIGS IN POMORAVLIJE
DISTRICT

Miroljub Dacic¢', Igor Dordevi¢!, Zoran Ra$i¢', Dusan Simonovic’,
Jelena Petkovic¢!, Katarina Andelkovic¢'*

! Institute of Veterinary Medicine ,Jagodina“
*Corresponding author: vsij.katarina@gmail.com

Abstract

African swine fever is contagious disease of domestic and wild swine
caused by virus, family Asfaviridae, genus Asfavirus. The disease in
European swine dominantly has acute course with lethality rate of
nearly 100%.

The first case of ASF in domestic pigs in Pomoravlje district was con-
firmed in the beginning of March 2021. Total number of focal pints
was 7 households in 4 villages in Para¢in municipality. 113 swine
from 7 households were killed and harmlessly disposed in course of
the outbreak. Mortality rate reached 8.87% and lethality rate almost
100%. There were no preventive killing of domestic swine held on the
households with low biosecurity measurements.

During spring 2021. PCR method for detection of viral genome of ASF
was implemented in the laboratory of Institute of Veterinary medicine
“Jagodina”. All samples taken from contagious and contact households
were tested in this laboratory and sent to the reference laboratory
(Scientific veterinary institute in Belgrade). All the results from both
laboratories were in concordance. Extracted ASF virus DNA from this
outbreak is still used as internal positive control in laboratory of In-
stitute of Veterinary medicine.

In order to check out this outbreak, surveillance plan and plan for diag-
nostic investigation in domestic swine were conducted from 21.6.2021.
to 19.7.2021. There were 1099 households with 14739 swine recorded
during surveillance and 992 swine were tested (blood swabs). There
was no evidence of viral circulation in pig population. Three months
after last positive case, African swine fever was checked out. Number
of listed pigs during checkout process was 10% lower comparing to
number of pigs registered in the moment of disease occurrence.
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In 2022 there were registered 4 new AKS outbreaks in domestic pigs in
the municipalities of Despotovac and Cuprija. Unlike the hotspots from
2021 caused by contact of infected domestic pigs from other terrains,
new hotspots are emerging on farms that raise pigs in a semi-open
space with very weak biosecurity measures, and in the environment
of high-risk and infected hunting grounds with African swine fever.

Key words: African swine fever, surveillance plan, focal point
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KIIOCTPUOUJATHE HHOEKIINJE OBAIIA: ITPHUKA3 CIIYHAJA

Mapxko Huxonuh', Upuna Yorypuh', Huxona Ilejosuh’, Panko
Casuh?, [lejan Jlaymesuh', Pagomr Mukosuh', bojan Auwuh’, 3opuna
[TaBuhesuh'!, Munan Hunkosuh?

'Cnenrjanuctuuka BeTepuHapcka sadopatopuja, [Toaropuua, LpHa T'opa
’BerepuHapcka amdynanrta Casuh, ITsesma, Ipaa Topa
SHay4HH MHCTHTYT 3a BeTepuHapcTtBo Cpduje, beorpan, Cpduja
*KopecnopentHu ayrop: Mapko Hukonuh; e-maun: marco.nikolic. mne@gmail.com

Kparak cagpixaj

Knoctpupuje (Clostridium) cy canpoduTtcke dakTepuje koje Cy LIMPOKO
pacnpoCTpameHe y TPUPOIH U yOOWYAjEHO Ce Halla3e y 3eMJBHIITY U
BOJIM, a HEKe 0 HhUX Haslaze Ce Y UHTECTUHATTHOM TPAKTYy XUBOTHHA U
mynu. MehyTtum, nojasom onpehenux HecrnennuduyHux (axTopa Koju
HapyllaBajy DaKTepHjCKy paBHOTEXKY LpHjeBa MOIy OUTH y3pOYHHUK 03-
OWBHHUX 3IpaBCTBEHUX MPOOIEMa )KUBOTUHA. Kao Haj3HauajHUje 00/bene
OUTeCTUBHOT TPaKTa U3/lBaja ce eHTEPOTOKCeMUja. TOKOM IpyTe MOIOBU-
He MaprTa U nouertka anpuiaa 2022. ronvHe [iBa JI€lla jarkbafu CTapoCTH
O0KO TpHW Mjecela ca JBa JiokanuTteTta (Bpyssa u [1oTkoBau), TeputopHja
onwrtuHe [IbeBmpa, moctaBpeHa cy CneuujaJucTUYKOj BETEPUHAPCKO)]
nadopaTopujy, y UWby yrBphuBama y3poka yrunyha.

ENW30THONIOMIKUM UCTpaXXHMBameM YTBpheHO je fa ce Ha NMPBOM ras-
OUHCTBY, JIOKanuteT Bpysea, Hanmasuno 105 jenuHku, on kojux je 18%
NIOKa3uBajI0 KIMHUUKY CIUKY, a 11,4% yrunysno. Ha [pyrom ra3guHCTBY,
nokanuret IToTkoBay, Hanasuio ce 113 jenuku, 13,2% obomenx, a 7,9%
yruHynux. HemocpenHo mpuje nojase D0neCcTH OOLUIO je IO MPOMjeHe
cactaBa 0dpoKa KMBOTHHA KOje Cy W MOpel] eKCTEMHHUX BPEMEHCKHX
yCJIOBA W TeMMEepaTypHUX OCUUIAlHja W3las3uie U3 odjekata U TOM
NPWINKOM KOH3YMHpaJe NMPOMp3Jie OCTaTKe TpaBHATOr MOKpuBaya. Ha
ra3MHCTBUMa HHjeCy CIpOBOheHe UMYHONPO(DUIAKTUYKE Mjepe.

Knunnuka cinvka dua je mepakyTHOT TOKa Ca HaIJIUM YTUHYhHUMa jeJUHKH
y Haj00/b0j KOHOULIM]jH, KA0 U aKyTHOT TOKA Ca JUjapejoMm, TOTUAUIICHjOM,
KOJIMYHUM D0sI0BUMA M yruHyhem.

[TaTomopdonoukum nperaenom yTBpheHo je MPUCYyCTBO XE€MOIEpPUTO-
HEyMa, KOHTeCTHja KPBHUX CyIOBa Me3eHTepHjymMa, afiXe3UBHOT MepH-
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TOHUTHCA, XEMOPAruYHOT EHTEPUTHUCA, KA0 U BeOMa KapaKTePUCTUUHUX
MpPOMjE€Ha Ha CUPHUILTY YHjH je 3uf 010 u3pasuto gu3dys3HOo efemMaro3aH.
CyOMyKO03HO OuIM Cy MPUCYTHU CUTHHU O BeOMa KPYNHHU Mjexypuhu
raca IITO yka3yje Ha UHTpamypaiaHu empuszem. Ha dyHaycHOM nujeny
Ouna je mpucytHa nepdoparuBHa GoxkanHa Hekposa. [lnyha cy duna
efeMaTo3Ha M xunepemuyHa. HakoH ysumama y3opaka U CIIPOBEZIEHE
nadoparopujcke nujarHocTuke u3osoBaH je Clostriduim perfringens.
[TprMjeHOM afieKBaTHE MOJMBAJIEHTHE BAKLIMHE POTUB KIOCTPULHUjATHUX
uH(dekuyja yruayha cy npecraia.

CnipoBofjeme Npenpy4yeHnx UMyHONIPO(UIaKTUYKUX Mjepa, Kao U afiek-
BaTaH HauMHa UCXpaHE XHUBOTHUHA K/BYUH j€ y NPEBEHLUUJU 0D0OJbEHA
Ma3aBaHUX MAaTOTEHUMa OBE BPCTE.

Kspyune pujeun: Kioctpunuje, oBle, MHTpaMypaiHU eM@H3eM CUPHILTA,
BaKLIMHALMja
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CLOSTRIDIAL INFECTIONS IN SHEEP: A CASE REPORT

Marko Nikoli¢", Irina Coguri¢!, Nikola Pejovi¢!, Ranko Savi¢z Dejan
LauSevi¢!, Rado$ Mikovi¢', Bojan Adzi¢', Zorica Pavicevic¢!, Milan
Ninkovi¢?

'Diagnostic Veterinary Laboratory, Podgorica, Montenegro
ZVeterinary practice Savi¢, Pljevlja, Montenegro
3Serbian Institute of Veterinary Sciences, Belgrade, Serbia
*Corresponding author: Marko Nikolic; e-mail: marco.nikolic. nne@gmail.com

Abstract

Clostridium is a saprophytic bacteria that is widespread in nature and
is commonly found in soil and water, and of this bacteria are found
in the intestinal tract of animals and humans. However, the emerence
of certain non-specific factors disturbing the bacterial balance of
the intestine can be the cause of serious animal health problems.
Enterotoxemia stands out as the most significant obstruction of the
digestive tract. During the second half of March and the beginning
of April 2022, two corpses of lambs about three months old from two
locations (Vrulja and Potkovac), the territory of the municipality of
Pljevlja, were delivered to the Diagnostic Veterinary Laboratory, in
order to determine the cause of death.

The epidemiological research established that there were 105 individuals
on the first farm, the locality of Vrulja, of which 18% showed clinical
picture and 11.4% died. On the other farm, the locality Potkovac, there
were 113 individuals, 13.2% illed and 7.9% dead. Just before the disease
onset, there was a change in the composition of the diet of animals.
Despite extreme weather conditions and temperature oscillations,
animals left the stablings and consumed the frozen remains of the grass
cover. Immunoprophylactic measures have not been implemented on
the farms.

The clinical picture had peracute course with sudden death of individuals
in the best fitness, as well as acute course with diarrhea, polydipsia,
colic pain and death.

Pathomorphological examination revealed the presence of
hemoperitoneum, congestion of mesenteric blood vessels, adhesive
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peritonitis, hemorrhagic enteritis, as well as very characteristic changes
in the abomasum whose wall was extremely diffusely edematous.
Submucosally, small to very large gas bubbles were present, indicating
intramural emphysema. Perforating focal necrosis was present on
the fundus. The lungs were edematous and hyperemic. Clostriduim
perfringens was isolated after sampling and laboratory diagnostics. With
the use of an adequate polyvalent vaccine against clostridial infections,
deaths ceased.

The implementation of recommended immunoprophylactic measures,
as well as adequate animal nutrition, is crucial in the prevention of
diseases caused by pathogens of this species.

Key words: Clostridia, sheep, intramural abomasal emphysema,
vaccination
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Predavanje po pozivu

ANALIZA TROSKOVA I DOBITI MODELA ZA KONTROLU
I ISKORENJIVANJE BOLESTI PLAVOG JEZIKA U REPUBLICI
SRBIJI

Spomenka Djuri¢", Branislav Vejnovi¢?, Drago Nedi¢?®, Radislava
Teodorovi¢?, Jelena Janji¢®, Aleksandra Nikoli¢?, Milorad Mirilovi¢’

'Dr Spomenka Duri¢, docent, Fakultet veterinarske medicine Univerzitet u
Beogradu, Beograd, Srbija.
2Dr Branislav Vejnovi¢, docent, Fakultet veterinarske medicine Univerzitet u
Beogradu, Beograd, Srbija.
’Dr Drago Nedi¢, redovni profesor, Fakultet veterinarske medicine Univerzitet u
Beogradu, Beograd, Srbija.
‘Dr Radislava Teodorovi¢, redovni profesor, Fakultet veterinarske medicine
Univerzitet u Beogradu, Beograd, Srbija.
Dr Jelena Janji¢, visi nauc¢ni saradnik, Fakultet veterinarske medicine Univerzitet
u Beogradu, Beograd, Srbija.
*Dr Aleksandra Nikoli¢, Institut za higijenu i tehnologiju mesa, INMES, Beograd, Srbija.
’Dr Milorad Mirilovi¢, redovni profesor, Fakultet veterinarske medicine Univerzitet
u Beogradu, Beograd, Srbija.

Kratak sadrzaj

Strategija borbe protiv BTV se bazira na depopulaciji obolelih Zivotinja
u zarazenim podrucjima, najc¢eS¢e u kombinaciji sa vakcinacijom i
uvodenjem visokih biosigurnosnih mera na farmama i u objektima u
kojima se drze Zivotinje. Primenom ovakvih mera moze se obezbediti
odsustvo bolesti vec¢ih razmera. Zbog znac¢ajnog uticaja klimatskih
faktora na pojavljivenje i Sirenje vektora bolesti, samog nacina drzanja
prijemcivih Zivotinja kao i zoohigijenskih i biosigurnosnih mera, ne
postoji univerzalni obrazac kontrole BTV.

Osnovni cilj je razvijanje i primena stohastickog modela, koji medusobno
povezuje klimatske faktore, populaciju vektora, prijemcive domacine
i mere intervencije, odnosno mere kontrole BPJ. Model simulira
dnevno prenoSenje bolesti vektorima kroz prijemc¢ivu populaciju, a
sam intenzitet prenoSenja, odnosno brojnost i vektorski kapacitet
uslovljeni su klimatskim faktorima, odnosno dnevnim promenama
prosecne temperature.
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Model je uprosceno preslikavanje (prikazivanje) stvarnog okruzenja,
procesa ili sistema. U osnovi, model ima za cilj da na osnovu iskustva,
prikupljenih podataka, mis$ljenja i naliza eksperata, predstavi stvarni
sistem, fenomen ili odredenu pojavu. Izbor modela svakako zavisi
od potreba, vremena u kome je potrebno doneti neku odluku, vrste
ispitivanja, potrebe za $to preciznijim rezultatima, raspolozivim podacima
i finansijskim sredstvima

Analizirani model odnosa dobiti i troSkova ima pozitivan ekonomski efekat
jer je ustanovljena pozitivna neto sadasnja vrednost (NSV=110.363.000,88
dinara), parametar CBR iznosi 1,03, dok je na osnovu interne stope
povracaja (ISPS=6,70) ustanovljeno da bi ovaj model programa za rano
otkrivanje, dijagnostiku, sprecavanje Sirenja, suzbijanje i iskorenjivanje
zarazne bolesti plavog jezika na teritoriji Republike Srbije ekonomski
bio opravdan sve dok kamatna stopa na godi$njem nivou ne bi prelazila
6,70%.

Klju¢ne reci: Analiza troskova i dobiti, model, BTV.
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COST-BENEFIT ANALYSIS OF THE MODEL FOR CONTROL
AND ERADICATION OF BLUETONGUE DISEASES
IN THE REPUBLIC OF SERBIA

Spomenka Djuri¢'*, Branislav Vejnovi¢?, Drago Nedi¢?, Radislava
Teodorovi¢?, Jelena Janji¢®, Aleksandra Nikoli¢®, Milorad Mirilovi¢’

'Dr. Spomenka Dburi¢, Assistant Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia.
Dr. Branislav Vejnovi¢, Assistant Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia.
3Dr. Drago Nedi¢, full professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia.
“Dr. Radislava Teodorovi¢, full professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia.
°Dr. Jelena Janji¢, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia.
®Dr. Aleksandra Nikoli¢, Institute of Hygiene and Meat Technology, INMES,
Belgrade, Serbia.
’Dr. Milorad Mirilovi¢, full professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia.

Abstract

The strategy to combat BTV is based on the depopulation of infected
animals in infected areas, most often in combination with vaccination
and the introduction of high biosecurity measures on farms and in
facilities where animals are kept. The application of such measures
can ensure the absence of large-scale diseases. Because of to the
significant influence of climatic factors on the emergence and spread
of disease vectors, the very way of keeping receptive animals as well
as zoohygienic and biosecurity measures, there is no universal pattern
of control of BTV.

The main goal is to develop and apply a stochastic model, which
interconnects climatic factors, vector populations, receptive hosts and
intervention measures, ie BPJ control measures. The model simulates
the daily transmission of disease by vectors through a susceptible
population, and the intensity of transmission, ie the number and vector
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capacity are conditioned by climatic factors, that is, daily changes in
average temperature.

A model is a simplified mapping (representation) of an actual
environment, process, or system. Basically, the model aims to present
an actual system, phenomenon or a certain phenomenon based on
experience, collected data, opinions and analyzes of experts. The
choice of model certainly depends on the needs, the time in which it
is necessary to make a decision, the type of testing, the need for the
most accurate results, available data and financial resources.

The analyzed model of the ratio of profit and costs has a positive
economic effect because a positive net present value was established
(NSV =110,363,000.88 dinars), the CBR parameter is 1.03, while based
on the internal rate of return (ISPS = 6.70) it was established that this
model program for early detection, diagnosis, prevention of spread,
control and eradication of infectious bluetongue in the territory of the
Republic of Serbia would be economically justified until the annual
interest rate would not exceed 6.70%.

Key words: Cost-benefit analysis, model, BTV.
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[TpenaBame MO MO3UBY

ITPBHU HAJIA3 TEHOMA BHUPYCA ABPV, CBPV KOJ BOMBUS
TERRESTRIS Y BOCHH H XEPLIETOBHHH (BYMBAPH,
MEJOHOCHE IT4EJIE, BUPYCH, BETEPHHAPCKA MEJHUITHHA,
PU3HUILH, ITPUJTUKE)

Buonera Cantpau'*, UBona Cybuh', Cnodoganka denuh', bubana
Jlonuh?, Tletap Huxonuh?

1JY BerepuHapcku HHCTUTYT Pemydmuke Cprcke ,Jp Baco byroszan" Bama JIyka
MHCTUTYT 3a reHeTHYKe pecypce, YHUBep3uTeT Y bamoj JIyuwy,
STMomompuBpenuu daxynrtet, Yausep3ureT y bawoj JIyuu
*KopecrniofieHTHH ayTop: violeta.santrac@virs-vb.com

Kparak cagpxaj

YTBphUBame NpUCyCcTBa MOTyhuX MaToreHa y 3ajeJHUYKUM MPOCTOpHUMa
y KOJUM KOXaduTupajy pas/lMuUTe BPCTE ONpallivBaya, a Cca LUBEM YyT-
BphuBama (akTopa pU3uKa KOju OU MOIJIN JOBECTH JO EKCTUHKLHUje WU
KOMIIeTHLIH]j€E, 0D1aCT je ofl MOCeDHOT MHTepeca He caMo 3a EHTOMOJIOTE,
Ouosore, KOH3EPBAaTOPE XKUBOTHE CPEIUHE HETO U 3a BeTepuHape. Obnact
IIpOMETA Tj. pacrojiarakba KOMEPUUjaJHUM 3alaTUMa WIK OPYLITBUMA
y3rajanux dymdapa KOju ce KOpPUCTe Kao CyNepUOPHU ONpallhuBavYH
HEKUX KYJITypa, MOCEOHO y MIaCTEHWYKOM HAauyWHy MPOU3BOAE, HOCH
ca CODOM pHU3HKe MHTPOINYKLHjE U KOXaDUTAallUOHE eMEPTeHLHje HEeKOT
MUKpoOHoIowkor pakTopa DU fa ce pagu 0 MpoTo300ama, IbUBULIAMA,
DakTepujama WM BUPYCHMa. Y paly CMO NPENCTaBIu pe3yiTaTe Moje-
KyJIapHO OMOJIOWIKUX BUPYCOJOWKUX UcnuThBawa PT-TILP, nobujenux
y npojexty “Ogpmue oupawusauxu cepeuc xXOpiuxyaiypHux oumaka y
Peuybnuuyu Cpiickoj: uHeeHlapu3ayuja epcitid, yupasmparwe U OUOTOUKU
¢daxiopu pusuxa”, ca ToceOHUM OCBPTOM Ha MPUCYCTBO ABa yTBpheHa ox
YKYTHO TET TpakeHux Bpcrta Bupyca (DWV, SBV, CBPV, ABPV, BQCV),
KOjU Cy AOKa3aHO 3HAuYajHU y MaTOJIOTHju muena, Apis mellifera a mo
IpBU NMyT Cy Ha TepUTOpHju buX nokasaHW KOA AUBJBET ONpalIMBaya,
Oymdapa Bpcte Bombus terrestris. Pesynratu ykasyjy Ha MoryhHocT
pasmjene nmaroreHa ABPV (Bupyc axytune tiapanuse uuend, pamMunnja
HOuuuctposupupgae) u CBPV (Bupyc xporuune tiapanuse duenda) AHTPA U
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VHTEPCIENUjCKH, EH300TCKH, Ka0 M NMOoTpedy a ce mpHuje UHTPOLyKUHje
yBe3eHHUX 3ajegHula Oymbapa Tpeda mo3HaBaTH U U0 BUPOChEPE KOjOM
OHHU Pacnojiaky Kako Ou Cé NPEeBEHTUBHUM YBO3HUM peryjianujama
CIpHUjedynsia KOHTaMUHalKja TEPUTOPHjE KOJy 3alocjenajy NpHUaolLLIe
3ajeJHULE U Ha Taj HAYMH CMabWIN PU3ULU NPUCYCTBA BUPYJIEHTHUjUX
cojeBa BUPYCa. y UHTEH3UBHUM Yy3rOjHUM LIEHTPHUMaA 3a MPOU3BOIHY
Oymbapa wTo HUje mpeno3HaT pusuk. [Ipuirka je 3a nosehamwe CBUjeCcTH
0 BETEPHHAPCKUM CITy’kDama, Kperpamwe U UMIUIEMEHTALUjy NIPONKca O
yBO3y Kako du ce usdjersia KOHTaMHMHaLKja TEPUTOPHje HOBOYBELEHUM
3ajegHUnaMa Dymdapa.

Kibyune pujeun: Bombus terrestris, Apis mellifera, supocdepa, CBPV,
ABPV, pusuly, IpUIHKe

Tabena y3 pan: Buonera Cantpau u cap. (27. CajetoBame [IBM PC
(buX) 2022.

Chronic bee
Bpojnocii Def"””?ed Sac.brood paralysis Aa;te‘bee' pa- Bla?lk queen
jequnku apu Bpcia wing virus virus Virus ralysis virus | cell virus
ananusu (DWV) (SBV) (CBPV) (ABPV) (BQCV)
BPIIIAHH 44.96, 17.40
30upHH (6) Apis mellifera + + + - +
nojenuHayHo | Bombus terrestris - - 1/1 - -
TYPJAK 45.01, 17.10
30upHH (6) Apis mellifera - + + - +
M0jeTMHAaYHO Bombus terrestris - - 3/3 1/3 -
IIPHHEJIOBO 44.86, 19.15
30UpHHM (6) Apis mellifera + - - - +
nojenviHayHo | Bombus terrestris - - 2/3 1/3 -
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FIRST FINDINGS OF ABPV, CBPV VIRUS GENOME IN BOMBUS
TERRESTRIS IN BOSNIA AND HERZEGOVINA (BUMBLEBEES,
HONEY BEES, VIRUSES, VETERINARY MEDICINE, RISKS,
OPPORTUNITIES)

Violeta Santrac!, Ivona Subic!, Slobodanka Delic!, Biljana Lolic?,
Petar Nikolic?

'Public Institution Veterinary Institute of the Republic of Srpska “Dr Vaso
Butozan” Banja Luka
“Institute of genetic resources, University of Banja Luka,
SFaculty of Agriculture, University of Banja Luka
*Corresponding author: violeta.santrac@virs-vb.com

Abstract

Knowing the pathogen presence in shared areas where different
pollinators cohabitate and determine risk factors that could lead
to extinction or competition, is particular of interest not only to
entomologists, biologists, and conservators but also to veterinarians.
Commercial trade and management of bumblebees, in this case, reared
bumblebee colonies used as superior pollinators of some crops, especially
in greenhouse production, carries risks for introduction and cohabitation
emerging microbiomes, whether protozoa, fungi, bacteria or viruses.

We present the results of viral nucleic acid amplification testing RT-
PCR, obtained from the project ,Sustainable Pollinating System of
Horticultural Plants in the Republic of Srpska: Surveillance, Management,
and Biological Risk Factors“, with pioneering reference to the incidence
of two identified out of five searched virus species (DWV, SBV, CBPV,
ABPV, BQCV), that are recognized to be important in the pathology of
honey bees, Apis mellifera.

For the first time in the territory of Bosnia and Herzegovina, ABPV
and CBPV have been proven in wild pollinators, bumblebees, Bombus
terrestris.

The results indicate the chance to exchange enzootic pathogens ABPV
(Acute Bee Paralysis Virus, family Dicistroviridae) and CBPV (Chronic
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Bee Paralysis Virus), intra- and interspecies, as well need to recognize
part of specific virosphere. More virulent virus strains in intensive
breeding centers for bumblebee production are not recognized risks. This
is also an opportunity to increase veterinary service awareness, create
and implement import regulations to avoid territory contamination by
newly introduced bumblebee communities.

Key words: Bombus terrestris, Apis mellifera, virosphere, CBPV, ABPYV,
risks, opportunities

Table with work: Violeta Santrac¢ et al. (27th Conference of DVM RS
(B&H) 2022.

Number of D_eformed Saqbrood CZZ:ZZI;;:C 2511:23};?: Black queen
individuals in Species wing virus virus virus virus cell virus
the analysis (DWV) (SBV) (CBPV) (ABPV) (BQCV)
VRSANI 44.96, 17.40
pooled (6) Apis mellifera + + + - +
individual Bombus terrestris - - 1/1 - -
TURJAK 45.01, 17.10
pooled (6) Apis mellifera - + + - +
individual Bombus terrestris - - 3/3 1/3 -
CRNJELOVO 44.86, 19.15
pooled (6) Apis mellifera + - - - +
individual Bombus terrestris - - 2/3 1/3 -
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ITPBA JETEKIIUJA AHTHTEJIA ITPOTHB BUPYCA XEIIATUTHUCA
E KO KOMEPIIUJAJIHUX JATA JIAKUX U TEHIKHUX XHBPUA
XHUBHHE Y CPBHUJHU

bpanucnas Kypemymwuh!, Mupjana Munanosuh?, Jenena Manetuh!,
boxunap Casuh', Becha Mununhesuh'!, Hemamwa Jesmumuposuh', bojan
Munosanosuh', Munour Byunhesuh?

!Ip cun. BeT. Men. bpanucnas Kypemymuh, Buuy HayyHu capagsuk, Hayunu
HWHCTUTYT 3a BeTepuHapcTtBo Cpduje, beorpazn, Cpduja
[Tp BeT. MupjaHa MunanoBuh, CTpyYyHH capasHuk, Mukpoc - Yauon 10O Beorpap,
Hoswu beorpazn, Cpduja
'Ip cuu. BeT. Mex. JeneHa Manetuh, HayyHu capagHuK, HayuyHy HHCTUTYT 3a
BetepuHapcTBo Cpduje, beorpan, Cpbuja
Ip cun. BeT. men. boxunap CaBuh, HayyHH caBeTHUK, HayuHH UHCTHTYT 3a
BeTepuHapcTBo Cpduje, beorpan, Cpbuja
!Ip cuu. BeT. Mexl. BecHa Munuhesuh, HaydyHU capagHUK, HayuyHU MHCTHTYT 3a
BeTepuHapcTBo Cpduje, beorpan, Cpbuja
1Ip cuu. BeT. Men. Hemamwa Je3gumuposuh, HayyHU capagHuk, HayuHu HHCTUTYT 3a
BeTepuHapcTBo Cpduje, beorpan, Cpduja
!Ip BeT. bojan MunoBaHoBuh, cTpyyHH capagHuK, HayuHu HHCTUTYT 3a
BeTeprHapcTBo Cpduje, beorpan, Cpduja
SIIp cuu. BeT. Men. Munowr Byunhesuh, noueHTt, ®akyaTeT BeTepuHapCKe MEIHIIHHE
Yuusep3uteta y beorpany, beorpan Cpduja
‘e-mail koHTaKT 0ocode: branislavkureljusic@yahoo.com

Kparak cagpxaj

Xenatutuc E Bupyc nrtuna (aXEB) je y3pOUHHMK HEKOIMKO PasIuYUTHX
HO30JIOIIKUX €HTUTEeTa KOJ )KUBHHE: XeMaTUTUC CIUIeHOMeraauja CUHI-
poma (,hepatitis-splenomegaly syndrome“), donectu Benuke jeTrpe u
cnesune (,big liver and spleen disease“) u pynType jeTpe ca xeMoparuu-
HUM cuHIpoMoM (“hepatic rupture hemorrhage syndrome”). [lo caga, y
Cpduju Hucy nocrojana UCTpakuBamwa 3aCTyIUBEHOCTH xenatutuca E y
KOMEpLUjaJIHUM jaTHMa JIaKUX U TeIIKUX XUOpHUia KUBUHE

Y oBom ucnutuBawy EJIMCA TecTtom tectupaHo je ykynHo 440 cepyma
KUBHHE NOPEKIOM ca 12 xoMepuujamHUX (PapMHU JTaKUX U TELIKUX XU-
Opuna y Cpbuju Ha npucyctBo aHTH-aXEB nmyHornodynuna Y (IgY). Y
jaTMMa HUCY 3adesie’KeHH eBUIEHTHU KJIMHUYKY 3HaUu DOJIeCTH.

Op ykynHO UCIMTaHUX y30paka, IgY cnenuduuHa anTuTena cy yrspheHa
y 10,91% (48/440) y3opaxa. CEposIOLIKOM aHAIU30M je YTBpHeH MO3UTH-
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BaH Hasa3 Ha aHTU-aXEB anturena xop 58,33% (7/12) ucnuraHux jara.
[IponieHaT CepONO3UTUBHOCTH CE y 3aBUCHOCTH Off jaTa KpeTao of 5% [0
70%. HajHwxH MpolieHaT cepornpeBaieHlyje je yTBpheH Ha manum dap-
MaMa KOKa HOCW/ba, JOK je HajBHULIM MPOLIeHAT CeponpeBaleHlHje yT-
BpheH Ha BEJTMKUM POOUTE/LCKUM (hapmama Temwkux xudpupa. Crapoct
VCIIUTUBAHUX NIO3UTUBHUX jaTa ce KpeTtana of 37 no 100 Henerma.

Oso je npsa 1adoparopujcka NOTBpAa NpUCycTBa aHTH-aXEB aHTHUTENA
yTBpheHa KoJ KoMepLHjaaHUX jaTa JaKUX U TeIIKUX XUdpuga KUBUHE

y Cpbuju. YTBphHBame aHTHUTENTa MPOTUB BUPYCa Xenatutuca E ntuua y
OBOM MCIIUTHBaWy HarlalllaBa 3Hayaj CIPOBOlema CepoJIOLIKOT Ha/i30pa
Ha OBY DOJIECT ITpe cBera 300r EKOHOMCKHX NOCJ/IEINLIA KOje MOT'y HacTa-
TH yCJIE[l CMambeHe TPOU3BOJIKE jaja ¥ noBehaHor MopTanuTeTa y UH(U-
UUpaHUM jaThMa kuBUHe. MehyTum, norpedHa Cy naba UCIUTUBAKbA
Koja he yTBpouTH [1a 1M OCTOj€ U KIMHUYKE UMIUIMKALIUje XeraTUTUCa
E y xomepuujanHuMm jaTuma xuBuHe y Cpouju.

Kspyune peun: xuBrHa, xenaTuTtuc E Bupyc, Cpbuja
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FIRST DETECTION OF ANTIBODIES AGAINST HEPATITIS E
VIRUS IN COMMERCIAL LAYER AND BROILER FLOCKS IN
SERBIA

Branislav Kureljusi¢', Mirjana Milanovi¢?, Jelena Maleti¢!, Bozidar
Savi¢!, Vesna Mili¢evi¢!, Nemanja Jezdimirovi¢!, Bojan Milovanovic?,
Milo$ Vucicevi¢?

'Dr. Branislav Kureljusi¢, senior research associate, Institute of Veterinary
Medicine of Serbia, Belgrade, Serbia
Dr. Mirjana Milovanovi¢, associate, Mikros - Union DOO Belgrade, New Belgrade,
Serbia
Dr. Jelena Maleti¢, research associate, Institute of Veterinary Medicine of Serbia,
Belgrade, Serbia
'Dr. Bozidar Savi¢, principal research fellow, Institute of Veterinary Medicine of
Serbia, Belgrade, Serbia
Dr. Vesna Milicevi¢, research associate, Institute of Veterinary Medicine of Serbia,
Belgrade, Serbia
'Dr. Nemanja Jezdimirovi¢, research associate, Institute of Veterinary Medicine of
Serbia, Belgrade, Serbia
'Dr. Bojan Milovanovi¢, associate, Institute of Veterinary Medicine of Serbia,
Belgrade, Serbia
3Dr. Milo§ Vucicevi¢, assistant professor, Faculty of Veterinary Medicine University
of Belgrade, Belgrade, Serbia
*contact person e-mail: branislavkureljusic@yahoo.com

Abstract

Avian hepatitis E virus (aHEV) is the cause of several different
pathological entities in poultry: hepatitis splenomegaly syndrome (HSS),
big liver and spleen disease (BLS) and hepatic rupture hemorrhage
syndrome (HRHS). To date, there have been no studies in Serbia on
the prevalence of hepatitis E in commercial flocks in commercial layer
and broiler flocks in Serbia.

In this study, a total of 440 poultry sera originating from 12 commercial
flocks in commercial layer and broiler flocks in Serbia were tested by
ELISA test for the presence of anti-aHEV immunoglobulin Y (IgY). No
obvious clinical signs of disease were observed in the examined flocks.

Of the total samples tested, IgY specific antibodies were detected in
10.91% (48/440) of the samples. Serological analysis revealed a positive
finding for anti-aHEV antibodies in 58.33% (7/12) of the examined
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flocks. The percentage of seropositivity, depending on the flock, ranged
from 5% to 70%. The lowest percentage of seroprevalence was found on
small laying hen farms, while the highest percentage of seroprevalence
was found on large broiler breeder farms. The age of the tested positive
flocks ranged from 37 to 100 weeks.

This is the first laboratory confirmation of the presence of anti-aHEV
antibodies found in commercial layer and broiler flocks in Serbia. The
determination of antibodies against the hepatitis E virus in birds in this
study emphasizes the importance of conducting serological surveillance
for this disease, primarily due to the economic consequences that may
result from reduced egg production and increased mortality in infected
poultry flocks. However, further research is needed to determine
whether there are clinical implications of hepatitis E in commercial
poultry flocks in Serbia.

Key words: poultry, hepatitis E virus, Serbia
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[IpenaBame 10 MO3UBY

3HAYAJ 3JIATHOT HIAKAJIA (CANIS AUREUS) U IPBEHE
JIMCHUIE (VULPES VULPES) KAO CEHTHUHEJI BPCTA
Y EITU300THOJIOTUJU BEKTOPHUMA TTPEHOCHBHX BOJIECTH
Y PEIIYBJIMIIK CPBUJH

Patko Cyxkapa', Oymko huposuh?, Japko Muxamuna' TopaHa
Beunosuh', Ana Bacuh!, CHe)xana TomaHoBuh'

"YuuBep3uret y beorpany, MHCTUTYT 3a MeIUIMHCKA UCTpaxkuBawa (UHCTUTYT
Ol HallMOHAJIHOT 3Hayaja), LleHTap U3y3eTHHUX BPEOHOCTH 3@ 300HO3€ IMPEHOIIEHE
XpaHOM U BeKTopuMa, ['pyma 3a MeguuuHCKy eHTomonoryjy, Ip Cydoruha 4,
nowrtaHcky npetuHay 102, 11129 beorpan, Cpduja
“Buonmowku (axynrer Yausep3ureta y beorpany, Crymentcku tpr 16, 11000
beorpan, Cpbuja
* e-mawn: ratko.sukara@imi.bg.ac.rs

Kpartak cagpxaj

HctpaxkuBamwa ynore makana (Canis aureus) u nucuue (Vulpes vulpes)
y €H300TCKHM LIUKITyCMMa BEKTOPUMA MPEeHOCHUBUX MaToreHa y EBpomnu,
nokasasna Cy /la OBe UB/be KaHUJe MpelcTaBbajy 3HauajHe JomahuHe
pe3epBoape 3a Behu Opoj y3pouyHuka kao 1WTO cy: Borrelia burgdorferi
sensu lato, Anaplasma phagocytophilum, Ehrlichia canis, Bartonella spp.,
Babesia canis, Hepatozoon canis, Leishmania spp. 36or Tora 1TO XHUBE
y HernocpenHoj OIM3UHU JbyIU U YeCTO Cy H3JI0KeHW Behem Opojy pas-
JIMYWATHUX BPCTa apTPONOJHUX BeKTOopa (Kpmemu, giaedoTomune, Oyse,
KOMapLUHu...), 3J1aTHU LIaKajad W L[PBEHE JIMCHLE MPeNCcTaBibajy MOrofHe
BPCTE 32 MOHUTOPUHT Beher dpoja BEKTOpUMa NMPEHOCUBUX DONECTH.

HcTpakrBama yaore JUB/BUX KaHWA Y €H300TCKUM LIMKIYCHMa BEKTO-
pyuMa npeHocuBux dosectu y Cpduju cy HoBHjer natyma. Kop 3maTHHUX
IaKasaa OfCTPe/beHUX Ha BUIIe JIoKanuTeTa upom Cpduje, mpumMeHOM
PCR-a y peaslHOM BpeMeHy, OTBpHEHO je mpUCyCTBO Leishmania spp.,
ca YKyIHOM TpeBajieHIIHjoM of1 6,9%. Hana3 yka3yje Ha LUPKyIalujy
Y3POUHHMKA J1ajIIMAHUO03€ Y CUWIBATUUHOM LIMKJIYCY Ha TEPUTOPUjH Hallle
3emsbe. Mako ayTOXTOHM CillydajeBH JajiimaHuo3e y Cpbuju mo maHac
HUCY ca curypHoithy notBpheHH, pesyaTaTd HCTpakuBawa yKasyjy
Ha peasHy OMAaCHOCT OJi M0jaBe ayTXOTOHUX Cy4YajeBa jiajliMaHHu03e
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y XyMaHOj MOMyJaluju U Nonynanuju nomahux kanupa. Takohe, kof
aHaJIM3WPaHUX LIakajaa MOJEKyJapHUM MeTOofama J0Ka3aHO je MPUCY-
ctBo JHK A. phagocytophilum (0,9%), 3Ha4uajHOT 300HO3HOT MAaTOreHa U
y3pOUHMKA aHAIUIa3MO3€ JbyAU U XKUBOTHUHA, T€ MPUCYCTBO Hajueurher
y3pouHHUKa Dade3nose maca, B. canis ca YKyIIHOM INPEBAJIEHLHUJOM Of
4,2%. MonekylapHUM MeToJaMa KOJ JIMCHIIA OJCTPE/beHUX Ha JIOKAIH-
teTuma y Cpduju Takohe je moTBpheHO MpUCYCTBO HEKOIHUKO BEKTOPUMA
npeHocuBHUX naToreHa: Neoehrlichia sp. (FU98) (4,7%), H. canis (61,2%),
Tpu BpcTe dopenuja: Borrelia burgdorferi sensu stricto (0,8%), Borrelia
lusitaniae (1,6%), Borrelia garinii (0,8%), u nBe BpcTe bade3uja: Babesia
vulpes (28,7%) n B. canis (0,8%). [IpukaszaHu pe3yiatatd Cy NOTBpAA
fa IaKaaud U JHUcUlle MOTYy OWUTH KopulnheHe kao CEHTHHEN BpCTe 3a
afeKkBaTaH Han30p D0ecTH Koje ce MpeHoce BEKTOPUMa Ha TEPUTOPHjU
Haue 3emsbe. Ha OCHOBY pe3yntara MOHUTOpHUHTa Moryha je uspazna
IUTAaHOBA [TPEBEHTUBHUX MEpPA y LIUJbY 3aLUTUTE 3JpaBiba Jbyou U jomahux
KUBOTHHA.

KspyuHe peun: makan (Canis aureus), nucuua (Vulpes vulpes), BekTopuma
IIPEHOCHBE DOJIECTH, CEHTUHEI BPCTe, JajuiManuosa, Cpouja.

3axBanHuna: Jlodujame pe3ynTaTy NIpenCcTaB/beHUX y 0BOj yDnuKaLuju
oMoryheHo je cpefcTBMMa MUHHCTApPCTBA POCBETE HAYKE Y TEXHOJIOLIKOT
pa3Boja Penydnuke Cpduje (OHU173006, 451-03-68/2022-14/200015).
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Lecture by invitation

THE IMPORTANCE OF GOLDEN JACKALS (CANIS AUREUS)
AND RED FOXES (VULPES VULPES) AS A SENTINEL SPECIES
IN EPIZOOTIOLOGY OF VECTOR BORNE DISEASES IN THE
REPUBLIC OF SERBIA

Ratko Sukara'*, Dusko Cirovi¢?, Darko Mihaljica!, Gorana Veinovi¢!,
Ana Vasi¢', Snezana Tomanovic¢!

'University of Belgrade, National Institute for Medical Research, Centre of
Excellence for Food and Vector-Borne Zoonoses, Department for Medical
Entomology, Dr Subotic¢a 4, PO Box 102, 11129 Belgrade, Serbia
?Faculty of Biology, University of Belgrade, Studentski Trg 16, 11000 Belgrade,
Serbia
*e-mail: ratko.sukara@imi.bg.ac.rs

Abstract

Studies on the role of the jackals (Canis aureus) and the foxes (Vulpes
vulpes) in enzootic cycles of vector-borne pathogens in Europe have shown
that these wild canids are significant reservoirs for several pathogens
such as Borrelia burgdorferi sensu lato, Anaplasma phagocytophilum,
Ehrlichia canis, Bartonella spp., Babesia canis, Hepatozoon canis, Leishmania
spp. Because they live close to humans and are often exposed to
many different species of arthropod vectors (ticks, sandflies, fleas,
mosquitoes,..), golden jackals and red foxes are suitable for monitoring
many vector-borne diseases.

Research on the role of wild canids in enzootic cycles of vector-
borne diseases in Serbia is recent. The presence of Leishmania spp.
was confirmed with real-time PCR in jackals shot at several localities
throughout Serbia, with a total prevalence of 6.9%. The finding indicates
the circulation of the causative agent of leishmaniasis in the sylvatic
cycle on the territory of our country. Although autochthonous cases
of leishmaniasis in Serbia have not been confirmed with certainty to
date, the results of our research indicate a real threat of the occurrence
of autochthonous cases of leishmaniasis in the human population and
the population of domestic canids. Also, in the analyzed jackals, the
presence of A. phagocytophilum DNA (0.9%), a significant zoonotic
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pathogen and cause of human and animal anaplasmosis, and the presence
of the most common cause of canine babesiosis, B. canis with a total
prevalence of 4.2%, was proven by molecular methods. By molecular
methods in foxes shot at localities in Serbia was also confirmed the
presence of several vector-borne pathogens: Neoehrlichia sp. (FU98)
(4.7%), H. canis (61.2%), three Borrelia species: Borrelia burgdorferi
sensu stricto (0.8%), Borrelia lusitaniae (1.6%), Borrelia garinii (0.8%),
and two Babesia species: Babesia vulpes (28.7%) and B. canis (0.8%).
The presented results are a confirmation that jackals and foxes can
be used as adequate sentinel species for the vector-borne diseases on
the territory of our country. Based on the results of monitoring, it is
possible to develop plans of preventive measures to protect the health
of humans and domestic animals.

Key words: jackal (Canis aureus), fox (Vulpes vulpes), vector-borne
diseases, sentinel species, leishmaniasis, Serbia
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BABESIOZA PASA NA PODRUCJU CENTRALNIH OPSTINA
BEOGRADA REGISTROVANIH U PERIODU 2019-2020

Ivan Pavlovi¢', Aleksandra Tasi¢!, Vlada Anti¢?, Dragana Petkovic?,
Vladimir Terzin*, Dragana Terzin*, Nikola Nedeljkovi¢?

Dr Ivan Pavlovi¢, nauc¢ni savetnik; dr Aleksandra Tasi¢, nauc¢ni saradnik-Nauc¢ni
institut za veterinarstvo Srbije,Beograd, Srbija
Dvm Vlada Anti¢, dvim Nikola Nedeljkovi¢, Veterinarska ambilanta Dole i Prle,
Beograd, Srbija
SDvm Dragana Petkovi¢, Veterinarska ambulanta Petwellness Eva, Novi Beograd, Srbija
*Vet.spec. Vladimir Terzin, dvm Dragana Terzin, Veterinarska ambulanta Terzin
Pet&Vet, Beograd, Srbija
*Korespodentni autor: dripavlovic58@gmail.com

Kratak sadrzaj

Babezioza pasa je protozoarno oboljenje uzrokovano sa Babesia canis
(podvrste B.canis canis, B.canis vogeli i B.canis rossi koja parazitira i
kod macaka) i B. gibsoni. Prenose ih iksodidni krpelji Rhipicephalus
sanguineus, Dermacentor marginatus i Dermacentor reticulates tako da je
Sirenje bolesti u direktnoj korelaciji sa Sirenjem i dinamikom populacije
navedenih krpelja.Oboljenje karakteriSe visoka telesna temperatura,
ikterus, hematurija, inapetenca i apatija. Uginuc¢a su moguca kod pasa
svih uzrasta, mada u vecini sluc¢ajeva bolest protice akutno, a prebolele
Zivotinje stiCu relativan imunitet.

Ovo obolenje je zadnjih deset godina u ekspanziji na podrucju Beograda.
U periodu 2019-2020.godine ukupno je pregledana krv od 227 pasa sa
simptomima koji su ukazivali na prisustvo babesia. Sumnja na bolest
se postavljala na osnovu klinicke slike i nalaza krpelja. Dijagnoza se
postavljala nalazom babezija u krvnom razmazu periferne krvi bojenom
po Giemsi. Bolest je potvrdena kod 86,76 % suspektnih Zivotinja. B.canis
je ustanovljena u 70,74% a B.gibsoni u 15,85%.

U istom periodu, krpelji su prikupljeni sa 67 pasa. Na osnovu toga je

zaklju¢eno da je dominantna infestacija pasa bila sa I. ricinus u 54,4

%, potom sa Rhipicephalus sanguineus 33,05%, Dermacentor marginatus

14,35% i sa Dermacentor reticulatus u 4,41%. Takode je raden i pregled

krpelja radi utvrdivanja stepena inficiranosti. To smo radili nalazom

morula babezia iz pljuvacnih zlezdi krpelja i babesia iz krvi koje je
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ingestirao krpelj koje su detektovane pregledom abdominalnog sadrzaja
nasisanog krpelja, koji se nanosio u vidu tankog namaza na mikroskopsku
plocicu, fiksirao metil alkohoholom i bojio po Giemsi. Pregledom
vektorskih vrsta krpelja za babeziozu ona je ustanovljena kod 51,10%
R.sanguieneus, 42,40%, D. reticulatus i 16,70% D. marginatus.

Klimatske promene nastale u zadnjoj decenij uticale su da babezia izgubi
svoj uobicajeni sezonski karakter tako da se srece tokom cele godina ali
ipak i dalje ostaje najveca prevalenca tokom prole¢nog i jesenjeg pika
brojnosti populacje krpelja.

Kljucne reci: Babesia canis, B.gibsoni, psi, krpelji, raSirenost
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BABESIOSIS OF DOGS IN THE AREA OF CENTRAL BELGRADE
DISTRICTS REGISTERED IN THE PERIOD 2019-2020

Ivan Pavlovi¢', Aleksandra Tasi¢!, Vlada Anti¢?, Dragana Petkovic?,
Vladimir Terzin*, Dragana Terzin*, Nikola Nedeljkovi¢?

Dr Ivan Pavlovi¢, Research Fellow; dr Aleksandra Tasi¢, Research Associate,
Scientific Veterinary Institute of Serbia, Belgrade, Serbia
'Dvm Vlada Anti¢, dvm Nikola Nedeljkovi¢, Veterinary Ambulance Dole i Prle,
Belgrade, Serbia
SDvm Dragana Petkovi¢, Veterinary Ambulance Petwellness Eva, New
Beograd,Srbija Belgrade, Serbia
*Vet.spec. Vladimir Terzin, dvin Dragana Terzin, Veterinary Ambulance Terzin
Pet&Vet, Belgrade, Serbia
* Corresponding author: dripavlovic58@gmail.com

Abstract

Canine babesiosis is a protozoan disease caused by Babesia canis
(subspecies of B. canis canis, B. canis vogeli and B. canis rossi that also
parasitizes cats) and B. gibsoni. They are transmitted by the exodus
ticks Rhipicephalus sanguineus, Dermacentor marginatus and Dermacentor
reticulates, so that the spread of the disease is directly correlated with
the spread and dynamics of the population of these ticks. Deaths are
possible in dogs of all ages, although in most cases the disease is acute,
and infected animals acquire relative immunity. This disease has been
expanding in the last ten years in the area of Belgrade.

In the period 2019-220, a total of 227 dogs were examined with symptoms
that indicated the presence of babesia. The suspicion of the disease was
based on the clinical picture and the findings of ticks. The diagnosis was
made by finding babesia in a Giemsa-stained peripheral blood smear.
The disease was confirmed in 86.76% of suspected animals. B. canis
was found in 70.74% and B. gibsoni in 15.85%.

In the same period, ticks were collected from 67 dogs. Based on this, it

was concluded that the dominant infestation of dogs was with I. ricinus

in 54.40%, followed by Rhipicephalus sanguineus 33.05%, Dermacentor

marginatus 14.35% and Dermacentor reticulatus in 4.41%. A tick test

was also performed to determine the degree of infection. We did this

by finding morphology of babesia from the salivary glands of ticks and
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babesia from blood ingested by ticks, which were detected by examining
the abdominal contents of the saturated tick, which was applied as a
thin smear on a microscope plate, fixed with methyl alcohol and stained
with Giemsa. Examination of vector tick species for babesiosis revealed
it in 51.10% of R. sanguieneus, 42.40%, D. reticulatus and 16.70% of
D. marginatus.

Climate change in the last decade has caused babezia to lose its usual
seasonal character so that it can be found throughout the year, but
it still remains the highest prevalence during the spring and autumn
peak of the tick population.key words: Babesia canis, ticks, prevalence

Key words: Babesia canis, B.gibsoni, dogs, ticks, prevalence
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[IpenaBame 10 MO3UBY

EQEKAT KITACUYHOT H JIAITAPOCKOIICKOI' TPETMAHA
JIEBE TUCJIOKAIOHJE CHPUIITA HA METABO/IMYKE U
ITPOU3BOOHE ITIOKA3ATE/BE KPABA

Cperen Henuh', Cseta Apcuh?, HBan Byjanan®, Paguma
[Tpomanosuh*, JoBan bojkoBcku®, Jbybomup JoBanoBuh®, Tanujena
Kuposcku’
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BETEpUHAPCKE MeJuluHe, YHUBep3UTeT y beorpany, Cpduja
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BETEpPUHAPCKEe MenuluHe, YHUBep3uTeT y beorpany, Cpduja
3p WBaH Byjanau, Banpenuu mpodecop, Karempa 3a donectu mankapa, daxynrer
BETEpPUHAPCKE MeJuluHe, YHUBep3UTeT y beorpany, Cpduja
‘Ip Paguma [Tponanosuh, nouent, Karexpa 3a donectu nankapa, Pakynrer
BETEPUHApPCKe MeAULMHe, YHUBep3uTeT y beorpany, Cpduja
>IIp JoBaH BojkoBcku, pemoBHu mpodecop, Katempa 3a bonmectu namnkapa, ®akyaTer
BETEPUHApCKe MeNuIMHe, YHUBep3uTeT y beorpany, Cpduja
ITp Jbybomup JoBanosuh, nouent, Karempa 3a dusnonorujy u duoxemujy, Pakymnret
BETEPUHAPCKe MeNUIMHe, YHUBep3uTeT y beorpany, Cpduja
"Ip HDanujena Kuposcku, penosuu npodecop, Katenpa 3a ¢usuonorujy u
duoxemujy, Gaxynrer BeTepuHapcke MefuLuHe, YHUBEp3UTeT y beorpany, Cpbuja
* KopecnogentHu aytop: sreten.nedic@vet.bg.ac.rs

Kpartak cagpxaj

Jvcnokanyja CUpHILITA Ha JIEBO je 000/beme NUTECTUBHOI TPaKTa Kpasa,
ca yyecranowrhy nojaspuBama off 3,5 10 5 %. M3a3uBa 3HauajHe rydutke
y NPOU3BOABU MJIEKa, y3 noBehaHHW PU3UK Of MpEpaHOT UCK/by4yema
u3 npousBoawme. Lluwp pama Ouo je ma ce WCMHUTA yTHULA] KIACUYHOT
Y J1allapOCKONCKOT TpeTMaHa JUCIOKAallMje CUPHULITA Ha JIeBO Ha
MeTadOIMYKH CTAaTyC U MIIEYHOCT KpaBa. Y UCTPaKUBAE je YKIbyueHo 24
Kpase xonumTajH pace. Kog 16 kpaBa, ko Kojux je TokoM npsux 30 nana
NaKTauuje KIMHUYKAM TperiiefoM yTBpheHa AUCIOKalKja CUPUIITA Ha
JIeBO, U3BPILEHA j€ PENo3Ulihja CUPULITA U TO KOJ jeHE IPYIle METOLOM
KiacuyHe nanaparomuje (JII+JIIIT, H=8), a Kox opyre nanapackornckom
metogom (JIO4JITIC, u=8). [Ipeoctanux 8 kpaBa OUIO je KIUHUYKH
30paBo, 0€3 IMjaroCTUKOBaHe JieBe guciokauuje cupuiuta (J11-, H=8). On
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VCIIUTUBAHUX KUBOTHHA Y3€TU CY Y30PLIM KPBU HEMIOCPEIHO MPE U MOCie
TpeTMaHa, kao u 1., 3., 10. u 30. gana 3a ogpehuBame DHOXEMHjCKHUX
napameTapa ¥ KOHLEHTpauuje koptusona. [IpaheHa je mMieyHoOCT Ha
MeceyHoM HHMBOY y Tekyhoj nmakrauuju. Konunentpanuje bXb dune cy
3HauajHo Behe (p<0,05) xom JIOH+JITIT u JIJ+JITIC rpyna y ogHOCY Ha
JUI- rpyny npe u nocie tpermaHa, 1., 3. u 10. gana, xao u 10. gaHa
xon JIO+JITIT y ogHocy Ha JIO+JIIIC rpyny (p<0,05). KonuenTtpauuje
nakrara u dunupyduHa y kpBu dune cy 3Hauajuo Behe y JIAHJIIIT rpynu
y ogHocy Ha JIJI- rpyny y cBUM mepuopuma y3opkoBamwa (p<0,01), mok
cy xogp JII+JITIC rpyne BpenHoctu dmie Behe camo 1o 3. naHa (p<0,05).
KoHUeHTpalyje KOpTU30/a Mpe U [ocae TpeTMaHa Ouie Cy 3HayajHo
Behe y JIO+JIIIT u JIO+JITIC y ogHocy Ha JI- rpymy (p<0,01), kao u kof
JII+JIIT y ogrocy Ha JIOHJITIC rpyny (p<0,05). ITocTojana je 3HauajHa
HIWDKa MPOU3BOAKa MiteKka y mpBux 90 naHa nakrauuje y JII+JIIIT y ogHOCy
Ha J1[I- rpyny (p<0,05). Jobujenu pesynratu ykasyjy ha JianapoCKOICKH
TPeTMaH JieBe OUCIOKalMje CHPUIITA YTHYe MO3UTUBHO HAa MMPOU3BOAKY
MJIeKa, MeTabOIMYKHU CTaTyC ¥ NOBOAM [0 Mambe HU3JI0KEHOCTH CTpeCy y
OJHOCY Ha KJIaCMYaH TPETMaH J1anapaTOMUjOM.

KibyuHe peuM: jeBa OUCAOKallMje CUPHUILITA, KpaBe, JlalapoCKOMuja,
MeTadonu3zam

HanomeHna: Pag je mogpxaH cpeicTBUMa MUHHCTApCTBa MPOCBETE,
HayKe W TEXHOJOWKOT pa3Boja Penmybnuke Cpduje (Yrosop Opoj 451-
03-68/2022-14/200143)
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Lecture by invitation

EFFECT OF CLASSIC AND LAPAROSCOPIC TREATMENT OF LEFT
ABOMASAL DISPLACEMENT ON METABOLIC AND PRODUCTION
PARAMETERS IN DAIRY COWS

Sreten Nedi¢', Sveta Arsi¢?, IvanVujanac?®, Radisa Prodanovi¢?, Jovan
Bojkovski®, Ljubomir Jovanovic¢®, Danijela Kirovski’

'Dr Sreten Nedi¢, Teaching assistant, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
Dvm Sveta Arsi¢, Teaching assistant, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
3Dr Ivan Vujanac, Associate professor, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
“Dr Radis$a Prodanovi¢, Assistant professor, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
Dr Jovan Bojkovski, Full professor, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
*Dr Ljubomir Jovanovi¢, Assistant professor, Department for Physiology and
Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
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*Corresponding author: sreten.nedic@vet.bg.ac.rs

Abstract

The left abomasal displacement is cows ™ digestive system disorder, with
incidence of 3,5 to 5%. It causes significant losses in milk production
and increased risk of culling. The aim of this study was to examine the
impact of classical and laparoscopic treatment of left displacement of
abomasum on metabolic status and milk yield in cows. Twenty-four
Holstein cows were selected for the study. In 16 cows, in which left
displacement of abomasum was clinically diagnosed during first 30
days of lactation, reposition was obtain by treatment with classical
laparotomy (LD+LPT, n = 8) or laparoscopic method (LD+LPS, n = 8).
Other cows were clinically healthy with no diagnosed left displacement
of abomasum (LD-, n=8). The blood samples were taken immediately
before and after treatment, and on days 1, 3, 10 and 30 after for de-
termination of biochemical parameters and cortisol concentration. Milk
yield was monitored on a monthly basis in current lactation. The BHB
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concentrations were significantly higher (p <0.05) in the LD+LPT and
LD+LPS compared to the LD- before and after treatment and on days
1, 3 and 10, and on day 10 in LD+LPT compared to LD+LPS (p <0.05).
Blood lactate and bilirubin concentrations were significantly higher in
LD+LPT compared to LD- in all sampling periods (p<0.01), while in
LD+LPS the values were higher only up to day 3 (p<0.05). Before and
after treatment cortisol concentrations were significantly higher in the
LD+LPT and LD+LPS compared to LD- (p<0.01), as well as in LD+LPT
compared to LD+LPS (p<0.05). There was a significantly lower milk
production in the first 90 days of lactation in LD+LPT compared to
LD- (p <0.05). Obtained results indicate that laparoscopic treatment of
left abomasal displacement has a positive impact on milk production,
metabolic status and lower exposure to stress compared to classical
laparotomy treatment.

Key words: left abomasal displacement, cows, laparoscopy, metabolism

Acknowlegement: The study was supported by the Ministry of Educa-
tion, Science and Technological Development of the Republic of Serbia
(Contract number 451-03-68/2022-14/200143).”
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[IpenaBame 10 MO3UBY

Y3POLHU U ITOCTEOJUIE OUCOYHKIHIE JAJTHUKA KOJI KPABA
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Kpartak cagpxaj

OBapujanHe LUCTe, Ka0 3HayajaH Y3pOK CTEPUINTETAa BUCOKOMIIEYHUX
KpaBa, Pe/ICTaB/bajy aHOBYJIaTOpHE onuKysie Beher fujameTpa U Tyxer
KUBOTHOI BEKa HEro LITO je yoDHW4ajeHo, y3 U30CTaHaK CTBapama KyTor
TeJsa. YONIITEeHO, UCTe ce e UHULTY Kao CTPYKType UCITyHheHe TeuHoUhy
MpeyHuKka HajMawe 17-25 MM, KOje OMNCTajy Ha jajHUKy nyxe on 6-10
NlaHa U OMEeTajy HOPMAJIHO CEeKCYaJIHO MOoHawamwe. [laTroreHesa nucTuyHe
IereHepanyje jajHuKa HUje y MOTIIYHOCTH pa3jallilbeHa, ajli Y OCHOBH OBOT
nopemehaja HacTaje nUCHYHKIMja OCOBUHE XUIIOTAIaMyC-XUII0pH3a-jaj-
HUK, Mpe cBera yciep nopemehaja y ocnodahamwy roHafoTpONHOT PUIA3UHT
xopmoHa (GnRH) u nyteunusupajyher xopmora (LH) u HeoceT/suBOCTH
XUIOTaTaMo-xunodu3He OCOBUHE Ha MO3UTHBHE TMOBpaTHe edeKkTe ec-
TporeHa. OBaj mopemehaj ce pa3Buja Kao pe3yaTaT UHTEpaKUuje usmehy
HaclefHUX (pakTopa, MJIEYHOCTH, CTpeca U HeypaBHOTEXEHe HCXpaHe.
Takohe, meTabonuuke ¥ XOPMOHCKE afianTallje OBE3aHe Ca BUCOKOM
miteyHolhy ¥ MOC/IeJUYHUM HETAaTUBHUM €HEePreTCKUM OWIaHCOM YTUYY
Ha [10jaBy MaTOJIOIIKUX IPOMEHA Ha jajHuuuMa. MHcynuHy ciudal dakTop
pacra 1 (IGF-1) jenaH je on raBHUX MenujaTopa edpexaTa €eHEPTeTCKOT
DasaHca Ha penpoAyKTHBHU YYMHAK MJIEYHUX Kpasa. [lopen DupeKkTHOT
edexra, IGF-1 3ajenHo ca UHCYJTMHOM MHOUPEKTHO CTUMYJIHLIE Pa3Boj
donukyna npeko perynauuje LH-peuenTopa Ha rpaHysio3a henujama.
3dor Tora, HUCKe cuctemcke KoHueHTtpauuje IGF-1 y nmocrnapraaHom
NepUOoJly MOTY NONPUHETH aHOBYJIALMjU U KaCHUjEM Pa3BOjy UUCTUYHUX
(onukyna. Ha 0CHOBY CTPYKTYpHUX U (DYHKIIMOHATHUX KapaKTEPUCTHKA,
OBapHUjasTHe UCTEe Ha jajHUKY MOTY MEeP3UCTUPATKU Kao (POTHUKyIapHe UTu
nyTerHcke. Pa3nuka n3mely oBa nBa Tuma LKCTH je y CTPYKTYpH 3uia
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LJUCTE, aJIK U XOPMOHCKOj aKTUBHOCTH, & CAMUM TUM M IIPUCTYT Tepanuju
Tpeda MpUIarofuTH TUIy UucTe. Jok cy (OonuKynapHe LHCTe TaHKUX
3UJI0BA Y U3JIy4yjy Majly KOJWYHMHY IPOTeCTEPOHA W BUILE €CTPaguoa,
JyTeaqHe LUCTe UMajy 0ed/bH 33U U JOMHUHAHTHO JIy4Ye IPOreCcTepOH.
[TpucTyn Tepanujy ce 3aCHMBA Ha YIIOTPEOX XOPMOHCKUX Ipenapara, of
KOjux ce Hajueurhe kopucre aHano3u GnRH, yuja npumena uma 3a uub
JIyTEMHU3aLUjy UUCTE U YCIIOCTaB/bakhe PEryaapHOr MOJTHOT LUKIyca. Y
3aBHMCHOCTHY Of THIA LKUCTE€ YU IMPUCYCTBA JYTEAJTHOT TKUBA Y TEpaNUju
Cé MOry KOPUCTHUTH U MPOCTAIIaHOUHCKU MpenapaTH.

KibyuHe peuu: oBapHjaiHe LUCTe, MOMTHU XOpMoHH, IGF-1, crepunuTer.

3axBanHHDa: Pap je moapxaH cpeicTBUMa MHHHUCTapCTBa MPOCBETe,
HayKe W TEXHOJOWKOT pa3Boja Penybnuke Cpduje (Yrosop Opoj 451-
03-68/2022-14/200143).
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Lecture by invitation

CAUSES AND CONSEQUENCES OF OVARIAN DYSFUNCTION
IN COWS

Milan Maleti¢", Vladimir Maga$', Slobodanka Vakanjac!, Jelena
Maleti¢?, Bojan Milovanovi¢? Jovan Blagojevic!

'Faculty of Veterinary Medicine University of Belgrade
2Scientific Veterinary Institute of Serbia, Belgrade
‘contact: maletic@vet.bg.ac.rs

Abstract

Ovarian cysts, as a significant cause of sterility in high-yielding cows,
are anovulatory follicles of larger diameter and longer lifespan than
usual, with no corpus luteum formation. In general, cysts are defined
as structures filled with fluid at least 17-25 mm in diameter, which
persist on the ovary for more than 6-10 days and interfere with normal
sexual behavior. The pathogenesis of cystic ovarian degeneration has
not been fully elucidated, but the underlying disorder is hypothalamic-
pituitary-ovarian dysfunction, primarily due to disorders in the release of
gonadotropic releasing hormone (GnRH) and luteinizing hormone (LH)
and hypothalamic-insensitive hypothalamic insensitivity on estrogen
effects. This disorder develops as a result of the interaction between
hereditary factors, milk production, stress and unbalanced diet. Also,
metabolic and hormonal adaptations associated with high milk yield and
consequent negative energy balance affect the appearance of pathological
changes in the ovaries. Insulin-like growth factor 1 (IGF-1) is one of
the main mediators of the effects of energy balance on the reproductive
effect of dairy cows. In addition to the direct effect, IGF-1 together with
insulin indirectly stimulates the development of follicles through the
regulation of LH-receptors on granulosa cells. Therefore, low systemic
concentrations of IGF-1 in the postpartum period may contribute to
anovulation and subsequent development of cystic follicles. Based on
structural and functional characteristics, ovarian cysts on the ovary
may persist as follicular or luteal. The difference between these two
types of cysts is in the structure of the cyst wall, but also in hormonal
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activity, and therefore the approach to therapy should be adjusted to
the type of cyst. While follicular cysts are thin-walled and secrete a
small amount of progesterone and more estradiol, luteal cysts have a
thicker wall and predominantly secrete progesterone. The approach to
therapy is based on the use of hormonal approach, the most common
of which are GnRH analogues, the use of which aims to luteinize the
cyst and establish a regular sexual cycle. Depending on the type of cyst
and the presence of luteal tissue, prostaglandins can be used in therapy.

Key words: ovarian cyst, exual hormones, IGF-1, sterility.

Acknowledgments: The study was supported by the Ministry of
Education, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200143).
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Predavanje po pozivu

ANALIZA KVALITETA SEKSIRANOG SEMENA BIKOVA
KOMPJUTERSKI ASISTIRANOM ANALIZOM SEMENA-CASA

Slobodanka Vakanjac', Goran Panti¢?, Ljubomir Jovanovi¢?, Vladimir
Magas$*, Danijela Kirovski®

Dr Slobodanka Vakanjac, redovni profesor, Fakultet veterinarske medicine,
Univerzitet u Beogradu, Republika Srbija
’DVM Goran Panti¢, spec.dr vet.anim.bioteh.repr, PVA Radicevi¢, Kragujevac,
Republika Srbija
3Dr Ljubomir Jovanovi¢, docent, Fakultet veterinarske medicine, Univerziteta u
Beogradu, Republika Srbija
“Dr Vladimir Magas, vanredni profesor, Fakultet veterinarske medicine,
Univerziteta u Beogradu, Republika Srbija
*Dr Danijela Kirovski, redovni profesor, Fakultet veterinarske medicine,
Univerziteta u Beogradu, Republika Srbija
*Korespodentni autor: vakanjac@vet.bg.ac.rs

Kratak sadrzaj

Kvalitet ejakulata odreduje se ispitivanjem makroskopskih (volumen,
gustina, boja, miris) i mikroskopskih svojstava sperme (koncentracija
spermatozoida u 1 ml i ukupan broj spermatozoida u ejakulatu,
morfologija, vitalnost, pokretljivost spermatozoida i integritet akrozomalne
membrane). Kompjuterizovana analiza sperme (CASA - computer assisted
semen analysis) je automatizovani sistem kojim se mere pokretljivost,
kinetika i koncentracija spermatozoida. Neki sistemi imaju modifikacije za
procenu morfoloskih karakteristika spermatoyoida. Procena morfoloskih
osobina spermatozoida se moze izvrSiti mikroskopskim pregledom
(zastupljenost normalnih i patoloskih spermatozoida, integritet ¢elijske
membrane spermatozoida i abnormalnosti akrozoma). Metodom po
Blomu se odreduje vitalnost semena, a ono predstavlja bojenje razmaza
sperme eozinom i nigrozinom. U savremenom govedarstvu se sve vise
koristi seksirano seme bikova (seme iz koga ¢e se najverovatnije proizvesti
musko ili Zensko tele). Analiza seksiranog semena a posebno poredenje
njegovog kvaliteta sa konvencionalnim semena je sve ¢eS¢i zahtev na
trziStu govedarske proizvodnje. Cilj rada bio je da se ispita kvalitet 15
uzoraka seksiranog semena bikova, poreklom iz uvoza. Ispitivanja su
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obuhvatila utvrdivanje koncentracije i kinetike CASA sistemom, kao i
procenu vitalnosti i morfoloskih osobina bojenjem po Blomu. Prosecna
koncentracija spermatoyoida bila je 19,61x10%/ml ejakulata. Ukupna
pokretljivost iznosila je 39,42%, dok je nepokretnih spermatozoida
u uzorcima bilo 60,58%. Broj morfoloski normanih spermatozoida je
varirao od 2,91x10° do 6,11x10°, a procenat patoloskih spermatozoida od
8% do 28%. Uzimajuci u obzir dobijene rezultata i odsustvo standarda
vezanih za seksirano seme u trenutno vaze¢em Pravilniku o nacinu
obelezavanja sperme, nac¢inu vodenja evidencije o proizvodnji sperme,
kao i uslovima koje mora da ispunjava sperma u pogledu kvaliteta
(SL. Glasnik RS, br. 38/2014), neophodno je ¢eS¢e sprovodenje analiza
seksiranog semena CASA metodom a da bi se dobili normativi koji bi
postali sastavni deo Pravilnika i time olaks$ali manipulaciju seksiranim
semenom na trzistu.

Klju¢ne reci: seksirana sperma bikova, CASA, kvalitet sperme
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QUALITY ANALYSIS OF SEXED BULL SEMEN
BY COMPUTER-ASSISTED SEMEN ANALYSIS -CASA

Slobodanka Vakanjac'*, Goran Pantic?, Ljubomir Jovanovic3, Vladimir
Magas*, Danijela Kirovski®

Dr Slobodanka Vakanjac, Full Professor, Faculty of Veterinary Medicine,
University of Belgrade, Republic of Serbia
’DVM Goran Panti¢, spec.dr vet.anim.bioteh.repr, PVA Radicevi¢, Kragujevac,
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University of Belgrade, Republic of Serbia
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Abstract

Ejaculate quality is determined macroscopically (volume, density,
color, odor) and microscopically (spermatozoon concentration in 1 ml,
total sperm count, morphology, vitality, motility of spermatozoa and
acrosomal membrane integrity). Computerized assisted semen analysis
(CASA) is automated system for sperm motility and kinematics, and
spermatozoa concentration. Some of these systems have modules for
assessing the morphological characteristics of spermatozoa. Assessment
of spermatozoa morphological characteristics can be performed by
microscopic examination (the presence of normally and abnormally
constructed spermatozoa, the integrity of the cell membrane of
spermatozoa and abnormalities of acrosomes). The Blom method
determines the vitality of semen, by staining of sperm with eosin and
nigrosine. Sexed smene, as semen from which female or male offspring
will be most probably produced, is widely used in modern cattle industry.
Analisis of sexed semen and comparation of its quality with conventional
semen is very common request in cattle industry. The aim of this study
was to examine the quality of 15 samples of imported sexed bull semen.
Samples were analysed for concentration and kinetics on CASA system,
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and the assessment of vitality and morphological properties by Blom
staining. The average spermatozoa concentration was 19.61x10%/ml of
ejaculate. Total motility was 39.42% and sperm immobility in the samples
was 60.58%. The number of morphologically normal spermatozoa
varied from 2.91x10° to 6.11x10°, and the percentage of pathological
spermatozoa from 8% to 28%. Considering obtained results and absence
of standards in Rulebook of sperm labeling, keeping records on sperm
production, as well as conditions that must be met in terms of sperm
quality (Official Gazette of the RS No. 38/2014), it is neccessery to
analise sexed semen by CASA method more frequently in order to
obtain normatives that will be included in Rulebook and thus facilitate
manipulation with sexed semen on market.

Key words: sexed semen, bulls, CASA, quality of semen
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’lp Bet. CBeta Apcuh, acucrenT, Karempa 3a donectu mankapa, dakynrer
BeTepuHapcke menuiuHe, beorpan, Cpbuja
‘e-mail koHTaKT 0code: milan.ninkovic1992@gmail.com

Kpartak cagpxaj

Jlonasaxk Tenagy y TOBUJIMINTA IOBE3aH je Cca 3HAaYajHUM MpOMEHamMa
y UCXPaHU U yTULAjeM Pa3sTUUYUTUX (PaKTOpa CpPeJUHE LITO CE YEeCTO
MaHudecTyje mojaBOM 3OpaBCTBeHUX Npodinema. Hajuewhe cy Tu
npodieMu Be3aHU Ha nopeMehaje IUreCTUBHOT U PeCITUPATOPHOT TPAKTA.
Ycnen vHTEpakLyje BUpyca, DakTepHja U CTPeCOreHux (pakTopa 101a3u 10
10jaBe Avjapeja U MHEYMOHUja KOA Tenanu. bpojuu npenucnonupajyhu
(haxTOpH Kao IITO Cy Mpeias3ak ca MJIEYHE UCXpaHe Ha YBPCTY KabacTy
XpaHy, riajoBame, xel, HeaJeKBaTHU MHUKPOKIMMATCKU YCIOBH,
HEIMOJEeCHU U IyTU TPaHCIOPT, UCLPIUBEHOCT, HAI/la MPOMEHA UCXPaHE
¥ IPEHaTPHaHoCT y 00jeKTUMa moronyjy 6p3omM pas3Bojy DosecTd Kop
Beher Opoja jenuHKH y TOBUIMIITUMA. Halla uctpakvama CpoBefieHa
cy y 3 ycayxHa ToBuaumTa y KomybapCckoM OKpyry TOKOM Mmecena
mapra 2022. roguHe. YKYIIHO je y CBa TPHU TOBU/IMLITA DUIO CMELITEHO
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185 MyluKke Tenaau, CUMEHTAJICKe pace, MPOCEeYHE CTapoCTH of 2 1o 4
Mecena U TenecHe mace usmehy 120-160 kr. [[pomeHe 30pacTBEHOT CTamwka
Tenaau npaheHe cy npBux 15 JaHa HAKOH JoJjacka y TOBUIUINTA. Y TOM
Nepuoly PErMCTPOBAHU CYy CHMIITOMH nopemehaja AUreCTUBHOT TPAKTa,
¥ To aujapeja kox 56/185 (30.3%) u HanmyH kopn 3/185 (1.62%) Tenera.
[TojaBa kauuba je 3adenexena kox 95/185 (51.3%) rpna, mpu yemy je
kogn 18/185 (9.73%) tenagu nouuto no nmopemehaja onurer 34pacTBeHOT
CTawa, NpaheHo NOBUILIEHOM TeJIECHOM TEMIIEPATyPOM, HOCHUM UCLIETKOM
Y MPUCYTHUM adZOMHUHAIHUM OucawkeM. YruHyha Hucy 3adenexeHa.
OdesbehuBame nocTeneHor npeyiacka MaeYHe UCXpPaHe Ha KOHIIEHTPOBaHy
KabacTy XpaHy, MUHUMHU3UPAKkE CTPECOTeHUX (PaKTOpa U CIpPOBOhHEme
NPEBEHTUBHUX UMYHONPOPWIAKTHUUYKUX MEpA MPENCTaBbajy K/bYYHH
KOpakK y 3allTUTH 3[paBba TeIagu U CMambewhy eKOHOMCKHUX TyOuTaka.

KibyuHe peuu: nujapeja, Kaulasb, HagyH, Teaaj, TOBUIUIITA

3axBanHuna: Pax je mompkaH cpencTtBumMa MuHHMCTapCTBa MTPOCBETE,
HayKe, ¥ TexHosowwKor pa3soja Penydnuke Cpduje (Yrosop dpoj 451-
03-68/2022-14/200030).
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THE MOST COMMON HEALTH DISORDERS OF CALVES ON
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’DVM Sveta Arsic¢, teaching assistant, Department of Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
‘Corresponding author: milan.ninkovic1992@gmail.com

Abstract

The arrival of calves in fattening grounds is associated with significant
changes in diet and the influence of various environmental factors, which
are often manifested by the appearance of various health problems.
Most often, these problems are related to disorders of the digestive
and respiratory tract. Diarrhoea and pneumonia in calves occur due
to the interactions between viruses, bacteria and stressors. Numerous
predisposing factors such as the transition from milk to solid feed,
starvation, thirst, inadequate microclimatic conditions, unsuitable and
long transport, exhaustion, sudden changes in diet and overcrowding
in facilities affect the rapid development of the different diseases in
calves. This research was conducted in 3 service fattening farms in
Kolubara's district, Republic of Serbia, during March 2022. A total
of 185 Simmental male calves, with an average age of 2 to 4 months
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and bodyweight between 120-160 kg, were housed in three different
fattening facilities. Changes in the health status of calves were moni-
tored for the first 15 days after arrival at the fattening grounds. During
this period, the symptoms of digestive tract disorders were monitored
and recorded. Namely, diarrhoea was registered in 56/185 (30.3%) and
flatulence in 3/185 (1.6%) calves. The occurrence of cough was noticed
in 95/185 (51.3%) calves, while in 18/185(9.7%) calves there general
health disorders, followed by fever, nasal discharge and abdominal
breathing were present. No deaths were reported. Ensuring a gradual
transition from milk to concentrated feed, minimizing stressors and
implementing preventive immunoprophylaxis measures are key steps
in protecting calf health and reducing economic losses.

Key words: calves, cough, diarrhoea, flatulence, fattening grounds

Acknowledgement: The study was supported by the Ministry of Ed-
ucation, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200030).
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[IpenaBame 10 MO3UBY

GENOME-WIDE ASSOCIATION STUDY Y ITPOU3BOIHH MJIEKA
KOJ CPIICKHX XOJIIITAJH ®PU3HJCKHUX I'OBEJA

Mapko Puctanuh', Mumwa 3opu?, Ypow [maBunuh', Munax PajkoBuh!,
Munan Manetuh’', Jeepocuma CreBanoBuh',3opan Cranumuposuh'

'YuuBepsureT y beorpany, dakynrteT BeTepuHapcke menuiyte, beorpan, Perybnmka Cpduja
“YnuepsureT y Jbybmanu, buotexunuku axyntert, Jbybisana, Pernydnvka CrnoseHuja
‘KopecnoHneHTHH ayTop, e-mail: mristanic@vet.bg.ac.rs

Kparak cagpixaj

BHCOK KBajUTET M BUCOK MPUHOC MJIEKA MPENCTaB/bajy IJIaBHE LIUJbEBE
MJIEYHE MHIYyCTpHje. [eHeTcka apXUTeKTypa Koja je Yy OCHOBHU OCOOHMHA
NIOBE3aHUX Ca NPOU3BOAKBOM MJleKa, MPENCTaB/ba HajBa)KHUjy TAuyKy
onpehrBawa MOjeJUHUX TeHETCKUX BApHjaHTH y LUbY MODOsbIIAMKA
reHeTHYKe CTPYKType MIJIeYHUX rpia. Genome-wide association studies
(GWAS) 3acHOBaHe Ha TEXHOJOTHjU reHorunusauuje SNP npyxajy
NPWINKY 33 UCTPAKMBabe reHa MOBEe3aHUX ca 0CODMHamMa MPOU3BOAKE
MJIeKa KOJi TOBefia, LIiTaBullle, IPEACTaB/bajy MOhaH anaT 3a OTKpHUBame
reHOMCKHX PervuoHa Koju odjallaBajy Bapujauuje y deHotumy. Y Ha-
mem ucTpaxkuawy, GWAS je cnpoBelieH kako Ou ce uaeHTUDUKOBAIU
JIOKYCH KOjU YyTHUYy Ha OCODMHE NMPOMU3BOAKE MIIEKa, YKbydyjyhu npu-
HOC MJIEKa, MPOLEHAT U MPUHOC MJI€YHE MACTU U MPOLEeHAT U MPUHOC
MJIEYHUX NMPOTEHHA y MOMylalUju CPIICKUX rOBea XOIITajH-QPU3HjCKe
pace (N=330). Y3opuu Cy reHOTMIH30BaHU ynorpedom Axiom bovine
(BovMDv3) Tecra, KOju ce cacToju of 63.648 reHeTUYKUX Mapkepa.
SVS Golden Helix cogTtsep je kopuirheH 3a koHTposy kBanutera. GWAS
3a ocoduHe mpousBoawe mieka je ussegeH ca GAPIT3 package for R.
Haj3nauajuuje acouujauuje usmehy SNP u ocobuna cy nerekrosaHe y
okBupy BTA1, BTA4, BTA7, BTA15, BTA19, BTA20 u BTA28 xpomo-
3oMa. Hexonuko SNP je ManupaHo y okBUpY Beh MO3HATUX KaHAWOAT
re’a Uiy panuje npujaspeHux QTL 3a ocoduMHE MPOU3BOABE MileKa KOJ,
PA3IUYUTHX BPCTa QDAPMCKHUX )KUBOTHbA. Y HAIIOj CTYOUjH TOBE3aHOCT Ca
MPUHOCOM MIJIEKA je uaeHTU(UKoBaHa y 0nu3uHu LSAMP reHa, Koju je y
PaHUjUM HUCTpPaKMBakHMa MOBE3WBAH Ca OLIEHOM IOHAllaba MTPUWINKOM
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MY’Ke KOJ XOJIIITajHa, a WITO UMa 3HayajaH YTHLa] HAa JHEBHU MPUHOC
mieka (test day milk yields). 3HauajHa TTOBE3aHOCT Ca CafipXKajeM MJley-
HUX IIPOTEWHA OTKpHUBeHA je yHyTap reHa CTNNA3, koju je y paHujum
HUCTpa)KMBawHMa NOBE3WBAH Ca CyBOM MaTepujoM cUpHe rpyzpe. OBu
HaJa3u Npyxajy KopucHe nHGopMauuje 3a 60/be pa3ymeBambe reHeTUYKe
apXUTEKType 0COOMHA MPOU3BOAKE MJIEKA KOJ MJIIEYHUX rOBea U MOTy
Ce KOPUCTHUTH 3a N0DO0JbLIamke JaKTallMOHUX NTep(OpMaHCH y MporpaMuma
y3roja CpICKHX XOJIUTajH-(QPU3HjCKUX TOBeJa.

Kibyune peun: GWAS, xonumrajH-QpHU3HjCKa rosesa, MPUHOC MIIEKa,
MJIEYHH IIPOTEHHH, MJIEYHA MAcCT

3axBanHuna: OBO HCTpaXUBawe je (puHaHCHpaHO of cTpaHe MehyHa-
ponHe areHuyje 3a atToMcKy eneprujy (IAEA) u3 npojexra 20774, xojum
pykoBonu npod. aAp 3opan CtaHuMupoBuh.
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Lecture by invitation

GENOME-WIDE ASSOCIATION STUDY FOR MILK PRODUCTION
TRAITS IN SERBIAN HOLSTEIN-FRIESIAN COWS

Marko Ristani¢", Minja Zorc?, Uro$ Glavini¢!, Milan Rajkovi¢!, Milan
Maleti¢!, Jevrosima Stevanovic¢!, Zoran Stanimirovi¢!

'University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Republic of Serbia
ZUniversity of Ljubljana, Biotechnical Faculty, Ljubljana, Slovenia
‘Corresponding author, e-mail: mristanic@vet.bg.ac.rs

Abstract

High-quality and high-yield of milk present the major goals of dairy
production. Nowadays, the genetic architecture underlying these
milk-related traits presents the most important point to target certain
genetic variants for the genetic improvement of dairy cattle. Genome-
wide association studies (GWAS) based on SNP genotyping technology
provides an opportunity for exploring genes associated with milk
production traits in dairy cattle, moreover, they are a powerful tool
for detecting genomic regions explaining variation in phenotype. In
the current study, GWAS was conducted to identify loci affecting milk
production traits including milk yield, fat percentage and yield and
protein percentage and yield in the Serbian Holstein-Friesian cattle
population (N=330). Samples were genotyped using the Axiom Bovine
Genotyping v3 Array (BovMDv3) consisting of 63.648 markers. SVS
Golden Helix software was deployed for quality control. GWAS for milk
production traits was performed with the GAPIT3 package for R. The
strongest SNP-trait associations were distributed across BTA1, BTA4,
BTA7, BTA15, BTA19, BTA20 and BTA28 chromosomes. Several SNPs
were mapped within known candidate genes or previously reported QTL
for milk production traits in livestock species. In our study association
with milk yield was identified in proximity to the LSAMP gene, previously
associated with milking temperament scores in Holstein, which has a
substantial effect on test day milk yields. Significant association with
milk protein content was detected within gene CTNNA3, which was
previously associated with curd solids. These findings provide useful
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information for a better understanding of the genetic architecture of milk
production traits in dairy cattle and can be used for the improvement
of lactation performances in breeding programs of Serbian Holstein-
Friesian cattle.

Key words: GWAS, Holstein-Friesian, milk yield, milk fat, milk protein

Acknowledgments: This study was supported by the International
Atomic Energy Agency and the Research Contract No. 20774, led by
Prof. Dr Zoran Stanimirovic.
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KOHTPOJIA MACTHTHCA KOJ KPABA: ITPUKA3 C/IYHAJEBA

Onusep CreBaHoBuh'

1JY BetepuHapcku UHCTHTYT Pemybnuke Cpricke ,JJp Baco Byrtosan“ bama JIyka,
Penybnuka Cpricka, bocHa u XepuerosuHa
*KopecnozeHTHOr ayTopa: oliver.stevanovic@virs-vb.com

Kparak cagpixaj

MacTtuTtrcH KkpaBa Cy je MyaTH(akTopujajHa U UH(EKTUBHA DOJIECT
BUMEHA KOja HaHOCH HajBehe ekoHOMCKe wwTeTe Ha papMamMa MY3HHUX
KpaBa. IIpoTexIux rofrHa, eNU300THONOMIKA CIy»k0a je ca HalJIeXHUM
BETEPUHAPCKUM OpraHu3alijama UHTEH3UBUpaia KOHTPOJIYy MacTUTUCA. Y
2021. ronuny je y naboparopyjama BeTeprHapCKOr MHCTUTYTA MPEITIEaHo
je daxrepronowmku 464 y3opaka cekpera MIMjeuHe XJIHje3fe o 000sbeux
KpaBa. UpeHTudrKoBaHu cy cbefiehu y3pouHHULIM MacTUTHCA: Streptococ-
cus spp., Enterococcus spp., koarynasa NO3UTUBaH CTa(PUIIOKOK, Koaryiasa
HeraTuBaH ctaduiokok, Trueperalla pyogenes, Corynebacterium spp., E.
coli, Klebsiella spp., Enterobacter spp., Pseudomonas spp., KBaCHULle U
Prototheca. Tlpumjehen je mopacT I/7bBUBUYHUX MacTUTHCA Ha (papmama. Y
OBOM paly Cy IpUKa3aHU U NPUKAa3W HajBaXXHHUjUX CIydajeBa Cy3dHjama
TEIIKUX MACTUTHCA MACTUTHCA KpaBa.

KspyuHe pHjedu: MacTUTHC, KOHTPOJIA, NTPHUKa3 CllydajeBa
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CONTROL OF MASTITIS IN COWS: CASE REPORTS

Oliver Stevanovi¢!™

PI Veterinary Institute of Republika Srpska “Dr. Vaso Butozan” Banja Luka,
Republic of Srpska, Bosnia and Herzegovina

*Corresponding author: oliver.stevanovic@virs-vb.com

Abstract

Mastitis in cows is a multifactorial and infectious disease of udder
that causes the greatest economic damage to dairy farms. In recent
years, the epizootiological service has intensified the control of mastitis
with the competent veterinary organizations. In 2021, 464 samples of
mammary gland secretions from diseased cows were bacteriologically
examined in the laboratories of the Veterinary Institute. The following
causes of mastitis have been identified: Streptococcus spp., Enterococcus
spp., coagulase positive staphylococci, coagulase negative staphylococci,
Trueperalla pyogenes, Corynebacterium spp., E. coli, Klebsiella spp., En-
terobacter spp., Pseudomonas spp., yeasts and Prototheca. An increase
in fungal mastitis has been observed on dairy arms. This paper also
presents the most important cases of control of severe mastitis in cows.

Key words: mastitis, control, case reports
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ZDRAVSTVENO STANJE I BIOSIGURNOST
KRAVA HOLSTAJN-FRIZIJSKE RASE U PUERPERIJUMU
(PREGLED ISTRAZIVANIJA)

Jovan Bojkovski', Sreten Nedi¢', Sveta Arsi¢!, RadiSa Prodanovic?,
Ivan Vujanac!, Miloje Puri¢', Dejan Bugarski?, Milan Ninkovi¢?,
Nektarios Giadinis*, Nikolaos Pasnousius*

'Dr Jovan Bojkovski, redovni profesor, Dr Sreten Nedi¢, asistent, Sveta Arsic,
DVM, asistent, Dr RadiSa Prodanovi¢, docent, Dr Ivan Vujanac, vanredni profesor,
Dr Miloje Duri¢, docent, Fakultet veterinarske medicine, Univerzitet u Beogradu,
Beograd, Srbija
2Dr Dejan Bugarski, visi nauc¢ni saradnik,Naucni institut za veterinarstvo, ,Novi
Sad“, Novi Sad, Srbija
’Milan Ninkovi¢, DVM, istraziva¢ pripravnik, Nau¢ni Institut za Veterinarstvo, Sr-
bije, Beograd, Srbija
*Nektarios Giadinis, PhD,professor, Nikolaos Panousis, PhD professor?, Faculty of
Veterinary MedicineSchool of Health Sciences Aristotle University of Thessaloniki
PC 541 24, Thessaloniki, Greece
*Korespodentni autor: bojkovski@vet.bg.ac.rs

Kratak sadrzaj

Intenzivan uzgoj goveda obuhvata ¢itav niz tehnoloskih postupaka koji
treba da omoguce kontinuiranu proizvodnju i optimalno koris¢enje proiz-
vodnih kapaciteta. Kod visoko mle¢nih kava metabolicki poremecaji kao
Sto su ketoza, sindrom masne jetre, puerperalna pareza, acidoza buraga,
laminitis, su posledica uticaja mnogih ¢inilaca, kao $to su neizbalnsirana
ishrana, losi uslovi drZanja i nege. Profilaksa metabolickih poremecaja se
obavlja ishranom koja treba da bude uskladena prema proizvodnom obroku
i proizvodnoj kategoriji uz kontrolu zdravlja krava. Biosigurnost, dobrobit,
dobra proizvodacka praksa i analiza rizika u kriticnim kontrolnim tackama
su veoma znacajni elementi u intenzivnoj govedarskoj proizvodnji. Planska
primena biosigurnosnih mera presudna je u zastiti zdravlja goveda i uspeha
same proizvodnje. Preporuka je da se stalno izgradjuje svest zaposlenih o
stvarnoj potrebi zastite proizvodnje u celini, da postoji aktivan odnos pre-
ma postoje¢im pretnjama i da preduzete mere predstavljaju klju¢ uspeha u
osmiSljavanju i pripremi planova biosigurnosti za svaku konkretnu situaciju
odnosno farmu visoko mle¢nih krava. Cilj ovog predavanja je da se da prikaz
zdravstvenog stanja krava u puerprijumu i da se ukaze na znacajnost procene
biosigurnosnih mera na farmama visoko mle¢nih krava.

Klju¢ne reci: krave, biosigurnost, zdravstveno stanje, puerperium

Zahvalnica: Rad je podrzan sredstvima Ministarstva prosvete, nauke i teh-

noloskog razvoja Republike Srbije (Ugovor broj 451-03-9/2021-14/200143).
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HEALTH CONDITION AND BIOSECURITY
OF HOLSTEIN-FRIZIAN COWS IN PUERPERIUM
(RESEARCH OVERVIEW)

Jovan Bojkovski', Sreten Nedi¢', Sveta Arsic¢!, RadiSa Prodanovic’,
Ivan Vujanac', Miloje Duri¢!, Dejan Bugarski?, Milan Ninkovic?,
Nektarios Giadinis*, Nikolaos Pasnousius*

Jovan Bojkovski,PhD full professor, Sreten Nedi¢, PhD teaching assistant, Sveta
Arsi¢, DVM, teaching asistant, RadiSa Prodanovi¢, PhD asistant professor, Ivan
Vujanac, PhD, asociate professor, Miloje Buri¢, PhD, asistant professor, Universty
of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
“Dejan Bugarski, PhD, Scientific Veterinary Institute ,Novi Sad“, Novi Sad,
3Milan Ninkovi¢, DVM , Scientific Veterinary Insditute, Serbia, Belgrade,
“Nektarios Giadinis,PhD, profressor, Nikolaos Panousis, PhD, professor, Faculty of
Veterinary Medicine School of Health Sciences Aristotle University of Thessaloniki
PC 541 24, Thessaloniki, Greece
*Corresponding author: bojkovski@vet.bg.ac.rs

Abstract

Intensive cattle breeding includes a number of technological procedures that
should enable continuous production and optimal use of production capacities.
By cows with high milk productin, metabolic disorders such as ketosis, fatty liver
syndrome, puerperal paresis, rumen acidosis, laminitis, are due to the influence
of many factors, such as unbalanced diet, poor posture and care. Prophylaxis
of metabolic disorders is performed with a diet that should be harmonized
according to the production meal and production category with the control of
cow health. Biosecurity, wellfare, good manufacturing practice and risk anal-
ysis at critical control points are very important elements in intensive cattle
production. Planned application of biosecurity measures is crucial in protecting
cattle health and the success of production itself. The recommendation is to
constantly build the awareness of employees about the real need to protect
production as a whole, to have an active attitude towards existing threats and
that the measures taken are the key to success in designing and preparing
biosecurity plans for each situation or high dairy farm. The aim of this lecture
is to present the health status of cows in the puerprium and to point out the
importance of assessing biosecurity measures on farms of dairy cows.

Key words cows, biosecurity, health status, puerprium
Acknowledgement
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CYIUIEMEHTHU Y HCXPAHH MJIEYHHX KPABA KAO
IMMOTEHIIUJAJITHHU MOJYJ/IATOPHU METABOJ/IU3MA

Jbydomup Josanosuh', Cperen Hepuh?, WBaH Byjanau?®, Paguma
[Tpomanosuh* Xepko CnamojeBuh®, lanujena KupoBcku®

IIp Jbydomup Josanosuh, nouent, Katenpa 3a ¢usuonoryjy u duoxemujy, daxynrer
BeTepUHApCKe MenuiiuHe, YHUBep3uTeT y beorpany, Cpbuja
“IIp Cpeten Henwh, acucrent, Karenpa 3a fonectu nankapa, ®axynrer

BETEpPUHAPCKE MenuluHe, YHUBep3UTeT y beorpany, Cpduja

Sp WBau Byjuau, Baupenuu mpodecop, Karempa 3a donectu mankapa, daxynrer
BeTEpUHApCKe MenuiiuHe, YHUBep3uTeT y beorpany, Cpbuja

‘Ip Paguma [Tponanosuh, nouent, Katexpa 3a donectu nankapa, Pakynrer
BeTEpUHApCKe MenuiiuHe, YHUBEP3UTET y beorpany, Cpbuja
>Ip XKemxo CrnamojeBrh, BULIM HAyYHHU CapamHUK, JY BeTepHHAPCKH UHCTHTYT
Penybnuke Cpncke ,JIp Baco byrosan“, bama Jlyka, Penydnuka Cpncka, bocHa u
XepLerosuHa
ITp Manujena Kuposcku, penosau npodecop, Karempa 3a dbusnonorujy u
duoxemujy, Gaxynrer BeTepuHapcke MefuLMHe, YHUBEp3UTeT y beorpany, Cpduja
*KopecnionenTtHu ayrop: ljubomir.jovanovic@vet.bg.ac.rs

Kpartak cagpxaj

Cenexuuja BUCOKOMIIEYHUX KpaBa je JOBeJa JO [TopacTa MIEYHOCTH allu
je 3HayajHO onTepeTwIa MeTaboiM3aM KOJ OBUX XKUBOTHHA. Haume, ca
NIOYETKOM JIaKTallhje HaIJIO PacTy norpede 3a EeHeprujoM U MUHEPAIHUM
MaTepHjama, IIpe CBera KaalujyMOM, IITO AOBOLH [0 M0jayaHOr TPOLIeHka
COIICTBEHUX PE3EPBH, UECTO [JO HUBOA KOjU HETaTUBHO YTUYE HA 3[PaBJbe
KpaBa. 3aTo ce MmoceAmux rogrHa cBe Beha maxmwa Mokiama U3ydaBamwy
CynjemMeHaTa y MUCXpaHW KpaBa KoOju du oMoryhuium KUBOTHUBH [a
HajKPUTUYHUjU TIEPUO]] TPOU3BOAHOT LIMKIyca npeBasubhe de3 nopemehaja
30paBiba, Y3 OOP’KaBake BUCOKE MPOU3BOAHE U N0OpodUTH jennHke. Kao
CYIIJIEMEHTH KOjH LITUTE JETPY OF U3Pa3sUTOr MeTadonmnukor onrepehema
KOME Cy H3JI0KEHE OBE KMUBOTHUIHE YECTO CE KOPUCTE IIPOIUJIEH-TTIUKOI
Y XOJIUH, JIOK C€ 3a [IPEBEHLIN]Y XUIIOKA/ILIEMHUje€ KOPUCTE 3aKUCE/bUBAYN
mokpahe. Mehytum, ynorpeda OBUX CyIUIEMEHATA j€é YECTO EKOHOMCKH
HeonpaBJaHa 3a ¢apMepa a U YNUTHOT je edekTa HAKOH AyroTpajHe
ynotpede. Crora ce caBpeMeHa UCTpakuBamwa [IPEeBaCXOJHO YCMEpPaBajy
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Ha MOryhHOCT KopHlrhemwe je(THHUX i e(pUKACHUX CyTUIEMEHTUMA KOjU
NOTHUYY U3 IPUPOIHUX U3BOpa. To Cy, Ipe cBera, TAHWHU M €KCTPAKT OeJior
TyKa Kao JepuBaTH OWbaka, 3aTUM AEPUBATH aild U MUPKOEJIEMEHTH
WHKOpHopHcaHu y henuje kBacana kao wWro je XxpoM. OBU CyIUIEMEHTH
Cy HEWKOJIJ/bUBU IIPHU OyXKO0j YNOTPEOH, a NOjeIUHU, OCUM IITO MOTY
NOJAPKaTH UHTEH3MBHE MeTabolIWuyke Mpolece, MO3UTUBHO YTUUY Ha
NOOPOOUT KUBOTHHIA CMAaWEHEM CTPECA ald U Ha XXKUBOTHY CPENHHY,
CMamemheM eMHUCHje TacoBa ca e)eKToM CTakieHe daliTe (ka0 MeTaHa).
la du ce podune nHGOpMaLHUje 0 CYyIJIEMEHTY KOje Cy alUIMKaTUBHE 3a
(apmepa, HEONIXOAHO je UCIIUTATH MeTadOINUKe epeKTe CyIIeMeHTa, alu
Y MOJIEKYJICKE MEXaHU3Me JIeJIoBama. Tako CMO y HAlllUM UCTPaKMBabUMa
BE3aHUM 3a NPUMEHY XpOMa Kao CyIlJIeMeHTa KOJ KpaBsa, a Koja Cy
YK/by4HJla UCIUTUBAkE MOJIEKYJIaPHUX MeXaHU3aMa, YTBPIWIMU 1a je 3a
MOCTH3ame MOBOJBHOT e(PeKTa HEOMIXOAHO EHEPreTCKU MPUIArOOUTH OOPOK,
jép y CylpOTHOM IpPUMEHa XpoMa JJOBOJU U IO CMamemha MIEYHOCTH. Y
3aK/by4Ky, 3a KOpULIhewme CylieMeHaTa Kao MoJyJaropa Metadbonvusma
je moTpedHO CIpOBECTH CBeODyXBaTHA MCIUTHUBAWA KOja [ajy MOy3laHe
pesyirare 0 Jo3aMa CyIUIEMEHTa KOjU MMajy HajllOBO/bBHUJU yTHLAj HA
MPOU3BOIBKY, 30PaB/be U NOOPODUT KpaBa.

KJBY‘IHC peuyH: CyIUIEMEHTH, BUCOKOMJIEUHE KPABE, MmeTadonnzam

3axBanHuna: Mctpaxxusame je cipoBefieHo y3 nmogpiuky ®oHza 3a Hayky
Penybnuke Cpduje, 6poj npojexta 7750295 enr. “Mitigation of methane
production from dairy cattle farm by nutritive modulation of cow's
metabolism-MitiMetCattle”.
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SUPPLEMENTS IN DAIRY CATTLE DIET AS POTENTIAL
MODULATORS OF METABOLISM

Ljubomir Jovanovi¢', Sreten Nedi¢?, IvanVujanac?, Radisa
Prodanovi¢, Zeljko Sladojevi¢’, Danijela Kirovski®

'Ljubomir Jovanovi¢, PhD, Assistant Professor, Department for Physiology and
Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
Sreten Nedi¢, PhD, Teaching assistant, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
3Dr Ivan Vujanac, Associate professor, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
“Dr RadiS$a Prodanovi¢, Assistant professor, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbi
Dr Zeljko Sladojevi¢, Senior Research Associate, PI Veterinary Institute of the
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Herzegovina
®Danijela Kirovski, PhD, Full professor, Department for Physiology and
Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author: ljubomir.jovanovic@vet.bg.ac.rs

Abstract

The selection of dairy cattle led to increased milk yield, but significantly
burdened the metabolism. Namely, with the beginning of lactation, needs
for energy and minerals, primarily calcium, increase sharply leading to
increased consumption of own reserves, often to levels that negatively
affect the health. Therefore, increasing attention has been paid to the
supplements in diet that would enable the animal to overcome the most
critical period of the production cycle without health disorders, while
maintaining high production and welfare. Propylene glycol and choline
are often used to protect liver from the extreme metabolic load, while
urinary acidifiers are used to prevent hypocalcemia. However, use of
these supplements is often economically unjustified for the farmer
and has a questionable effect after long-term use. Therefore, modern
research is primarily focused on the cheap but effective supplements
that come from natural sources, first of all tannins and garlic extract
as plant derivatives, algae derivatives, and microelements incorporated
in yeast cells such as chromium. These supplements are harmless when
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prolonged use, and some, in addition to supporting intensive metabolic
processes, have a positive effect on animal welfare by reducing stress
but also to environment, reducing greenhouse gas emissions (such as
methane). In order to obtain information about certain supplement
that is applicable to the farmer, it is necessary to examine metabolic
effects of supplement, but also molecular mechanisms of action. Thus,
our research related to the use of chromium as a supplement, which
included testing molecular mechanisms, sugestted that beneficial effect
can be achived only if dietary energy is adjusted, otherwise chromium
usage leads to reduced milk yield. In conclusion, the use of supplements
as a modulator of metabolism requires comprehensive studies that
give reliable results on the doses of supplements that have the most
favorable impact on the production, health and welfare.

Key words: supplements, dairy cattle, metabolism

Acknowlegement: The research was conducted with the support of
the Science Fund of the Republic of Serbia, project number 7750295,
“Mitigation of methane production from dairy cattle farm by nutritive
modulation of cow’s metabolism-MitiMetCattle”.
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3HAYAJ CEJIEHA Y ITPEBEHITHUJH 3A0CTAJIE ITOCTE/bUIE
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Kparak cagpixaj

3npaBCTBEHA 3alITUTA MIMjEYHHUX KpaBa IpefiCcTaB/ba Beoma dUTaH paKkTop
ycrjexa y MpOoU3BOAKBY MIHjeKa. Y TOM CMHUCIY HENIOXOAHO je Mpenys3u-
Mame MPEeBEHTUBHUX Mjepa 3a CIIpHjedaBame MojaBe 34paBCTBEHUX MPO-
OnemMa ca UM/bEM CMamema EKOHOMCKHUX I'yduTaka. Jenan on Hajuemrhum
30paBCTEHUX MpodiemMa y nyeprnepujymy je 3aoctana nocressuua (311),
YyMja caHalMja JOBOAHU 10 oBehama TPOLIKOBA U CMamkea PENPOAYKTHBHE
edukacHOCTH. LJ1/b OBOT MCTpakKUBamwa je Ja yTBPAU [ JIU IIOCTOjU YTH-
1]aj CeJeHa alyIMKOBAHOT TPU HeJe/be Mpes OYEKUBAH MapTyC Ha MOjaBy
3a0CTajama IMOCTE/bULE KO MIIMjEYHUX KpaBa y OJHOCY Ha INpenapar
KOjU HEMa CeJieH y CBOM cacTaBy. McIHUTHBame je U3BPILEHO HA TPH
rpyne of o 13 xpaBa XomnurajH-ppusujcke pace. Ilpsa rpyna je duna
KOHTpOJIHA (A), a orneguum rpynama (b u LI) Tpu Heperme npen o4eKku-
BAHO TE/bEHE AIUTMKOBAHU Cy ciaefehu nmpenapatu: rpyni b je atuimkoBaH
BuTaMMHCKH mpenapaT AJLLE, a II rpynu je amiunkosan Promtselen®
(koju y cacraBy ocum A,Jl, 1 E BUTAaMHHA UMa M HATPUjyM-CEJIEHHWT).
Pesynraty cy nmokasaav HajMamwy I10jaBy 3a0CTajle MOCTEJBULIE Y TPYIIH
LI. ITojaBa 3aocTasie MOCTEJBULIE KOJ KpaBa KOHTPOJIHE IpyIe je nujar-
HoCcTHKOBaHa y 38,46% ciyyajesa (5/13). ¥ ornepHoj rpynu b 3aocrana
NoCTespHIIa je AujarHocTkoBaHa y 30,77% cimydajeBa (4/13). Y ornenHoj
rpynu Ll 3aocnana mocrespuna je gujarHcTukoBaHa y 15,38% ciyvajeBa
(2/13). Pe3yntatu oBOr paja ce Momynapajy ca OpojHUM pesynaTuma
Y3 JIUTEpPAType O NMO3UTHUBHO) KOpeIaurju CyIVIEMEHTALUje CEeJleHa y
IIPEBEHLIMjH 3a0CTajama MOCTe/buLe KOJ KpaBa. Moxe ce 3ak/by4yuTH Ja
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TpPeTMaH MpenapaToM KOjH y CBOM CaCTaBy Cafip KU CeJieH CMambyje TojaBy
3a0CTajama MoCcTebulle HAKOH MapTyca | Ia aluIMKaldja mpenapara Koju
Caip’kU CaMO BUTAMHHE HHUje JOBOJbHA 3a e(DUKACHY MPEBEHTHUBY.

KibyuyHe pHjeuH: 3a0CTajame MOCTe/bUIle, KpaBe, CeJIEH, BATAMUHU
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THE IMPORTANCE OF SELENIUM IN THE PREVENTION OF
RETAINED PLACENTA IN DAIRY COWS
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Kanacki', Ivica Jozef?, Dusan Lazi¢?
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*Corresponding author: srdjan.todorovic28@gmail.com

Abstract

The health care of dairy cows is a very important factor in milk
production. In that sense, it is necessary to take preventive measures to
prevent the occurrence of health problems in order to reduce economic
losses. One of the most common health problems in the puerperium is
placental retention (RP), the remediation of which leads to increased
costs and reduced reproductive efficiency. The aim of this study is to
determine is there correlation an effect of selenium applied three weeks
before the expected partus on the occurrence of placental abruption in
dairy cows in relation to the preparation that does not contain selenium.
The test was performed on three groups of 13 Holstein-Friesian cows.
The first group was control (A), and the experimental groups (B and
C) three weeks before the expected calving were given the following
preparations: group B was given vitamin preparation AD.E, and group
C was given Promtselen® (which in addition to A, D, and vitamin
E has sodium selenite). The results showed the lowest incidence of
placental retention in group C. Occurrence of placental retention in
control group was diagnosed in 38.46% of cases (5/13). In experimental
group B, retained placenta was diagnosed in 30.77% of cases (4/13). In
experimental group C, the retained placenta was diagnosed in 15.38%
of cases (2/13). The results of this work coincide with numerous
results from the literature on the positive correlation of selenium
supplementation in the prevention of retained placenta in cows. It can
be concluded that treatment with a preparation containing selenium
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reduces the occurrence of placental retardation after parturition and

that the application of a preparation containing only vitamins is not
sufficient for effective prevention.

Key words: retained placenta, cows, selenium, vitamins
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[IpenaBame 10 MO3UBY

AKTHBHOCT CEJIEHOEH3HUMA GPx-1 U GPx-3 Y KPBH PAITHHUX
KOKBA HA TEPUTOPHUIJU HEHTPAJIHE CPBHUJE

OnuBepa Bamuuh', TTetap MunocasmeBuh?, MBaH JoBaHOBHh?,
Csetiiana Munanosuh*

!Ip Onusepa Bamuuh, Ban. npod. Paxynrter BereprHapcke menuuune, beorpan, Cpbuja
2Ip Tetap Munocasmesuh, Pen. mpod. ®axkynreT BeTepuHApCKke METUIIMHE,
beorpan, Cpduja
3IIp Wan JoBaHoBuh, Pen. mpod. PaxynTeT BeTepuHapcke menuiune, beorpan, Cpbuja
‘IIp CeeTnana MunaHnosuh, BaH. mpod. ®akynTeT BeTepUHAPCKE METUIHHE,
beorpaz, Cpbuja
Konrakt Onusepa Bamuuh: olja@vet.bg.ac.rs

Kpartak cagpxaj

[nyratroHn nepokcunasza (GPx) je eH3UM KOju OCTOjU Y 8 U30EH3UMCKUX
obnuka, of kojux GPx-1 je obnuraTopHy UHTpaLENyJIapHU €H3UM KOjU
je mpucyTtaH y cBUM TKUBKMMA U henwjama ok je GPx-3 axkTuBaH y
eKCTpaLnenylapHUM TEYHOCTUMA, TOCeOHO Y KpBHOj I1a3Mu. OCHOBaHa
ynora GPx ce ornepa y 3amiTuTu henuja of OKCUAATHUBHOT CTpeca
KOjer UHAYKYjy C10000HU KUCEOHWUYHHU pafgukanu. AkThBHOCT GPX ce
y3UMa Kao MOy3[laH MHAUKATOP CTaTyca CeJleHa Y OpraHu3My JbyOoU U
XKUBOTHHA. OCHOBHHU NYT YHOCA CeJIEHa Y OpraHM3aMm je IpeKo jaHna
UCXpaHe. YHeTH ceneH ce yrpahyje y ob/IMKy CeIEHOMETHUOHHUHA H
CEJIEHOLUCTEVHA y TKUBHE NPOTEHMHE, OOHOCHO eH3ume. Y Cpduju cy
U3BplLIEHA TeMe/bHa MCIIWTUBAaMKa Cajprkaja CeJleHa y XpaHUBHUMa U
nomMahuMm XUBOTHHAMA, MOCEDHO KOJ €KOHOMCKH 3HAa4ajHUX BPCTaA
Kao LITO Cy )XUBHHA, CBUIE, OBLE U rosena. Mehytum, no caga Hucy
NeTa/bHO UCIUTAHU KOWH, MOCEOHO OHM KOjU HUCY CYIUIEMEHTHUPaHHU
BUTAaMHHCKO-MHHEPAJHUM NpenapaTuMa Koju caapske ceneH, Beh ce
XpaHe UCK/bYYHBO JIOKAJIHO y3rajaHUM XpaHUBUMaA WUJIH Cy Ha UCIALIY.
TakaB je ciyyaj ca pagHMM KOBHUMAa KOjU CE€ MAaXOM KOpHUCTe 3a
W3BJIayesbe JpBa U3 LIyMa UJIY 38 TPAHCIOPT pode N0 HENPUCTYaYHUM
TepeHuMa. Ycien cnenu@UUHOr HauyvHa Ap)XKawka OBAKBU KOBU CY
UJeaJIHU UHOUKATOPH CTaTyCa CejieHa KOJ MOHOTaCTpUUHUX Ourbojena
Ha [aTOM JIOKAJIUTETYy.
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Y HameM HUCTpakKMBaHjy YKYIHO je UCHUTaHO 12 y3opaka KpBU KOHa
Npey3eTUx ca JIOKaJauTeTa onmTHHa Kpasseso, 3ajayap, BasmeBo u
Jumutposrpan, ¥ To: 12 y3opaka KpBHe 1a3me U 12 ysopaka uCipaHux
E€pUTPOLUTA. Y30pLUH CY TPAHCIIOPTOBAHU Y XJIaJHOM JIaHLy, @ OAMax I10
IIpUjeMy Cy CKJIAAUILTEeHH y 3amp3uBay Ha -20 LI. Mepewe akTUBHOCTH
GPx 3 u GPx 1 je BpuweHo metonom no ['yHIIepy Ha TalacHOj Oy>XUHU
o 366HM. [TpUIMKOM y30pKkoBama 3a CBAKO IO CYy €BUINEHTUPAHU
Iojlaliy O IOy, CTAPOCTH, BaKUWHALUJU U NEXEIIMUHTU3ALU)H, CACTaBy
Y NOPEKJIy NAaTUX XpPaHUBA.

[Tpoceuyna aktuBHOCT GPx-1 je 502,02 + 91,77 pKat/l , a GPx-3 3,46
+ 1,02 pKat/l mro He ykasyje Ha mocTojame U3pasUTOr JedULUTA
cesieHa y MOMmyJallkju HeCyTyIeMeHTUPAaHUX PaSHUX KOba HAa TEPUTOPHjU
ueHTpanse Cpduyje.

Kipyune peun: GPx, komwy, ceneH, Cpduja

Adunujanuja: “Pap je moapkaH cpencTBUMa MUHUCTapCTBa MPOCBETeE,
HayKe ¥ TEXHOJOIIKOT pa3Boja Pemybnuke Cpduje (Yrosop dpoj 451-03-
68/2022-14/200143). “

168



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

Lecture by invitation

ACTIVITY OF SELENOENZYMES GPX-1 AND GPX-3 IN THE
BLOOD OF WORKING HORSES IN CENTRAL SERBIA

Olivera Valci¢!, Petar Milosavljevi¢?, Ivan Jovanovi¢?, Svetlana
Milanovi*

!PhD Olivera Valci¢, Prof .,Faculty of Veterinary Medicine, Belgrade, Serbia
2PhD Petar Milosavljevi¢ Prof., Faculty of Veterinary Medicine, Belgrade, Serbia
SPhD Ivan Jovanovi¢ Prof., Faculty of Veterinary Medicine, Belgrade, Serbia
“PhD Svetlana Milanovi¢ Prof., Faculty of Veterinary Medicine, Belgrade, Serbia
Contact Olivera Val¢i¢- olja@vet.bg.ac.rs

Abstract

Glutathione peroxidase (GPx) is an enzyme that exists in 8 isoenzyme
forms, of which GPx-1 is an obligatory intracellular enzyme present in
all cells while GPx-3 is active in extracellular fluids, especially in the
blood plasma. The established role of GPx is reflected in the protection
of cells from oxidative stress induced by free oxygen radicals. GPx ac-
tivity is taken as a reliable indicator of selenium status in humans and
animals. The main route of selenium intake is through the food chain.
The introduced selenium is incorporated in the form of selenomethi-
onine and selenocysteine into tissue proteins and enzymes. In Serbia,
thorough tests of selenium content in nutrients and domestic animals
have been performed, especially in economically important species
such as poultry, pigs, sheep and cattle. However, so far, horses have
not been tested in detail, especially those that are not supplemented
with vitamin-mineral preparations that contain selenium, but are fed
exclusively on locally grown nutrients or are grazing. Such is the case
with working horses, which are mostly used for clearing timber from
forests or for transporting goods on inaccessible terrains. Due to the
specific way of keeping, such horses are ideal indicators of selenium
status in monogastric herbivores in a given locality.

In our research, a total of 12 samples of horse blood taken from the

sites of the municipalities of Kraljevo, Zajacar, Valjevo and Dimitrovgrad

were examined, namely: 12 samples of blood plasma and 12 samples
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of washed erythrocytes. The samples were transported in a cold chain,
and immediately upon reception they were stored in a freezer at -20
C. Measurement of GPx-3 and GPx-1 activities was performed by the
Gunzler method at a wavelength of 366 nm. During sampling, data on
sex, age, vaccination, deworming, and composition and origin of given
nutrients were recorded for each animal.

The average activity of GPx-1 is 502.02+91.77 pKat/l, and GPx-3
3.46+1.02 pKat /1. These values do not align working horses in central
Serbia as markedly selenium deficient.

Key words: GPx, selenium, horses, Serbia

Affliation: “The study was supported by the Ministry of Edu-
cation, Science and Technological Development of the Repub-
lic of Serbia (Contract number 451-03-68/2022-14/200143).”
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*Kopecnonentau ayrtop: erdeljanm@polj.uns.ac.rs

Kparak cagpxaj

CyDKJIMHMUYKY €HIOMETPUTUC NPELCTaB/ba jeflaH Off HajBaKHUjUX y3poKa
CTepuInTeTa KOJ KOoOMna. PyTMHCKM PeNpOAyKTHBHM IIpErye]] 4ecTo
MOJK€ JIaTH JIaXHO HEraTUBHYy CIUKY. bUo na ce pagu o Tome [a cy
pEe3yJITaTH MOTPELIHO NPOTyMAY€HU WU JIaXXHH, WIH Cy KIMHUYKH
3HaUY CyBUIIE CYNTWIHW WIN Cy NPUCYTHHU CamMO TOKOM ofpeheHux
dasa ectpycHor puknyca. CyOKIMHUYKM €HOOMETPUTUC NOAjefHaKO
HEraTUBHO YTHUYE Ha PENpOIYKLUHjy KoOWIa Kao M KIMHUYKa (popma
eHfiomerputica. HacTaHKOM €HIOMETPUTHCA, YTEPYC KA0O MUKPOK/IMMAT,
110CTaje HEMPUKIIaLHO OKPYKEHBE U 3a CIIEPMATO30UIE U 32 UMIUIaHTaLUja
emOpuoHa. Ilocnenwux IeueHuja, pasBUjeH je YUTaB HU3 Mame WU
BUILIE YCIELUIHUX METOMAA y OWjarHOCTULIM €HIAOMETpUTHCA Koduia. Te
METOZE Ce MOIYy KIaCHU(UKOBATHU Kao LUTOJIOIIKE, MUKPOOHUOJIOIIKE,
yJITpacoHOrpaCcke ¥ kao aHa/k3a CeposIolIKKA DuomMapkepa. Mehytum,
CYLITUHCKE NIPOMEHE CE HellaBajy Yy Be3W LIMTOKWHA U NPOCTaIlaHAWHA
KOjH Ce cajla CMaTpajy K/byYHUM aKTEPH Y Pa3IMUUTUM PENPOSYKTUBHUM
171



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PEITYBJIIMKE CPIICKE (FBOCHA U XEPLIETOBHMHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

npouecuMa U BUXO0Ba JUCPEryalyja MOXe NOPEMETUTH HOpMalHe
dyHkuuje marepuue. Tako je onucaHa Be3a U3Mely eHIOMETPUTHCA KOT,
K0oDH/Ia ¥ MpOMEHaMa y 0dpaclly ekcrpecHje mpouHpamaTOPHUX UTUTOKHHA
Kao Wro je IL-6 1 nmpocrarnanivHa y y3opuuma TKMBa MaTepuLie, OHOCHO
KoHUeHTpauuje IL-6 u mpocrarnanguna y cepymy (PGF2o u PGE2) dune
BUILE KOJ KOOWIa ca eHooMeTpuTucom. HajHOBHje cTynuje rosope o
BE3M eKCTpalenyJapHUX Be3UKyJa U UCNyIITakha HUTOKUHUMA OTHOCHO
XEMOKMHHUMA y BaHNEINjCKY MUBE @ OHU MTOCJAEAUYHO MOTY YTULIAaTH Ha
(bM3MOJIOLIKE H/W/K NaToNoWKa GyHKIHja HUBHUX henrja. CBakako CBe
OBE MeTofie, yK/bydyjyhu U HajHOBHUje, UMajy CBOje MPESHOCTH U MaHe
aJiv Ceé MOTY KOPUCTUTH, Ca MabUM WIH BehUM yCcniexoMm, y JujarHoCTULN
CYyOKIIMHUYKOM €HEeJOMEeCTpUTHCA KODWIa Kao BeoMa BakKHOT mpodiema
y PENpOnyKUHUjU KOOHUA.

KibyuHe peun: kodune, eHIOMETPUTHC, AUjarHOCTUKA
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DIAGNOSTICS OF SUBCLINICAL ENFOMETRITIS IN MARES
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Abstract

Subclinical endometritis is one of the most important causes of in-
fertility in mares. Routine reproductive examination can often give a
false negative image. Whether the results are misinterpreted or false,
the clinical signs are too subtle or present only during certain phases
of the estrous cycle. Subclinical endometritis has as negative effect on
mare reproduction as the clinical form of endometritis. With the onset
of endometritis, the uterus as a microclimate, becomes an unsuitable
environment for both sperm and embryo implantation. In recent de-
cades, a number of more or less successful methods in the diagnosis of
mare endometritis have been developed. These methods can be classi-
fied as cytological, microbiological, ultrasonographic and as analysis of
serological biomarkers. However, substantial changes are taking place
in relation to cytokines and prostaglandins, which are now considered
key actors in various reproductive processes, and their dysregulation
can disrupt normal uterine functions. Thus, the relationship between
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endometritis in mares and changes in the expression pattern of proin-
flammatory cytokines such as IL-6 and prostaglandins in uterine tissue
samples, and serum IL-6 and prostaglandin concentrations (PGF2a and
PGE2) were higher in mares with endometritis. Recent studies have
shown an association between extracellular vesicles and the release of
cytokines or chemokines into the extracellular environment, and they
may consequently affect the physiological and/or pathological function
of target cells. Certainly, all these methods, including the latest ones,
have their advantages and disadvantages, but they can be used, with
greater or lesser success, in the diagnosis of subclinical endometritis
of mares as a very important problem in mare reproduction.

Key words: mares, endometritis, diagnostics
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Hukonuh®, JoBan CraHojeBuh’, [ymman Jlazuh'

Ip Bet. men. Tujana Kykypuh, acuctenr, [lomonpuspensaun gakyinreT, [JenapTmad 3a
BETEPUHAPCKY MenuluHy, YHuBep3uteT y Hosom Cany, Cpduja
2[Ip Muxajno Epnersan, Bauapenuu npodecop, [Tosonpuspenuu GakyiTer,
IlemapTmaH 3a BeTepUHApCKy MepuluHy, YHuBepsuteT y HoBom Cany, Cpouja
3p Cranucnas CumuH, goueHTt, Ilossonpuspentu dakynTet, JenapTMaH 3a
BETEPUHAPCKYy MenuLnHy, YHUBep3ureT y Hosom Cany, Cpduja
‘IIp UBan Cranuuh, pegoBHu mpodecop, [MomsonpuBpennHu dakynret, JenapTMaH 3a
BETEPUHAPCKY MemuLuHy, YHUBep3uTeT y Hosom Cany, Cpbuja
*IIp Bojan Toxos, penoBHU mpodecop, [TossonpuBpenau daxymTet, JemapTMaH 3a
BETEPUHAPCKY MenulMHy, YHuBep3uteT y Hosom Cany, Cpduja
IIp BeT. Mea. MBaH Tanmuh, acuctent, ITossonpuBpenHu dakynter, JlemapTMaH 3a
BETEpPHUHAPCKy MefuLuHy, YHHUBep3uTeT y Hosom Cagny, Cpbuja
"Ip Bet. men. Canppa Hukonuh, acucrent, [Tomonpuspensu daxynret, lenapTman
3a BeTepUHApCKy MeAuLWHY, YHHUBep3uTeT y Hosom Capmy, Cpduja
8Tp JoBan CnacojeBuh, noueHt, [TossonpuBpeHy daxynTteT, JenapTMaH 3a
BETEPUHAPCKY MenuLnHy, YHuBep3uteT y Hosom Cany, Cpduja
°Ilp BeT. Mex. JoBan CraHojeBuh, acucTeHT, [To/monpuBpenHA dakyaTeT, [JenapTMan
3a BETEpPUHAPCKy MefuLuHy, YHUBep3uTeT y Hosom Cany, CpOuja
0TTp Bet. men. Oyman Jlazuh, CTpyYHH CcapagHUK, HaydYHW MHCTHUTYT 3a
BetepuHapcTBo Hosu Caz, Cpduja
‘e-mail xoHTaKT ocobe: tijana.kukuric@gmail.com

Kparak cagpixaj

Kowu cy nomahuHU BeTUKOT Opoja raCTPOMHTECTHHAIHUX XeJIMHUHATA KOjU
IOBOJIE 10 Pa3TUUMTHX 3IPaBCTBEHUX ITPODIeMa, Kao IITO Cy YCIOPEeH pacT,
€HTEePUTHUC, KOJIMUHU HallaAu M, ToHeKan, yruHyhe. FbuxoBa KOHTposa
Dasupana je Hajuewrhe Ha NPOPWIAKTUYKO] yNOTPeOU aHTUXETMUHTHKA,
IITO je JOBEJO [0 IOjaBe PEe3UCTEHLHje Ha aHTUXEIMUHTUKE Koja je
pacrnpocTpameHa y MHOTUM 3eMjbama cBeTa. Kako Ou ce ycropuiio lupeme
PE3UCTEHLIUje, HEMOX0JHa je paldOoHaaHa NPUMEHa aHTHUXEJIMHHTHKA,
Ipe cBera kKaja 3a TO MOCTOjU peanHa moTtpeda, mwTo ce oxpehyje
Napa3suTOIOWKUM Hana3oM. Konposomky npernes npencrasba jeTHH,
Op3 ¥ penaTUBHO NOY3[aH HAUMH 33 JUjarHOCTUKY BXKHUjHUX XEIMUHTO3a
Kowa. [lopen KBaIuTaTUBHE JUjarHOCTUKE, 3HauajaH je ¥ KBAHTUTaTUBHU
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KOITPOJIOIIKY IIperyes, IIe Ha Ce Ha OCHOBY Hala3a JOHOCH OIjlyKa O
norpedu 3a TepanvjoMm. Ha mpumep, KOf CTPOHTHWIM[O03€, TpaHMIA 3a
npumeny tepanuje usnocu 200 jaja o rpamy U3MeETa, TAKO a XKUBOTHUIHE
KOje uMajy Mamu 0poj jaja He Tpeda JIEUUTH, YUMe CE CMamyje IIPUTHCAK
Ha MoMyJ/alujy CTPOHTUIUAA 1a Pa3BUjy OTIIOPHOCT Ha aHTUXEJIMUHTHUKE.
Konponoryja Moxe OUTH KOPUCTaH aylaT 3a NPOLEHYy KOHTaMHHaluje
naurmaKa U UCIycTa. Jaja mojeJUHUX BpCTa XeJIMUHATA, NonyT Parasca-
ris Spp, MOy TOAUHAMa Jia [IPEXUBE Y CIIO/bALLBO] CPENUHU U fa Dynmy
13BOp MH(EKIHje 3a HOBe NpujeMunBe jesuHke. Takohe, Tpedba ncrahu
3HaYaj KOMPOJIOWIKOr IMperiae] HAaKOH Tepaluje aHTUXEIMHUHTUIIMMA,
KaJla Cce mpoBepaBa bUXoBa edukacHOCT. [Ipema nogjaurma Arennuje 3a
JIEKOBE W JIEKOBUTa cpencrsa Cpduje, Ha TPXKUIITY Y HAILOj 3€MJBH CY
oJirajuBayMMa KOmwa JOCTYIHA CaMO Ba aHTUXEJIMUHTUKA, UBEPMEKTHUH
u ¢endenpason. To 3HAYM Oa HAIUM OfrajuBayd HEMajy MHOTO OMNLHja
3a KOHTpOJIy XEJIMUHATa aKoO C€ 0C/Iakajy CaMO Ha aHTHUIAPa3UTHUKE.
CxogHo wiome, tiocitioju Howipeda 3a Gamom egykauujom u ogiajusaud u
getiepuHapa 0 3HAudjy Kouposowxol upeinegd, Kao KOPUcHol dardwid y
upoueHu wemuHe unpexyuje, notpede 3a TWepanUjom, KOHIUAMUHAUUJE
0KONTUHE W UPOUeHe eQUKACHOCTAYU AHTUUXETMUHTAUKA, WTHO UMA 34 UUJb
HUX08Y PAUUOHATTHY YUOTHPEDY U gyTOTHPajHy yCUEWHY UPUMEHY Y UPAKCU.
Yeoherwe cenextuiuene wepanuje XeTMUHINO3A 3ACHOBAHE HA KOUPOTOUKOM
HANA3y, U0 ganckom mogeny, Ou 3HAUAHO GOTUPUHETO YCUOPABAY WUPEHA
pesuciienyuje Kog Hac.

Kn,que PE€YHN: AHTUXEJIMUHTHIH, KOIIPOJIOIIKHU ITPETTIEN, ITIaPA3HUTHU KObA,
pe3HCT€HLII/Ija Ha dHTUXEJIMHUHTHKE
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THE IMPORTANCE OF COPROLOGICAL DIAGNOSTIC FOR THE
RATIONAL USE OF ANTICHELMINTICS IN HORSES

Tijana Kukuri¢", Mihajlo Erdeljan?, Stanislav Simin3, Ivan Stancic¢?,
Bojan Toholj®, Ivan Gali¢®, Jovan Spasojevi¢’, Sandra Nikoli¢®, Jovan
Stanojevi¢®, Dusan Lazi¢'?

Dr vet. med. Tijana Kukuri¢, phD, Faculty of Agriculture, Department of Veteri-
nary Medicine, University of Novi Sad, Serbia
Dr Mihajlo Erdeljan, Associate professor, Faculty of Agriculture, Department of
Veterinary Medicine, University of Novi Sad, Serbia
3Dr Stanislav Simin, Assistant Professor, Faculty of Agriculture, Department of
Veterinary Medicine, University of Novi Sad, Serbia
‘Dr Ivan Stanci¢, Full Professor, Faculty of Agriculture, Department of Veterinary
Medicine, University of Novi Sad, Serbia
*Dr Bojan Toholj, Full Professor, Faculty of Agriculture, Department of Veterinary
Medicine, University of Novi Sad, Serbia
Dr vet. med. Ivan Gali¢, phD, Faculty of Agriculture, Department of Veterinary
Medicine, University of Novi Sad, Serbia
’Dr Jovan Spasojevi¢, Assistant Professor, Faculty of Agriculture, Department of
Veterinary Medicine, University of Novi Sad, Serbia
8Dr vet. med. Sandra Nikoli¢, phD, Faculty of Agriculture, Department of Veteri-
nary Medicine, University of Novi Sad, Serbia
°Dr vet. med. Jovan Stanojevi¢, phD, Faculty of Agriculture, Department of Veteri-
nary Medicine, University of Novi Sad, Serbia
1°Dr vet. med. Dusan Lazi¢, expert associate, Scientific Veterinary Institute Novi
Sad, Serbia
‘contact person e-mail: tijana.kukuric@gmail.com

Abstract

Horses host a large number of gastrointestinal helminths that lead
to various health problems, such as slow growth, enteritis, colic and,
sometimes, death. Their control is mostly based on the prophylactic
use of anthelmintics, which has led to development of resistance to
anthelmintics, and it is widespread in many countries around the world.
In order to slow down the spread of resistance, it is necessary to use
anthelmintics rationally, especially when there is a real need for it, which
is determined by parasitological findings. Coprological examination is a
cheap, fast and relatively reliable way to diagnose major horse helmin-
thiasis. In addition to qualitative diagnostics, a quantitative coprological
examination is also important, where the need for therapy is based on
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findings. For example, in strongilidosis, the limit for therapy is 200
eggs per gram of feces, so animals with fewer eggs do not need to be
treated, which reduces the pressure on the strongylid population to
develop resistance to anthelmintics. Coprology can be a useful tool for
assessing pasture and discharge contamination. Eggs of certain helminth
species, such as Parascaris spp, can survive for years in the external
environment and it can be a source of infection, for new susceptible
individuals. Also, the importance of coprological examination after
anthelmintic therapy should be emphasized, when their effectiveness
is checked. According to the data of the Agency for Medicines and
Medicinal Products of Serbia, only two anthelmintics, ivermectin and
fenbendazole, are available to horse breeders on the market, in our
country. This means that our breeders do not have many options for
controlling helminths, if they rely only on antiparasitics. Accordingly,
there is a need for further education of breeders and veterinarians, on
the importance of coprologic examination, as a useful tool in assessing
the severity of infection, need for therapy, environmental contamination
and assessing the effectiveness of anthelmintics, which aims at their
rational use and long-term successful application. The introduction
of selective therapy for helminthiasis based on a coprological finding,
and according to the Danish model, would significantly contribute to
slowing down the spread of resistance, in our country.

Key words: anthelmintics, coprologic examination, horse parasites,
anthelmintic resistance
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UTEROPEKSIJA KOD OVACA KAO METOD PREVENCIJE TORZIJE
MATERICE - PRIKAZ SLUCAJA

Jovan Spasojevi¢!, Slobodan Sekuli¢?, Bojan Toholj?, Branislava
Jakovljevi¢?, Ivan Stanci¢®, Ivan Pihler®, Ivan Gali¢’, Mihajlo Erdeljan®

'Dr Jovan Spasojevi¢, docent, Departman za veterinarsku medicine, Poljoprivredni
fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
Dr Slobodan Sekuli¢, docent, Katedra za neurologiju, Medicinski fakultet
Univerziteta u Novom Sadu, Novi Sad, Republika Srbija
3Dr Bojan Toholj, redovni profesor, Departman za veterinarsku medicine,
Poljoprivredni fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
‘Dr Branislava Jakovljevi¢, Ginekolo$ko-akusSerska klinika, Klini¢ki centar
Vojvodine, Novi Sad, Republika Srbija
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°Dr Ivan Pihler, vanredni profesor, Departman za stocarstvo, Poljoprivredni
fakultet Univerziteta u Novom Sadu, Novi Sad, Republika Srbija
Dr vet. Ivan Gali¢, asistent, Departman za veterinarsku medicine, Poljoprivredni
fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
8Dr Mihajlo Erdeljan, docent, Departman za veterinarsku medicine, Poljoprivredni
fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
*Kontakt osoba: Dr Jovan Spasojevi¢,
docent; e-mail adresa: jovan.spasojevic1984@yahoo.com

Kratak sadrzaj

Torzija materice je jedan od mnogobrojnih uzroka distocije kod ovaca.
[zostanak izvodenja pravovremenih dijagnostickih procedura i tretmana
odredenim akuSerskim zahvatima, moze dovesti do smrti i ovce i fetu-
sa. Ovo istrazivanje je bilo deo eksperimentalnog istrazivanja promena
u prednjoj prezentaciji fetusa ovaca usled njihovog ventro-sakralnog
polozaja u drugoj polovini gestacije. Ovaj rad opisuje tehniku izvodenja
hirurske inkorporativne uteropeksije kod 6 ovaca na kojima je izvrSeno
prethodno pomenuto istrazivanje. 14-og dana nakon izvrSenih hiru-
r$kih zahvata, sve ovce su postavljene u polozaj tako da su im trupovi
bili uspravni u odnosu na tlo i drZzane su u tom polozaju dva minuta.
Ultrazvucni pregled na mestu izvrSene uteropeksije potvrdio je da su
kod svih Zivotinja materice bile na mestu hirurskih zahvata. Ovo je
ukazalo na mogucnost da inkorporativna uteropeksija moze posluziti
kao preventivna mera u razvoju torzije materice kod ovaca. Svih 6
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ovaca ukljucenih u ovu studiju su se ojagnjile prirodno. Jedna od 6
ovaca poslata je na ekonomsko iskoriS¢avanje ¢etrnaestog dana nakon
jagnjenja. Na liniji klanja, evaluiran je trbus$ni zid na mestu izvodenja
inkorporativne uteropeksije. Patoanatomskim pregledom utvrdeno je
prisustvo tkivnih priraslica na mestu spoja roga materice sa trbusnim
zidom. Nisu sprovedena dodatna istrazivanja kako bi se utvrdilo prisus-
tvo tkivnih priraslica kod preostalih 5 ovaca ukljucenih u ovu studiju.

Klju¢ne reci: ovca, materica, torzija, inkorporativna uteropeksija
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UTEROPEXY IN SHEEP AS POTENTIAL METHOD OF UTERINE
TORSION PREVENTION - A CASE REPORT
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Jakovljevi¢*, Ivan Stanci¢®, Ivan Pihler®, Ivan Gali¢’, Mihajlo Erdeljan®
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°Dr Ivan Pihler, associate professor, Department of Animal Science, Faculty of
Agriculture, University of Novi Sad, Novi Sad, Republic of Serbia
'DVM lvan Gali¢, assistant, Department of Veterinary medicine, Faculty of
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8Dr Mihajlo Erdeljan, assistant professor, Department of Veterinary medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Republic of Serbia
* Corresponding author: Dr Jovan Spasojevi¢, assistant professor;
e-mail adress: jovan.spasojevic1984@yahoo.com

Abstract

Uterine torsion is one of many causes of dystocia in sheep. Failure in
performing of wright-time diagnostic procedures and treatments by
certain obstetric procedures, can result with death of both fetus and
ewe. This research was part of the experimental research of changes
in the anterior presentation in sheep fetuses due to their ventro-sacral
position in the second half of gestation. This manuscript described the
technique of performing surgical incorporative uteropexy in 6 ewes
in need of aforementioned research. On the 14th day after surgical
procedures were conducted, all of sheep were positioned in way that
their trunks were vertical to the ground and kept in that position for
two minutes. Ultrasound examination of surgical place of uteropexy
confirmed that, in all of the animals, uteruses were in place of surgical
procedures. This indicated the possibility that incorporative uteropexy
may serve as preventive measure in the development of uterine torsion
in sheep. All of 6 ewes included in this study lambed naturally. One of
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6 sheep was sent for economic exploitation on the fourteenth day after
lambing. At the slaughter line, the abdominal wall was evaluated at the
site where the incorporative uteropexy was performed. Patho-anatomical
examination revealed tissue adhesions at the junction of the uterine
horn with the abdominal wall. No further studies were performed to
establish the presence of tissue adhesions in the remaining 5 sheep
included in this study.

Key words: Sheep, uterus, torsion, incorporative uteropexy
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[IpenaBame 10 MO3UBY

IMEREPHA BOJIECT KO ITACA U MAYAKA

Bawa Kpctuh', lapko TaBUTKOB?

Mpod. np Bawa Kpcruh, ®akynTeT BeTepuHapCke MeOUIIMHE, YHUBEP3UTET
y beorpany, beorpan, Cpduja
2[Tou. mp Japxo JaBuTkoB, PakyaTeT BeTepUHAPCKE MeTUIIMHE, YHUBEP3UTET
y beorpany, beorpan, Cpduja
*KopecnonenTtHu ayrtop: npod.np Bawa Kpctuh: vanjak@vet.bg.ac.rs

KpaTtak camxkaj

[llehepHa donect (puaderec MEIMTYC) je €HOOKPUHOIATHja Koja ce
y BETEpUHApPCKOj MeAuLHMHU Hajuemrhe cpehe kox maca m Mauaka.
Kapaxkrepuie ce nopemehajem metradonusma yI/beHUX XUOpaTa, MacTH
U IPOTEWHA, a HacTaje Kao Mocjaenulla anCoJyTHOI WU PelaTUBHOT
HeJl0CTaTKa MHCY/IMHA. Ha 0CHOBY maToreHese nujadeTec METUTYC Ce JEeNTH
Ha 2 OCHOBHE TpyTe: TUI 1-UHCYJIMH 3aBUCHU U TUII 2- UHCYJIMH HE3aBUCHU
00Uk Donectd. MHCY/IUH 3aBUCHU [HjadeTec MEIUTYC KapaKTepuile
Ce XUIOUHCYJIMHEMHU]JOM Koja je mpaheHa xunepriukemujom. Tum 1
nvjadetec MEIUTYC WIM CEKyHAAPHU AHWjadeTec MenuTyc je Hajuemrhu
00Uk gujadeTreca KOjU Ce jaB/ba KOJ Iaca, a TUIl 2 KOO Madaka. MHCynuH
HE3aBUCHU (PE3UCTEHTHHU) AujadeTec KapaKTepHILE XUIIEPITIUKEeMHUja
YAPYXK€Ha Ca XUMEPUHCYIUHEMHUjOM. Y KIMHUYKO] CIULMU 0DOJIENTUX
YKUBOTHA TOMUHUPA MOTUOUIICH]a, TOWypHUja U nonudaruja. Y Hajsehem
Opojy cnyvajeBa, Teparnuja Ce CBOOY Ha alUIMKallWjy UHCYIUHA U YBOhewmeM
IOUjETEeTCKOT peXUMa HCXpaHe.

Krpyune peun: mehepna dosect, mac, Mayka
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Lecture by invitation

DIJABETES MELLITUS IN DOGS AND CAT

Vanja Krsti¢", Darko Davitkov?

'Full professor Vanja Krsti¢, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
2Assistant professor Darko Davitkov, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
*Corresponding author, prof.dr Vanja Krsti¢: vanjak@vet.bg.ac.rs

Abstract

Diabetes (diabetes mellitus) is that the endocrinopathy in veterinary
medicine, most commonly in dogs and cats. It is characterized by dis-
order of carbohydrate, fat and protein, and is the result of absolute
or relative insulin deficiency. The division of diabetes mellitus based
on the pathogenesis of the disease was done on the two main groups:
Type 1 insulin-dependent and Type 2 - insulin-independent form of
the disease. Insulin dependent diabetes mellitus is characterized by
hipoinsulinemijom which is accompanied by hyperglycemia. Type 1
diabetes mellitus or secondary diabetes mellitus is the most common
form of diabetes that occurs in dogs, Type 2 in cats Insulin indepen-
dent (resistant) diabetes is characterized by hyperglycemia associated
with hyperinsulinemia. The clinical picture is dominated by the animal
suffering plidipsija, polyuria and polifadgija. In most cases treatment
is tantamount to the application of insulin and dietary diet.

Key words: diabets mellitus, dog, cat
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[IpenaBame 10 MO3UBY

TPETMAH I'OJA3SHHUX ITACA

Bojucnas Unuh'*, Awa Unuh-bBoxosuh!

Mpod. np Bojucnas Unuh, GakynteT BeTepuHapcke MenuiiuHe, beorpan
'Acuc. 1M Ama Wnuh-Boxosuh, ®akynTeT BeTepuHapcke MenunuHe, beorpan
* KopecropeHTHH ayTop: voja@vet.bg.ac.rs

Kparak cagpixaj

['ojasHOCT MOXe na Dyze perysapHO XOMEOCTaTCKO, CTake XKUBOTUILE alTh
¥ Y3pOK WIM MOC/IeAnla MaTOMOWKOr mporeca. MexaHrW3aM pa3BHjama
r0jasHOCTH je jegHocTaBaH. KUBOTHIbA XPAaHOM YHECE EHPIHj€ BULIE HETO
joj Tpeba 3a Da3amHM mMeTabonv3aM W OHEBHE AKTUBHCTH U CaB BUILAK
CKQJIaUILTH Y ODJIUKY MACHOT TKHBA.

Y HEeKUM CHTyallhjamMa je rojasHoCT ,MO0KE/bHO" TpeTHpaTH, Kako Ou
Cé MPEeBEeHUPAIo MOTropllame 3IPaBCATBEHOT CTawa, JOK je Yy APYTUM
cuTyallijama TpPeTMaH HONXOZaH Kao OCHOBHA WM MOTIOPHA Teprauja.
Kako HacTaHak rojasHOCTH MMa jelaH jenuHH, ,U3NUKU” y3POK, TAKO
je ¥ Tepanuja CcTama peaTUBHO IIPOCTa U jenuHCTBEeHA. KUBOTUM®A, 1O
peryiuvcama TeJleCHe Mace, MOpa YHOCTUTH Mame eHperyje Hero je JHeBHa
norpeda, CXOOHO 3OPAaBCTBEHOM CTATyCy ’KUBOTHHE.

J1o ’Ke/beHOT OJHOCA YHOC/MOTPOIUKA MOXKE Ce NohW Ha [Ba HAuyWHA.
CMmamemeM yHOCa XpaHe KOjy »KMBOTHIbA PENOBHO KOH3YMUPa, KIaCUYHE
dpycrupajyhe nujere. Unu mpomeHoM cacTaBa obpoka koju he ce
JKUBOTHHH CEPBUPATH y TOKY CMamewa TenecHe mace. CBakako 1a je
OBa Apyra ONuyja HEITO IUTO Tpeda MPernopyyuTyd BlIaCHULMMA, Kao
0e3denHUjy U epUKACHHU]Y ONLU]y.

BrnacHuKy Cy Ha pacrnosnaramwy JBe OINLHje, Aa CaM MPUNPEMA TAKBY XpaHy
WIH Ja Kyllyje KoMepLujasiHe BeTepuHapcke pujere. Mako To Hekap
MO’Ke U3IVIE[aTH HEJIOTUYHO U TELIKO 33 Peanu3alujy B1aCHUIIMMa Tpeda
NIPEIOYMTH CBE IPENHCOTH KYTIOBUHE aJeKBaTHUX BETEPUHAPCKUX IHjeTa.
TakBa XpaHa je KOMIUIETHA (CaApKu CBE €CEHLUjaTHE WUHTPENUjEeHTEe Y
aIeKBaTHUM KOJTMYMHAMa, HEONIXOJHUX KOHKPETHO] jeAUHKH 1a ode3denu
CMamEemhe TEXKEHU U €BEHTYaIHE [IPoLece YCIIOCTBa/bkha XOMEOCTas3e ako
je aKThBaH U HeKu komopdupurer). Jujere cy 1OoDpO XOMOTreHU30BaHE
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Y TIOJP’KaBajy WAEjy YHOCA afeKBAaTHUX KOJMYMHA CBUX €CEHIUjaATTHUX
jenvmwerwa. bakTeproMoOmKU Cy MOTIyHO WcnpaBHe. MMajy moTBpheny
eduxacHocT. M, MOXa 3By4YM Ha NMPBY aHAIU3Yy HEPEaAITHo, jeTUHHje
Cy O XpaHe KOjy OM BIaCHHULM CaMU NPHUIPEMAIU. JEp y TPOILKOBE
MpUIpeme nopen LeHe CaMUX cacTojaka Tpeda ypadyyHaTH Bpeme Ja ce
CBYU UHTPAINjeHTH HabaBe, aleKBAaTHO 00pajie, KBAJIMETHO XOMOTE€HU3Y]Y,
4yyBajy Ha 0e30elaH HAauYMWH U JaKO CEpBUPAJjy.

He Tpxuwty ce mory Hahu [Be BpcTe AMjeTa KOje UCIyHaBajy YCIO0BE
3a ryOMTaK TeJCHe Mace. JegHa omnuuja, (PUHAHCHjCKU MOBOJbHUjA 3a
BJIaCHUKA, je JI®/XD (Mame MacHOhe a BUIIE HECBAP/bUBUX BJIaKaHa) a
Ipyra CKyIUba, anu eukacHuja v 3npasuja, XI1/JIL (Buie npoTenHa ca
Mame yribeHux xugpara). [Ipegaoct onuuja XI1/JIL je y ToMe na mpeko
IJIyKOTEHUX U MELIOBUTUX aMHHO KHCEJIHWHAa Y CBOjUM MPOTEUHUMaA
0be3dehyje IOBO/BHO OKCanaleTara, 38 HECMeTaHOo ofBUjame Kpedcosor
LJUKJTyCa, Y3 TO T0B€ehaHOM KOJIMYMHOM MPOTENHA ,4yBa“ MUIIMhHY Macy
(xao Hajseher nmoTpouIaya eHepruje) v Nojp KaBa UHTE3UBHU)Y PUUUKY
aKTUBHOCT JKUBOTHHE, IITO Takohe ydp3aBa MoBlayewme eHepreTCKUX
pPe3epBH U3 MACHOT TKUBA U TYOUTAK TEKUHE.

KspyuHe peuH: rojasHOCT, MeXaHHW3aM HacTajawa, TPeTMaH
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Lecture by invitation

TREATMENT OF OBESITY DOGS

Vojislav Ilic', Anja Ilic-Bozovic!

'Prof. Dr. Vojislav Ili¢, Faculty of Veterinary Medicine, Belgrade
1Asis. dvm Anja Ili¢-Bozovi¢, Faculty of Veterinary Medicine, Belgrade
* Corresponding author: voja@vet.bg.ac.rs

Abstract

Obesity can be a regular homeostatic, animal condition but also a cause
or consequence of a pathological process. The mechanism of developing
obesity is simple. The animal ingests more energy than it needs for
basal metabolism and daily activities, and stores all the excess in the
form of adipose tissue.

In some situations, it is “desirable” to treat obesity in order to prevent
deterioration of health, while in other situations, treatment is necessary
as a basic or supportive therapy. As obesity has a single, “physical”
cause, the treatment of the condition is relatively simple and unique.
The animal, until the regulation of body weight, must ingest less energy
than the daily requirement, according to the health status of the animal.

The desired intake / consumption ratio can be reached in two ways.
Reducing the intake of food that the animal regularly consumes is a
classic frustrating diet. Or by changing the satsava meal that will be
served to the animal in the course of weight loss. Of course, this second
option is something that should be recommended to owners, as a safer
and more efficient option.

The owner has two options, to prepare such food himself or to buy a
commercial veterinary diet. Although it may sometimes seem illogical
and difficult to realize, valences should be presented with all the ad-
vantages of buying adequate veterinary diets. Such food is complete (it
contains all the essential ingredients in adequate quantities, necessary
for the individual to ensure weight reduction and possible processes of
establishing homeostasis if some comorbidity is active). The diets are
well homogenized and support the idea of ingesting adequate amounts
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of all essential compounds. They are completely correct bacteriologically.
They have proven effectiveness. And, it may sound unrealistic on the
first analysis, they are cheaper than food that the owners would prepare
themselves. Because the costs of preparation, in addition to the price
of the ingredients themselves, should include the time for all ingredi-
ents to be procured, adequately processed, qualitatively homogenized,
stored in a safe way and easily served.

Two types of diets that meet the conditions for weight loss can be
found on the market. One option, more financially advantageous for the
owner, is LF / HF (less fat and more indigestible fiber) and the other
more expensive, but more efficient and healthier, HP / LC (more protein
with less carbohydrates). The advantage of the HP / LC option is that
it provides enough oxaloacetate in its proteins through glucogenic and
mixed amino acids, for a smooth Krebs cycle, with an increased amount
of protein “preserves” muscle mass (as the largest consumer of energy)
and supports more intense physical activity , which also accelerates
the withdrawal of energy reserves from adipose tissue and weight loss.

Key words: obesity, mechanism of formation, treatment
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[IpenaBame 10 MO3UBY

PETPOCITEKTHBHA AHAJIM3A 3ACTYIUBEHOCTH TYMOPA
ITACA Y Y3PACTY 10O 12 MECELIH Y IIEPHOJY O 2017 OO
2021 Y PEIIYBJIMIIU CPBHUIU

Camwa Anexcuh KoBauesuh®, Cphan I'muropuh?, Bnagumup Kykoss'

IIp Camwa Anexcuh Kosauesuh, penoBHu npodecop, PakynTeT BeTepuHapcke
MepunuHe, YHuBepsuteT y beorpany, Cpduja
IBM Cphan I'muropuh, [JOKTOp BeTepHHAPCKe MeAWlIMHE, BeTepuHapcka amOynaHTa
MIM COOP, bamwa Jlyka, bocHa u Xepuerosusa
Ip Bnagumup Kykoss, BaHpenHu mpodgecop, PakynTer BeTepuHapcke MeouLKHe,
Yuusepsutet y beorpany, Cpbuja
*e-mail xoHTakT ocode: skovacevic@vet.bg.ac.rs

Kparak cagpixaj

Tymopu maca npencrasbajy Hajuewrhy OUjarHosy y y30pUuUMa KOjU Cy
nocrasbeHH JlabopaTtopuju 3a marosnordjy, ®axynrera BeTepuHapCKe
MenuLMHe, YHUBep3uTeTa y beorpany. YuecranocT Heortasmu nosehasa
Ce Cca CTapewmeM, UIlaK HeKH TyMOpH ce yenrhe jaBspajy Kof miiahux naca
Maza je JOCTYMHO Mano MHGOpMalHja O MOjaBH HEOIJIa3MHM KOJ maca
1o 12 Meceuu CTapoCTH.

Y 0BOj CTyOuju OWJIM CYy MPUCYTHU PA3IUUYUTU TUNOBU DEHUTHUX U
MaJIUTHUX TyMOpa KOJ BeoMa Miajux maca Ao 12 meceuu CTapoCTH.
[Tpencras/beH je peTpOCHEeKTUBHU MPEriel XUCTOMATOMOIKHX JUjarHo3a
TymMOpa y Haloj 1adopaToOpHju TOKOM NOC/IeAwUX neT roguHa (2017-
2021) xon ABe rpyne MJIa[MX Maca: y CTApoOCHOj 1odu 1o 12 mecenu u
naca oxn 13 mo 24 meceua CTapoCTH.

On yxynHo 2435 HeoIla3MH Iaca pasIUYUTOr TKUBHOT IOPEKIIA, 55
(2,26%) je upenTu(UKOBAaHO KOJ maca [0 12 meceuu crapoctv U 98
(4,02%) xon maca crapocty of 13 no 24 mecena. XUCTHOLIUTOM KOXe
naca je ouo Hajuenrhe npucyTas Tymop y ode rpyne muiaaux naca: 54,55%
Koj maca 1o 12 meceud, a 3atum 24,49% xop maca yspacra 13 po 24
mecena. Heorutasme koje HUCY pUnagane XMCTHOLUTOMUMA, TPYTIHCaHE
Cy Kao DEHUTHH eNUTETHH, MAJIUTHU ETUTETHU, XEMATOIOETCKH, DEHUTHU
ME3EHXMMCKU YU MaJIMTHU ME3EHXUMCKH TYMOPH. Y CTApOCHOj Ipynu
189



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PEITYBJIIMKE CPIICKE (FBOCHA U XEPLIETOBHMHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

no 12 meceuu, 80% Tymopa cy dunu deHurHu, a 20% MaaurHu, a Koj
OHUX y3pacTa 13 mo 24 mecena, y4eCcTaJoCT DEHUTHUX HEOIUIa3MH
duna je 67,35%, nok cy manurau yuHwiu Beh 32,65% cBux Tymopa y
0BOj CTAapOoCHOj kareropuju. Hajmnahu ncu y Hawoj crtypuju dumum cy
IBOMECEYHU MY’KjaK M )KEHKa DHILIOHA ca CyOKyTaHMM MacTOLUTOMOM
Y ManuioMom, mehytum pudpocapkom je IHjarHOCTUKOBAH KOJ XKEHKE
BajMapCKOr NTHYapa, cTape camo yeTupu mecena. [1cu pace ppaHuycku
Oynpor ¥ Icu MelaHUY Cy Hajuemwrhe OwiM moroheHW HEeOIUIaCTUYHUM
npouecuma. OBM mojauu najy OparoleHe enNUIeMHUOJIOUIKE MONATKE O
TYMOpHUMa KOju Ce jaBspajy Koi minanux naca y Penybnunu Cpoduju.

Kibyune peum: minagu ncu, tymopu, C30 knacudukanuja, pacHa
oucTpudynuja
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Lecture by invitation

RETROSPECTIVE ASSESMENT OF TUMOURS IN DOGS UP TO 12
MONTHS DURING THE PERIOD OF 2017-2021 IN REPUBLIC OF
SERBIA

Sanja Aleksi¢ Kovacevi¢", Srdan Gligoric¢?, Vladimir Kukolj'

'Dr Sanja Aleksi¢ Kovacevi¢, Full Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
“Dr Srdan Gligori¢, Doctor of Veterinary Medicine, Veterinary ambulance MIM
COOP, Banja Luka, Bosnia and Herzegovina
'Dr Vladimir Kukolj, Associate Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
*contact person e-mail: skovacevic@vet.bg.ac.rs

Abstract

Neoplasia in dogs are the most frequent diagnosis in histological sub-
missions at Pathology Department, Faculty of Veterinary Medicine,
Belgrade University. Although incidence of neoplasms increases with
age some tumors occur more commonly in younger dogs but little
information is available on the occurrence of neoplasms in dogs up to
the age of 12 months.

In our study specimens reveal different types of benign and malignant
tumors in very young dogs up to 12 months. This is a retrospective
review of histopathological diagnoses of neoplasia at our laboratory
during last five years (2017-2021) in two groups of dogs: group up to
the age of 12 months as well as group from 13 to 24 months.

In total of 2435 neoplasms found in different dog tissues, n=55 (2.26%)
were identified in dogs up to age of 12 months and n=98 (4.02%) in
dogs aged from 13 to 24 months. Canine cutaneous histiocytoma was
the most frequent in both of groups: (n=30; 54.55%) in the dogs up
to 12 months followed by (n=24; 24.49%) in those up to 24 months.
Neoplasms other than histiocytoma were grouped as benign epithelial,
malignant epithelial, hematopoietic, benign mesenchymal and malignant
mesenchymal tumors. In the present analysis in the group up to 12
months 80% of tumors were benign, and 20% were malignant followed
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by 67.35% benign neoplasms and 32,65% malignant in dogs aged from
13 to 24 months. The youngest dogs in our study were two months old
Bichons male and female with subcutaneous mastocytoma and papil-
loma respectively, however fibrosarcoma have been reported in only
four months old female Weimaraner. French bulldog and mixed-breed
dogs were the most frequently affected. These data provide valuable
epidemiological information on neoplasms occurring in juvenile dogs
in Republic of Serbia.

Key words: juvenile dogs, tumors, WHO classification, breed distribution
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[IpenaBame 10 MO3UBY

BETEPUHAPCKA ITATOJIOTHJA 'Y TUJATHOCTHIIH
I'BUBUYHHUX HHOEKIIHUJA

Iapko Mapunkosuh'*, Hatanuja Mumunh-Maruh?, Munan Aaununh®

'Tapxo Mapunkosuh, penosuu npodecop, Karenpa 3a naronoryjy, ®akynrer
BETEPUHAPCKE MeAULUHE, YHUBep3uTeT y beorpany, beorpan, Cpduja
Haranuja Mumunh-Martuh, cTpydHu capamauk, Katempa 3a 6oyecTd KOmuTapa,
Mecojenia, )KUBUHE U OUB/baud, PakyaTeT BeTepUHAPCKe MeJULIMHe, YHUBEP3UTET Y
beorpany, beorpan, Cpduja
SMunan Anuunh, acucrenT, Karenpa 3a marosorujy, ®akyaTeT BeTepHHAPCKe
mepuuuHe, YHuBepsuteT y beorpany, beorpan, Cpduja
*e-mail xoHTaxT ocobe: darko@vet.bg.ac.rs

Kparak cagpxaj

[puBrYHEe MH@eKUWje/MUKo3e cy nopeMehaju W3a3BaHU ITbUBHLIAMA KOje
MOTY [Ja UH(PULIMPajy pa3IuuuTa TKMBA U3a3UBajyhy MOBPLIMHCKE WIH NyDOKe
NIaTOJIOIIKe TPOMEHE Kao U CUCTEMCKO 000sbeme. OBO Cy pelaTUBHO peTKa
0D0speHa, v Cy 3HauajHa W 3a JbYLE U 3a XKUBOTHUHE, jep Y NOjeJUHUM
CJTyyajeBUMa MOTY Jia [TPOYy30pKYjy MpodIeMe KOjU Cy Off HHETEPECa I10 JaBHO
3ppasbe. OBe MH(QEKUHUje ce Nee Ha CalpOHO3HE IVbBMBUYHE WHQeKuuje/
CalpOHO3€ a M3a3WBayu Cy ONOPTYHUCTHYKE IJBUBUIE KOje Ce Haiase y
CI0JbALLIB0]j CPEAUHH Y BOIEHUM €KOCHCTEMUMA W/WITH 3€MJBULITY U 300HO3HE
IJBUBUYHE MH(eKUUje/IJTbBUBUYHE 300H03€ 3a KOje Cy OOTOBOPHE 300(pUTHE
MaTOreHe IVBMBULIE U MPEHOCe Ce ca MH(ULMpaHOr foMahHHa.

Hajuemhe v Haj3HavyajHUje canpoHO3€ Cy aclepruin3a, MyKOpOMHUKO3a,
KaHIuOvjasa U HHGeKUje MelaHU30BaHUM ITbMBULIaMa. Hewro cy pehe
KOKLIMAUOUIOMHKO3a, XUCTOIIa3M03a, apa KOKIUIUOUIOMHUKO3a H
071aCTOMHUKO3a.

Haj3sHauajHuje IJbBMBUUHE MUKO3€, HAPOYHUTO Ca acleKkTa AEPMaTojIorHje
¥ JepMartomnaTosioruje cy uHdekuuje usasBaHe ca Microsporum canis,
Trichophyton mentagrophytes, Trichophyton verrucosum, Epidermophyton,
Sporothrix sp. u Mallasezia sp.

['pyna r/buBHYHUX HH(QEKIH]jA Kao WTO Cy XUTPUAUOMHUKO3a BOJO3eMalla,
y3POUYHHUK ,CHHIpOMa Denor Hoca C/lIenuX MHUIIEBA“ U Y3POYHHUK
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,0007bE1a XKy Te ITBUBULIE" KOJ PENITHIIA Cy Of 3Hadaja y JOMEHY O4yBama
duoguBep3uTeTa jep Mory na obone ongpeheHe yrpokeHe KUBOTHHCKE
BpPCTE.

[Topen npeno3HaBawka MAaKpPOCKOICKUX MPOMEHA KapaKTEPUCTUYHUX 3a
MHKO3€, Y IpOLeCy AUjarHOCTHKE OBUX MH(EKIHUja XUCTOMATOJIOIHja
npencraB/ba 3HA4YajHO OUJarHOCTHUYKO CpencTtBo. Hekonumko
CIeLHjau30BaHuX MeToa Dojema Ce KOpUCTe Mopes PyTUHCKOT Dojerma
XeMaTOKCUIUHOM U e03uHoM (HE). To cy I'pokor (GMS) koje doju
IJbMBULE PHOM Dojom u PAS dojewme koje 00jU IJbMBHUILE PYKUYACTO-
LIPBEHO ¥ YOKBUPYje IJbHUBHUIIE TAKO [Ja MOXKe [la Ce BU3YeJIU3yje BhUXO0Ba
mopdonoryja. Takohe, 3a TauHy AudepeHIHjalHjy HeKUX BPCTa IJbUBULA
MOXe J1a Cé KOPUCTU UMYHOXHUCTOXEMUjCKO UCIIUTHBAME.

BeTtepuHapcka 11aTos10rMja MMa 3Ha4ajHy yJI0ry y JUjarHOCTHLIMA IJbBUBUYHHUX
000spEa OUII0 y JOMEHY IEPMAaTONaTONOrHje (A1jarHoCTUKA MOBPIIUHCKUX
U TyDOKUX MHKO3a), OWIO y Ipeno3HaBamy HEKUX I€HEPAIU30BaHUX
CTama, Kao IITO Cy CUCTEMCKE MHKO3E.

KibyyHe peuH: BeTepuUHApCKa MaToJ0rHja, IJbUBUYHE HH(EKLH]e,
CaIllpOHO3€, 300HO3€
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Lecture by invitation

VETERINARY PATHOLOGY IN THE DIGNOSTICS OF FUNGAL
INFECTIONS

Darko Marinkovi¢', Natalija Mil¢i¢-Mati¢?, Milan Anici¢?

'Dr Darko Marinkovi¢, professor, Department of Pathology, Faculty of Veterinary
Medicine, University of Belgrade, Belgrade, Serbia
“Dr Natalija Mil¢i¢-Mati¢, research fellow, Department of Equine, small animal,
poultry and wild animal diseases, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
3Dr Milan Anici¢, teaching Instructor, Department of Pathology, Faculty of
Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*contact person e-mail: darko@vet.bg.ac.rs

Abstract

Fungal infections/mycoses are disorders caused by fungus that can in-
vade different tissues, causing superficial and deep pathological changes,
or systemic disease. These are relatively uncommon diseases important
both to animals and human, and in some cases can cause significant
public health problems. These infections are divided on sapronotic fungal
infections/sapronoses — caused by opportunistic environmental fungi
that inhabit aquatic ecosystems and/or soil rather than a living host, and
zoonotic fungal infections/fungal zoonoses — caused by transmissible
zoophilic pathogen fungi which are transmitted by contagious host.

Most frequent and most importabt sapronoses are aspergillosis, mucor-
omycosis, candidiasis, cryptococcosis and infections due to melanised
fungi. Sapronoses which are less frequent are coccidioidomycosis, his-
toplasmosis, paracoccidioidomycosis, and blastomycosis.

Most important fungal zoonoses, especially important in field of der-
matology and dermatopathology are infections caused by Microsporum
canis, Trichophyton mentagrophytes, Trichophyton verrucosum, Epidermo-
phyton, Sporothrix sp. and Mallasezia sp.

There is group of fungal infections such as chytridiomycosis of amphib-

ians, then causative agent of “bat white-nose syndrome” and causative

agent of “yellow fungus disease” in reptiles, which are important in
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the preservation of biodiversity, because they can jeopardize some
endangered animal species.

Besides recognition of macroscopic changes characteristic for myco-
ses, in the diagnostics of these infections histopathology represents
an important diagnostic tool. Few special stains are used in diagnosis
of fungal infections besides routine haematoxylin and eosin staining
(HE). These staining are Grocott-Gomori's methenamine silver stain
(GMS) which stains fungi black and Periodic acid—Schiff (PAS) which
stains fungi pink-red, delineate the fungi so that their morphology can
be visualised. Also, in accurate differentiating of some fungal species
immunohistochemistry can be used.

Veterinary pathology plays important role in fungal infection diagnos-
tics weather in domain of dermatopathology (diagnosis of superficial
and subcutaneous mycoses), weather in recognition of some general
disorders as systemic mycoses.

Key words: veterinary pathology, fungal infections, sapronoses, zoonoses
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PEHAJIHA JHUCIUIA3HUJA KO IICA — ITPHUKA3 CIIYHAJA

lopan IMapam'*, Cawa boxuh', Capa Myuudadbuh'!, Cphan I'muropuh’,
OrweH [lapamr?, bojan l'ojuh!, Urop Yerap!

'Berepunapcka amdynanta MUM KOOII, bawa Jlyka, Jopana dyuuha 44a, 78000
bama JIyka, bocHa u Xepuerosusa
“BerpuHapcku daxynrteT y bBeuy, Veterindrplatz 1, 1210 Vienna, Austria

* KopecnogeHTHH ayTop: parasgoran@yahoo.com

Kparak cagpixaj

Y Hauem cjly4ajy UMajad CMO IICa, XKEHKY pace MOIIC CTapy TpY roguHe
Cca CUMIITOMUMa INoBpahama, rydUTKa amneTuTa U MOBPEMEHOr I'yOUTKa
cBUjecTd. HakoH omiuTer KIMHUYKOT Mperyiefja U XeMaToJIoUIKe aHaIu3e
IIPenNOoCTaBUIM CMO [1a je y MUTawmy YIaJlHU Ipolec Ha dydpesuma na
yak U 0ydpexHa mHCyduUuHjeHIHja. XeMaToOIIKa aHalIn3a Mokasana
je cMamweH Opoj eputpouuTa, nmoBehaH Opoj meykouUTa U BUCOKY
KOHLIEHTPaLHjy ypeje U KpeaTuHUHA. [IpuMjeHa yiTpasByqHor nperiena
NOTBpAWIA je MPEANOCTaB/beHy AMjarHo3y M yKasajla HaM Ha PEHaIHy
nucitasujy oda Oydpera kop mnca. JKMBOTHHY je JaBaHa CUMIITOMATCKa
Tepanuja, GU3NO0JIOIIKH PACTBOP, aHTUOUOTULIY, BUTAMUHHY, aHTALIUIU U
E€PUTPOIIOETHH Yy Tpajamy Of JeCeT faHa. Y UCTO BpHjeMe Ca HaBeEHOM
TEepamnujoM KUBOTHHA je KOPUCTH/IA W [UjeTalHy XpaHy 3a Ice ca
donecuuM dydpesrma. HakoH 3aBplieHe Tepanuje ypaheHa je KOHTpoaHa
XEeMaTOJIOLIKa aHaIK3a y [Uby poBjepe epUKaCHOCTH Tepanyje. AHanu3a
je mokasasa Jia je Tepanuja fana pesynarare U nosehana dpoj epurpounra y
KPBH, CMakbWia KOHLIEHTPALUjy Ypee ¥ KpeaTUHUHA U OUJI0 je MoDoJbLIaHO
OILITE CTame NauujenTta. M3 pasora mTo peHasHa JUCIUla3yja KoJ maca
HEMa HayMHa 338 HETOBO U3/bEYEHE HACTABHO je [a KOPUCTH AHjETaIHy
XpaHy, JIMjeKOBe 3a ouyBame (QyHKLH]je Kemyla, HeyTpalu3alnjy BUILKa
(docdopa y KpBH U Aa [0JIa3U HAa peJOBaHEe KOHTPOJIHE Iperjiene KpBH.
3Hayaj paja je WITO je peHa/llHa AMUCIIa3Hvja AUjarHOCTUKOBAHA KOT
MJIJIOT TICa, MOILITO jé 0HAa MHOTO Yelrha KoJ CTapHjuX JKUBOTHHA. PaHOM
IOUjarHOCTUKOM U OIarOBpEMEHOM PEeaKLIMjoM KIMHWYapa XKUBOTUHH Ce
MOXKe MPOAYKUTH )KUBOTHHU BHUjEK aIeKBATHOM HUCXPAaHOM U TEPANHjOM.
PenoBHUM Mperieguma, peJOBHOM BaKUHWHALMjOM MPOTHB 3apa3HUX
OosecTy, TpETMaHUMa MPOTUB Mapa3uTa Kao U KBAJIUTETHUM HAaYMHOM
YKMBOTA Maca JOMPUHOCH CE KBAJTUTETY UMYHOJIOLIKOT CUCTEMA ¥ CMakbeky
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MOryhHOCTH MojaBe peHajHe AuCIUIa3uje. AyTOpyu OBOT pafa Ha OBAj
HAuMWH Keje Ia MOoAujesie CBOje WCKYCTBO Y IOHjarHOCTHLIU peHesHe
OUCIUIa3uje KOJ Taca U CKPeHy Makkby Ha CKPUBEHOCT CUMIITOMAa KOJ
OBaKO 030MJBHOT 0D0/bEHHA.

KipyuHe pHjeun: nac, qucruiasuja dyoper, XxeMaToI0THja, aHaIM3a YPHUHA,
yJITpa3By4yHa AujarHoctuka, PTT, nujeranHa ucxpaHa
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RENAL DYSPLASIA IN DOGS - CASE REPORT

Goran Para$', Sanja Bozic¢!, Sara Mucibabi¢', Srdan Gligori¢!, Ognjen
Paras?, Bojan Goji¢!, Igor Cegar!

!MIM COOP Veterinary Clinic, Banja Luka, Jovana Duci¢a 44a, 78000 Banja Luka,
Bosnia and Herzegovina
ZFaculty of Veterinary Medicine in Vienna, Veterinarplatz 1, 1210 Vienna, Austria
* Corresponding author: parasgoran@yahoo.com

Abstract

In our case, we had a dog, a three-year-old female pug breed with symp-
toms of vomiting, loss of appetite and occasional loss of consciousness.
After a general clinical examination and hematological analysis, we as-
sumed that it was an inflammatory process in the kidneys and even renal
failure. Hematological analysis showed a reduced number of erythrocytes,
an increased number of leukocytes and a high concentration of urea
and creatinine. The application of ultrasound examination confirmed
presumed diagnosis and indicated renal dysplasia of both kidneys in the
dog. Animals were given symptomatic therapy, saline, antibiotics, vitamins,
antacids and erythropoietin for ten days. At same time with mentioned
therapy, animals also used diet food for dogs with diseased kidneys. After
the end of therapy, a control hematological analysis was performed in
order to check effectiveness of therapy. Our analysis showed therapy
gave results and increased number of erythrocytes in blood, reduced
concentration of urea and creatinine, and general condition of patient
was improved. Due to fact that there is no way to cure renal dysplasia in
dogs, he continued to use diet food, drugs to preserve stomach function,
neutralize excess phosphorus in the blood and to come for regular blood
tests. The significance of work is that renal dysplasia was diagnosed in
a young dog, since it is much more common in older animals. Early di-
agnosis and timely reaction of clinicians can prolong life of animal with
adequate nutrition and therapy. Regular examinations, regular vaccina-
tions against infectious diseases, treatments against parasites as well as
the quality of life of dogs contribute to quality of immune system and
reduce possibility of renal dysplasia. In this way, authors of this paper
want to share their experience in the diagnosis of renal dysplasia in dogs
and draw attention to hidden symptoms in such a serious disease.
Key words: dog, renal dysplasia, hematology, urine analysis, ultrasound
diagnostics, X-ray, diet
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KRIPTORHIZAM KOD PASA

Jovan Spasojevi¢", Ivan Gali¢?, Bojan Toholj?, Ivan Stanci¢*, Sandra
Nikoli¢®, Ivana Davidov®, Tijana Kukuri¢’, Nenad Popovi¢?

'Dr Jovan Spasojevi¢, docent, Departman za veterinarsku medicine, Poljoprivredni
fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
Dr vet. Ivan Gali¢, asistent, Departman za veterinarsku medicine, Poljoprivredni
fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
3Dr Bojan Toholj, redovni profesor, Departman za veterinarsku medicine,
Poljoprivredni fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
‘Dr Ivan Stanci¢, redovni profesor, Departman za veterinarsku medicine,
Poljoprivredni fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
Dr vet. Sandra Nikoli¢, asistent, Departman za veterinarsku medicine,
Poljoprivredni fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
®Dr Ivana Davidov, vanredni profesor, Departman za veterinarsku medicine,
Poljoprivredni fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
Dr vet. Tijana Kukuri¢, asistent, Departman za veterinarsku medicine,
Poljoprivredni fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
8Dr vet. Nenad Popovi¢, Departman za veterinarsku medicine, Poljoprivredni
fakultet, Univerzitet u Novom Sadu, Novi Sad, Republika Srbija
*Kontakt osoba: Dr Jovan Spasojevi¢, docent;
e-mail adresa: jovan.spasojevic1984@yahoo.com

Kratak sadrzaj

Kriptorhizam predstavlja oboljenje koje se manifestuje zaostajanjem
testisa sa pripadaju¢im anatomskim strukturama unutar abdomena ili
ingvinalnog kanala, odnosno izostankom spustanja navedenih struktura
u skrotum. Kod pasa, pojava kriptorhizma je nerazjasnjene etiologije,
ali se smatra da za nastanak ima genetsku osnovu. Kao ,zlatni stan-
dard“ u dijagnostici ovog oboljenja koristi se ultrazvuc¢na dijagnostika
sa osetljivoscu 95-100%.

Istrazivanje je sprovedeno na 10 pasa. Klinicki pregled pasa suspektnih
na kriptorhizam je inicijalno izveden metodama adspekcije i palpacije,
nakon cega je pristupano ultrazvu¢nom pregledu radi identifikacije i
lokalizacije zaostalih testisa. Kod svih 10 pasa je potvrden kriptorhi-
zam. Kod 2 od 10 pasa (20%) je ustanovljen bilateralni kriptorhizam,
dok je kod 8 od 10 pasa (80%) ustanovljen unilateralni kriptorhizam.
Desni unilateralni kriptorhizam je utvrden kod 5 od 8 pasa (62,5%),
dok je levi unilateralni kriptorhizam utvrden kod 3 od 8 pasa (37,5%).
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Prediktivna vrednost poredenja ultrazvu¢ne identifikacije i lokalizacije
zaostalih testisa sa njihovom hirur§kom identifikacijom i lokalizacijom
u ovom istrazivanju iznosi 100%. Kod svih pasa, kao oblik terapije
kriptorhizma, izvrSeno je hirurSko odstranjivanje kako zaostalih, tako
i fizioloski spustenih testisa.

Nakon izvedenih hirurskih intervencija, na odstranjenim zaostalim
testisima je izvrSena patohistoloSka analiza. Rezultati patohistoloske
analize su pokazali prisustvo tumoroznih promena u tipu seminoma
na jednom testisu kod jednog psa (unilateralni kriptorhizam), dok je
kod preostalih 9 pasa na morfoloski promenjenim testisima postavljena
dijagnoza atrofije testisa.

Kljucne reci: pas, kriptorhizam, ultrazvuc¢ni pregled, tumori testisa
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CRYPTORCHIDISM IN DOGS
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Nikolic®, Ivana Davidov®, Tijana Kukuric’, Nenad Popovic?
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‘Dr Ivan Stanci¢, full professor, Department of Veterinary medicine, Faculty of
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*DVM Sandra Nikoli¢, assistant, Department of Veterinary medicine, Faculty of
Agriculture, University of Novi Sad, Novi Sad, Republic of Serbia
’Dr Ivana Davidov, associate professor, Department of Veterinary medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Republic of Serbia
’DVM Tijana Kukuri¢, assistant, Department of Veterinary medicine, Faculty of
Agriculture, University of Novi Sad, Novi Sad, Republic of Serbia
$DVM Nenad Popovi¢, Department of Veterinary medicine, Faculty of Agriculture,
University of Novi Sad, Novi Sad, Republic of Serbia
*Corresponding author: Dr Jovan Spasojevi¢, assistant professor;
e-mail adress: jovan.spasojevic1984@yahoo.com

Abstract

Cryptorchidism is a disease that is manifested by lagging testicles with
associated anatomical structures within the abdomen or inguinal canal,
or the absence of these structures in the scrotum. In dogs, the occur-
rence of cryptorchidism is of unclear etiology, but it is believed that
the origin of disease has a genetic basis. Ultrasound diagnostics with a
sensitivity of 95-100% is used as the “gold standard” in the diagnosis
of this disease.

The study was conducted on 10 dogs. Clinical examination of dogs
suspected of cryptorchidism was initially performed by methods of
inspection and palpation, after which an ultrasound examination was
performed to identify and localize the remaining testicles. Cryptorchi-
dism was confirmed in all 10 dogs. Bilateral cryptorchidism was found
in 2 out of 10 dogs (20%), while unilateral cryptorchidism was found in
8 out of 10 dogs (80%). Right unilateral cryptorchidism was found in
5 of 8 dogs (62.5%), while left unilateral cryptorchidism was found in
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3 of 8 dogs (37.5%). The predictive value of comparing the ultrasound
identification and localization of residual testicles with their surgical
identification and localization in this study is 100%. In all dogs, as a
form of cryptorchidism therapy, surgical removal of both remaining
and physiologically lowered testicles was performed.

After surgical interventions were performed, pathohistological analysis
was performed on the removed remaining testicles. The results of patho-
histological analysis showed the presence of tumorous changes in the
type of seminoma on one testis in one dog (unilateral cryptorchidism),
while the remaining 9 dogs with morphologically altered testicles were
diagnosed with testicular atrophy.

Key words: dog, cryptorchidism, ultrasound diagnostics, testicular
tumors
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ITAITHJIAPHHU KAPITHHOM JAJHUKA KYJE JAITAHCKE AKHTE
CA UMIVNTAHTAIHOHHUM METACTA3AMA KAO ITOCJBEOTHIIA
CHHIOPOMA 3A0CTAJIOI JAJHHUKA — ITPUKA3 CJIIYHAJA

Cphan I'muropuh', lapko Mapunkosuh?, bojan Jlykau®, Urop Yerap*

'IBM, Cphan I'muropuh, JoKTOp BeTepHHapcke MeIUlMHe, BeTepuHapcka
ambymanta MUM KOOII, bama Jlyka, bocHa n Xepuerosnna
“IIp Dapxko MapuHkoBuh, penoBHu npodecop, PakynaTeT BeTepHHAPCKE MEIULIUHE,
YuusepsuteT y beorpany, beorpan, Cpbuja
3Ip cu Bojau Jlykay, JOKTOp BeTepHHAPCKUX Hayka, BerepuHapcka ambysnaHTa
MHUM KOOII, bawa Jlyka, bocHa n Xepuerosusa
‘IBM, HUrop Yerap, IOKTOp BeTepUHAPCKE MeOWUlIMHe, BeTeprHapcka amdynaHTa
MHUM KOOII, bawa Jlyka, bocHa n XepuerosuHa
*Kopecniogentau aytop: Cphan Imuropuh, e-mail: s.gligoric996@gmail.com

Kparak cagpxaj

TymMopu jajHuKa NMpeCcTaBsbajy pUjeTKe Heomia3me rnaca Koju Ce jaBrbajy
KoJ 6.25% MHTaKTHUX Kyja U XUCTOTEHETCKH CE [Hjesie Ha TymMope
NOBPLIMHCKOT €MUTENa jajHUKa, TYMOPE T€PMHUHATUBHOI E€MUTENa U
CTpOMaJIHe TyMOpe MojHe Bprue. CUHIPOM 3a0CTaJIor jajHUKa [TPefiCTaBba
naToJIOIKU nopemMehaj koju ce jaB/ba Kaja IMOCIHje CTepUIn3anuje
y THjely Kyje 3aoCTaHe AHO jajHHKa, KOjU je XOPMOHAa/IHO aKTHBaH,
Tj. Hajuewhe Nnpopykyje ecTporeH. Y OBOM INpHKa3y Cjly4yaja ONUCAH
je manwiapHY KapLUHOM jajHUKa CTEpUIHCaHE Kyje jallaHCKe aKuTe,
crapoctd 11 roguHa. KIMHUMYKM Kyja je MOKa3WBajia 3HaKe arpecuje,
OUCTEH3Ujy U OOMHOCT adaomeHa, DjeM4acT BaruHAJIHW UCLjelaK U
Oounarepanny anonenujy. [lapameTrpu KpBHe CIHKe, DMOXeMHje KPBHU
Y KOPTH30J Cy Ownm y pedepeHTHUM BPHjeJHOCTUMA. YITPa3ByYHUM
npersiefoM adoomMeHa yoyeHa je exoreHa ¢opmauuja BenuuuHe 12x9
Cm, ca aHeXOT€HUM I0JbMMa, y IECHOM KBaJpaHTy, Koja je Tornorpadcko-
aHaTOMCKH OJiroBapa’ia JIOKaJIM3alyjy eCcHOr jajHuKa. [Tanmnannjom Bynse
npumjeheHa je Tymopcka mMaca, OBaJIHOT 00JMKa, BeTUYHMHE 3X4 cm.
ExcryiopaTuBHOM 1anapOTOMUjOM, HA JIOKALUjU NECHOT jajHUKa YO4YeHa
je TyMopcKa Maca, HeITpaBUIHOT 00JIMKa, IpaHy/IMcaHe nospuinHe. Tymop
je DMO MeKo-elaCTUYHE KOH3UCTEeHLUje, BeMuuuHe 12x9 cm, uspasuro
IPOKBP/bEH. MyJITUIUIE JUCEMUHOBaHEe HeOIUTaCTHUHe hopmanuje cy dumne
JIOKaJIM30BaHE Ha CEPO3H LipHjeBa U NaTp/bKy MaTepule. Y abjoOMUHAIHO]J
IIYTIJBUHY je KoHcTaToBaHO 70 ml fuctpe, cepo3He, IpBEHKACTE TEYHOCTH.
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TymMopcka Maca je XUPYPLIKH YKIOKEHA U Ha IIPECjEKY je Drma LUCTUYHOT
usriena. Tymop, HEKOJIMKO MakUX TyMOpa Ca MEepUTOHeymMa U TyMOP
BYJIB€ Y3PDOKOBaHH Cy 3a XHMCTOMATOJIOUIKU Mperies. XUCTONaTOMOIKH
je morspheH manuiaapHYU KapLWHOM jajHHKa KOjU Ce KapaKTepHucao
YMHOXEHHUM TOJUMOP(GHUM KOJIYMHapHUM henvjama NOBPLUIMHCKOT
enuresna (ca ymjepeHuM OpojeM MUTO3a) CJI0KEHUX Ha BpIllaMa CTPOME
no apdbopudopmuom wadnony. Ha BynBu je yrBpheH nejomuom. HakoH
OJICTpamHBama TyMOPa, AOLUIO je IO PErpecyje KIMHUYKUX cuMnToMa. Ha
OCHOBY aHAMHECTUYKUX, KTMHUYKHX, MAKPOCKOTICKUX U XMUCTOMATOIOMIKHX
Hajas3a, MOXE Ce 3aK/byYUTH Ja je pHjed O ManwiapHOM KapLUUuHOMY
jajHUKA Ca TPAHCLIEJIOMCKUM UMIUIAHTAITUOHUM MeTacTa3aMa. Heorazma
je buia XOpMOHCKH aKTUBHA U TOKPEHYJIA je CAHAPOM 3a0CTaJIor jajHUKa
ca nparehumM KIMHUYKUM MaHHUecTanujama.

Kipyune pujeun: Kyja, jajHUK, ManuIapHU KapUUHOM, UMIUIAHTALIUOHE
MeTacTase, CUHAPOM 3a0CTaJIOr jajHUKa
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OVARIAN PAPILLARY CARCINOMA IN JAPANESE AKITA BITCH
WITH IMPLANTATION METASTASES AS A CONSEQUENCE OF
OVARIAN REMNANT SYNDROME - CASE REPORT

Srdan Gligori¢'*, Darko Marinkovi¢?, Bojan Lukac?, Igor Cegar?

'DVM Srdan Gligori¢, Doctor of Veterinary Medicine, Veterinary ambulance MIM
COOP, Banja Luka, Bosnia and Herzegovina
Dr Darko Marinkovi¢, Full Professor, Faculty of Veterinary Medicine, University
of Belgrade, Belgrade, Serbia
3Dr sc, Bojan Luka¢, Doctor of Veterinary Science, Veterinary ambulance MIM
COOP, Banja Luka, Bosnia and Herzegovina
‘“DVM Igor Cegar, Doctor of Veterinary Medicine, Veterinary ambulance MIM
COOP, Banja Luka, Bosnia and Herzegovina

*Correspondent author: Srdan Gligori¢, e-mail: s.gligoric996@gmail.com

Abstract

Ovarian tumours are rare neoplasms of dogs that occur in 6.25%
of intact bitches and are histogenetically divided into epithelial cell
tumours, germ cell tumours and sex-cord stromal tumours. Ovarian
remnant syndrome is a pathological disorder that occurs when, after
sterilisation, the part of the ovary that is hormonally active remains
in the bitch’s body, i.e. commonly produces estrogen. This case report
describes a ovarian papillary carcinomas of sterilised Japanese Akita
bitch, 11 years old. Clinically, the bitch showed signs of aggression,
distension and abdominal pain, whitish vaginal discharge and bilateral
alopecia. Blood count, biochemistry and cortisol parameters were in the
reference values. Ultrasound examination of the abdomen revealed an
echogenic formation measuring 12x9 cm, with anechoic fields in the
right quadrant, with topographically and anatomically corresponded
to the localization of the right ovary. Palpation of the vulva revealed
a tumour mass, oval shaped, measuring 3x4 cm. By exploratory lapa-
rotomy a tumour mass was observed at the location of the right ovary,
irregulary shaped, with granular surface. The tumour was soft to elastic
in consistency, 12x9 cm sized, markedly bloody. Multiple disseminated
neoplastic formations localised on intestinal serosa and uterine stump. In
the abdominal cavity was 70 ml clear, serous, reddish fluid. The tumour
was surgically removed, and had a cystic appearance in cross-section.
Tumour mass, several peritoneal tumours, and vulvar mass were sampled
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for histopathological examination. Histopathologically, it was determined
ovarian papillary carcinoma characterized by multiplied polymorphic
columnar cells of the superficial epithelium (with a moderate number
of mitoses) stacked on stroma bands, according to an arboriform pat-
tern. Leiomyoma confirmed in the vulva. After removal of the tumour,
there was a regression of the clinical symptoms. Based on anamnestic,
clinical, macroscopic and histopathological findings, it can be concluded
that it is ovarian papillary carcinoma with transcelomic implantation
metastases in the peritoneum. The neoplasm was hormonally active
and triggered ovarian remnant syndrome with accompanying clinical
manifestations.

Key words: Bitch, ovary, papillary carcinoma, implantation metastases,
ovarian remnant syndrome
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REKONSTRUKTIVNA HIRURGIJA GLAVE PSA SA VISESTRUKIM
POVREDAMA 1 UZNAPREDOVANOM INFEKCIJOM

Bojan Lukac!, Dusko Vucenovi¢?, Pavle Dragovi¢?, Novak Vjestica?,
Petar Kara¢®

'Dr Mr sc. Bojan Lukag¢, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika
Srpska
’Dusko Vucenovi¢, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika Srpska
SPavle Dragovi¢, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika Srpska
“Novak Vjestica, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika Srpska
*Petar Kara¢, dr vet. med., VetMed by dr Lukac, Prijedor, Republika Srpska
*Korespodentni autor: vetmedbydrlukac@gmail.com

Kratak sadrzaj

Pas mjeSanac, crne boje, starosti oko 2 godine, bez identifikacionog ¢ipa,
tjelesne mase 8,5 kg i izgladnjele kondicije doveden je u ambulantu sa
prostrelnom ranom (vulnus sclopetarium) i infekcijom kosti i mekih
tkiva na gornjoj vilici. Tjelesna temperatura je bila blago povecanja,
rad srca i disanje bili su u normalnom opsegu. HematoloSka analiza
krvi pokazala je blagu anemiju i prisutnost upalnog procesa. Brzim
antigenskim testom utvrdeno je prisustvo Ehrlichia canis u krvi psa.
Srednje tre¢ine kosti sa obe strane gornje vilice bile su odstranjene
usljed djelovanja traume. Meko tkivo je bilo parcijalno ocuvano. Prednji
dio gornje vilice sa njuskom i pripadajuc¢im dijelovima kostiju je nekro-
tizirao usljed ishemije. Zbog loSe tjelesne kondicije prvo se pristupilo
stabilizaciji i oporavku pacijenta intravenskom nadoknadom tec¢nosti,
vitamina i minerala, analgetika i antibiotika sa dijetetskom ishranom u
trajanju od dva dana da bi se mogao izvrSiti rekonstruktivni operativni
zahvat na promjenjenim dijelovima. Za premedikaciju pacijenta koristen
je metadon i medetomidin, za indukciju anestezije ketamin, za odrza-
vanje inhalacione anestezije koriSten je izofluran. Rekonstruktivnim
operativnim zahvatom odstranjeni su nekrotic¢ni dijelovi tkiva i kostiju
te je pravljenjem koznog flapa sa frontalnog dijela glave nadoknaden
dio koze neophodan za zatvaranje maksilarnih sinusa i rekonstrukciju
traumom i infekcijom zahvacenih dijelova mekog tkiva. Za terapiju na-
kon operacije koriStena je infuziona terapija i ceftriakson (Longaceph)
i.v. Hranjenje je vrSeno sa tecnom hranom i sirupima (recovery liquid,
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Anima Strat sirup) pomocu gastri¢ne sonde u trajanju od 10 dana, na-
kon toga preslo se na ishranu tvrdom hranom koju je po¢eo da uzima

sam. Zbog prisutne Ehrlichia canis za terapiju je koristen doxycycline
(Doxybactin).

Klju¢ne rijeci: pas, trauma glave, rekonstruktivna hirurgija, anestezija,
analgezija, oporavak
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RECONSTRUCTIVE SURGERY OF A DOG’'S HEAD WITH
MULTIPLE INJURIES AND ADVANCED INFECTION
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*Petar Kara¢, dr vet. med., VetMed by dr Lukac, Prijedor, Republika Srpska
*Corresponding author: vetmedbydrlukac@gmail.com

Abstract

A mixed breed dog, black, about 2 years old, without an identification
chip, weighing 8.5 kg and starving condition, was brought to the clinic
with a gunshot wound (vulnus sclopetarium) and an infection of the
bones and soft tissues on the upper jaw. Body temperature was slightly
increased, heart rate and respiration were in the normal range. Hae-
matological analysis of blood showed mild anemia and the presence of
an inflammatory process. A rapid antigen test determined the presence
of Ehrlichia canis in the dog’s blood. The middle thirds of the bones
on both sides of the upper jaw were removed due to the action of the
trauma. The soft tissue was partially preserved. The anterior part of
the upper jaw with the muzzle and associated parts of the bones nec-
rotized due to ischemia. Due to poor physical condition, the patient
was first stabilized and recovered by intravenous replacement of fluids,
vitamins and minerals, analgesics and antibiotics with a diet for two
days in order to perform reconstructive surgery on the changed parts.
Methadone and medetomidine were used for premedication of the pa-
tient, ketamine was used for induction of anesthesia, and isoflurane was
used for maintenance of inhalation anesthesia. Reconstructive surgery
removed necrotic parts of tissues and bones, and by making a skin
flap from the frontal part of the head, the part of the skin necessary
to close the maxillary sinuses and reconstruct trauma and infection of
the affected soft tissue parts was compensated. Infusion therapy and
ceftriaxone (Longaceph) i.v. Feeding was performed with liquid food
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and syrups (recovery liquid, Anima Strat syrup) using a gastric tube
for 10 days, after which he switched to a solid food diet, which he be-
gan to take alone. Due to the presence of Ehrlichia canis, doxycycline
(Doxybactin) was used for therapy.

Key words: dog, head trauma, reconstructive surgery, anesthesia, an-
algesia, recovery
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KOHTEHUTA/THE BEPTEBPAJTHE MAJI®OOPMAITUJE
TOPAKO-JIYMBA/THUX TTPITIJBEHOBA BPAXHIE®PATTHYHHUX
PACA ITACA

Canppa Hukonuh', AHHamapua landu Bykomanosuh?, MBan
Cranunh?®, Bojan Toxom*, JoBan Crnacojesuh®, UBan Tanuh®, Tujana
Kykypuh’, Henan [Tonosuh?®

'Ip Bet. men. Canngpa Huxonwuh, acucrenr, [TossonpuBpenan daxynter, [JenapTmMan
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2Ip. AnHamapwua landu Bykomanosuh, mouent, [Tossonpuspenau GaxyiTer,

JenapTmaH 3a BeTepHHApCKy MenuuuHy, YHuBep3ureT y Hosom Capy, Perydnuka Cpduja

$Ip Wsan Cranuuh, penosHu npodecop, [omonpuspenuu daxynrer, JlenapTmMaH 3a

BETEPUHAPCKY MefuLuHy, YHUBep3uTeT y Hosom Capy, Penydnuka Cpduja
‘IIp Bojan Toxoss, penoBHU mpodecop, [TomonpuBpenau Gakyartet, [JenapTMan 3a
BeTEPUHAPCKy MenulnHy, YHuBep3uteT y Hosom Cany, Penybnuka Cpduja
IIp Josan CmacojeBuh, mouent, [TossonpuBpenau daxysret, JemapTMaH 3a
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IIp BeT. Mea. MBaH Tanmuh, acuctent, ITossonpuBpenHu dakynter, JlemapTMaH 3a
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"IIp Bet. men. Tujana Kykypuh, acucrent, [Tomonpuspenuu daxynrer, JlenapTmaH 3a
BETEPUHAPCKY MefuLuHy, YHUBep3uTeT y HoBom Cany, Penybnuka Cpbuja
8Ip BeT. Mexn. Henan Iomosuh, [TomsonpuBpentu daxynret, JenapTMaH 3a
BeTEpUHAPCKy MenulnHy, YHuBep3uteT y Hosom Cany, Penybnuka Cpduja
*KopecnonenTtau aytop: Cannpa Hukonuh, e-maunn agpeca: neckovs021@gmail.com

Kparak cagpxaj

KoHrenutanHe BepredpanHe mMandopmaluje NMpPeAcTaBbajy pasBojHE
aHoOManuje KMUMEHUX MPUIJbeHOBA KOje ce Hajuewhe jaBibajy Ha
TOpPaKaJHOM CEerMeHTy KMYMe Malux OpaxuuedaJlvyHHUX paca naca.
Toxom ucrpaxupama, odpaheHH Cy PEHATE€HCKH CHUMIHU KHUUYMEHOT
cTyda 31 nca pace ppaHLyCKH OyJyIor, eHITIeCKH OYJILOor U MOTIC KOjH Cy
CHHMMAaHHU 300T IIOCTOjaka CUMIITOMA Pas3IMYUTHUX 0D0/bEHA, a HE CaMo
CKEJIeTHOT CUCTeMa. PEHATeHCKO CHUMamwe BPILEHO je y CTaHjapiHe
2 npojexuuje, y jaTepo-aaTepaaHoj U BEHTPO-LOP3aIHOj MPOjEeKLUjH,
0e3 npumeHe cepaunuje. XeMupeprtedpe cy Hajuewhe mpepcrasbaie
CJly4yajaH paguosiolky Hanmas. Op LenokyIHe momysauuje naca, kog 20
(64,51%) mnaca cy npoHaheHe mMandopmanuje KUYMEHUX NPII/EHOBA,
[OK MOCMATpPaHO Ca acCIeKTa 3aCTYIJbEHOCTH I10JI0Ba, IPOMEHE Cy Ce
jaBjpaJie HEILITO BULIE KOJ XKEHCKUX jenuHKH (70%) y 0IHOCY Ha MyILIKe
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(61,9%). Ko 2 nica cy yrBpheHu nedopMUTETH KUUMEHOT CTyda y BULY
kudose, Kof 5 y BUAY CKOJIMO3€ U KO 3 Tca y BUAY KU(O-CKOIHO3e.
[TpomeHe cy ce ca Hajsehom yuectanourhy jaBmane y neay on 6.-
9. TOpaKaJHOT MpI/beHA, MPHU YeMYy Cy Ha 8. TOpakajlHOM MpLIbEHY
3adenexxeHe mpomeHe Kop Hajseher dpoja maca. Kaga roBopumo o Tumy
KOHTeHUTa/IHe MasiopManije Tena TOpakaJTHUX NPLIJbEHOBA, Y Hallem
HCTPaKUBamY je Ouia Haj3acTyl/beHWja BEeHTPaIHA XUMoria3dja (wedge
vertebra) koja ce jaBuna Ha 37 npuubeHoBa (52,86%), 3aTUM H30CTaHAK
cermeHTauuje npuubeHoBa (block vertebra) Ha 20 mpusseHosa (28,57%),
BEHTpaJIHA U MeJUjaiHa ansasuja Tena npurbeHosa (butterfly vertebra)
Ha 9 npuubeHoBa (12,86%), nopsasiHa xeMuBepTedpa Ha 3 mMpl/beHa
(4,29%) v pop3o-naTepanHa xemusepTedpa Ha jeqHOM npuubeHy (1,43%).
[To yrneny Ha CBETCKE OArajuBavyke acouujauuje, Tpedano U yBPCTUTH
CKPUHUHT Ha KOHTeHUTaJIHe BepTebpasiHe Mandopmauuje Kol OBHUX
paca y CBaKOZHEBHY IPaKCy Kako Ou ce y3rajaje jeguHke y mwrto Behem
CTerneHy CJI000AHe O MOMEHYTUX aHOMaJuja.

KipyuHne peun: PeHIreHCKko CHUMamwe, XeMUuBepTedpa, dpaxuuedanuune
pace, kudo3a, CKOIM03a
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CONGENITAL VERTEBRAL MALFORMATIONS
OF THORACO-LUMBAR VERTEBRAE OF BRACHYCEPHALIC
DOG BREEDS

Sandra Nikolic'*, Annamaria Galfi Vukomanovic?, Ivan Stancic?,
Bojan Toholj*, Jovan Spasojevic®, Ivan Galic?, Tijana Kukuric’, Nenad
Popovic?
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‘Dr Bojan Toholj, Full Professor, Faculty of Agriculture, Department of Veterinary
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*Corresponding author: Sandra Nikoli¢, e-mail address: neckovs021@gmail.com

Abstract

Congenital vertebral malformations are developmental anomalies of
the vertebrae that occur most often in the thoracic spine of small
brachycephalic breeds of dogs. During the research, X-rays of the
spine of 31 dogs which included French Bulldog, English Bulldog and
Pug breeds were processed, that were taken due to the existence of
symptoms of various diseases, not just of the skeletal system. X-ray
imaging was performed in standard 2 projections, in latero-lateral
and ventro-dorsal projection, without sedation. Hemivertebrae were
usually accidental radiological findings. Of the total dog population,
spinal malformations were found in 20 (64.51%) dogs, while observed
from the aspect of gender, changes occurred slightly more in females
(70%) compared to the males (61.9%). Spinal deformities in the form of
kyphosis were found in 2 dogs, scoliosis in 5 dogs and kypho-scoliosis
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in 3 dogs. The changes occurred with the greatest frequency in the part
of the spine from 6-9. thoracic vertebrae, with malformations of the
8th thoracic vertebra being the most common finding. When it comes
to the type of congenital malformation of the thoracic vertebrae, the
most common type was ventral hypoplasia (wedge vertebra) which
occurred in 37 vertebrae (52.86%), followed by the absence of vertebral
segmentation (block vertebrae) in 20 vertebrae (28.57 %), ventral and
medial aplasia of the vertebral body (butterfly vertebra) in 9 vertebrae
(12.86%), dorsal hemivertebra in 3 vertebrae (4.29%) and dorso-lateral
hemivertebra in one vertebra (1.43%). Following the example of world
breeding associations, screening for congenital vertebral malformations
in these breeds should be included in everyday practice in order to
breed individuals as free as possible from the mentioned anomalies.

Key words: X-ray, hemivertebra, brachycephalic dog breeds,
kyphosis, scoliosis
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TUMOR LEYDIGOVIH CELIJA TESTISA KOD PSA

Bojan Lukac¢!, Dusko Vucenovi¢?, Pavle Dragovi¢?, Novak Vjestica?,
Petar Karac®

'Dr Mr sc. Bojan Lukac, dr vet. med., VetMed by dr Lukac¢, Prijedor, Republika Srpska
Dusko Vucenovi¢, dr vet. med., VetMed by dr Lukac, Prijedor, Republika Srpska
SPavle Dragovi¢, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika Srpska
“Novak Vjestica, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika Srpska
Petar Kara¢, dr vet. med., VetMed by dr Luka¢, Prijedor, Republika Srpska
*vetmedbydrlukac@gmail.com

Kratak sadrzaj

Pas mjesanac, muzijak, smede boje, star oko 11 godina, bez identifikacionog
¢ipa doveden zbog promjena na kozi. Opstim klinickim pregledom je
utvrdeno da je tjelesna temperatura u normalna. Broj respiracija i rad
srca bili su u graniciama normalnih vrijednosti i bez patoloskih zvukova
prilikom auskultacije. Palpacijom testisa preko skrotuma utvrdena je
prisutnost tvrdog izdignuc¢a na povrs$ini desnog testisa $to je odgovaralo
konzistenciji tumoroznih promjene. Ultrazvu¢nim pregledom desnog testisa
utvrdena je prisutnost hiperehogene granulomatozne mase. Struktura
mase odgovarala je strukturi tumora. Na alopeti¢nim mjestima bila je
izrazena hiperpigmentacija sa crnim debelim keratinoznim naslagama.
Hiperpigmentacija bila je narocito izrazena na obostranim aksilarnim
regijama, ingvinalnim regijama, preponama, sapima, forntalnom dijelu
glave i skrotumu. Dlaka je bila suva i lako se odvajala od koZze. Pregledom
abdomena utvrdena je povec¢anje mamarnih bradavica. Mikroskopskim
pregledom nakon uradene skarifikacije povrsine koze, utvrdeno je da pas
nema parazite koji parazitiraju na kozi i u kozi. Zbog utvrdene promjene na
desnom testisu odradena je kastracija (orchiectomia) psa. Za premedikaciju
kod pacijenta koriSten je medetomidin i metadon, za indukciju anestezije
koriSten je ketamin, za odrzavanje inhalacione anestezije koristen je
izofluran. Nakon kastracije pronadena promjena na testisu je odvojena
od ostalog dijela tkiva testisa i stavljena u €aSicu za uzorkovanje tkiva sa
formalinom. Promjena je poslana na histopatolosku analizu. HistopatoloSkom
analizom je utvrdeno da pronadena promjena odgovara veoma rijetkom
tumoru Leydigovih intersticijskih Celija testisa. Utvrdeno je da su zapaZene
promjene na kozi i bradavicama kod psa nastale usljed hiperprodukcije
estrogena koje su proizvodile tumorom promijenje Leydigove celije.

Kljuc¢ne rijeci: testis, kozne promjene, orchiectomia, tumor Leydigovih celija
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TUMOR OF LEYDIG TESTIS CELLS IN A DOG
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Petar Kara¢®
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Abstract

Mixed-breed dog, male, brown color, about 11 years old, without
identification chip brought due to skin changes. The general clinical
examination determined that the body temperature was normal. The
number of respirations and heart rate were within normal limits and
without pathological sounds during auscultation. Palpation of the
testis over the scrotum revealed the presence of a hard rise on the
surface of the right testicle, which corresponded to the consistency
of tumor changes. Ultrasound examination of the right testis revealed
the presence of hyperechoic granulomatous mass. The structure of the
mass corresponded to the structure of the tumor. Hyperpigmentation
with black thick keratinous deposits was pronounced at the alopecia
areas. Hyperpigmentation was particularly pronounced on the bilateral
axillary regions, inguinal regions, groin, croup, frontal part of the head
and scrotum. The hair was dry and easily separated from the skin.
Examination of the abdomen revealed an increase in mammary nipples.
Microscopic examination after scarification of the skin surface, it was
determined that the dog does not have parasites that parasitize on the
skin and in the skin. Due to the established change in the right testicle,
castration (orchiectomy) of the dog was performed. Medetomidine
and methadone were used for premedication in the patient, ketamine
was used for induction of anesthesia, and isoflurane was used for
maintenance of inhalation anesthesia. After castration, the found
testicular change was separated from the rest of the testicular tissue
and placed in a tissue sampling cup with formalin. The change was
sent for histopathological analysis. Histopathological analysis revealed
that the change found corresponded to a very rare tumor of Leydig
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interstitial testicular cells. The observed changes in the dog’s skin and
warts were found to be due to estrogen overproduction produced by
the tumor-induced Leydig cell changes.

Key words: testis, skin changes, orchiectomy, Leydig cell tumor
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S[Ip Oparo Hexnuh, pegoBHu mpodeccop, daxkynrer BeTepuHapcKke MegULIUHE
Yuusep3urerta y beorpany, beorpan, Cpbuja
’IIp Munka ITonosuh, Baupenuu npodeccop, MeguuuHcku axkynTeT YHUBEp3UTETa
y Hosom Cany, Hosu Can, Cpduja
*KopecnopenTHu aytop: milanbaltic@gmail.com

Kparak cagpixaj

Kpajem 2021. roguHe dpoj CTaHOBHUKA Y CBETY OWO je 8,7 MUWIHjapOH,
a mpouemwyje ce ga he y csetry no 2050. roguHe dpoj cTaHOBHUKA Aa
ce noeha Ha 9,3 munujapau. 3a oBaj OpOj CTaHOBHMKA HEOMXOAHO je
Ia ce 3HayajHo noseha mpowusBoawma XpaHe. To ce HAPOUYUTO OJHOCH
Ha noBehamwe NMPOU3BOJKE MPOTEHHA, KA0 HAjBAXKHHUjET HYTPHjeHTa y
VCXPaHU JbyIU U )KUBOTHUHA. [laHac je y ceeTy 690 munrona (8,9%) mynu
XPOHHUYHO NOTXpameHo, a Taj dpoj he ce nmosehatu Ha 840 mMunuoHa
2030. ropune. Hacynpot Tome, 650 MUTMOHA JbY[H Y CBETY je rojasHo,
a 1,9 munujapau nma nosehany macy tena. On riaaau y CBETy ympe
rOJullke 5,6 MUIHOHA Aele CTAPOCTH OO MeT rOoJWHa YU Onu3y jenaH
MWIHOH Jielle CTapocTy of 5 1o 14 roguHa. OCHOBHU y3pOK CMPTHOCTH
Iiene U MOTXPakeHOCTH CTAaHOBHHUIITBA Be3yje CE€ 3a HEJLOBOJbHU YHOC
IPOTEHHa, a 3aTUM BUTaMHuHa A, rBoxba, nuHka v jona. FAO nedurnume
IPOTENHE Kao CTPYKTypHE Makpomosekyne henwja TkMBa muiinha u
OpraHa, a yyecTByje y OpojHUM MeTaDoMMykum (yHKIUjama, a Takohe
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Cy W3BOD a30Ta 3a J/byA€ U KUBOTHHE. [paje UX aMUHOKHCETHHE Of
KOjUX Cy HEeKe 3a Jby[le M XUBOTUIE eCceHlUjanHe, Oynyhu na He mory
Ia UX CUHTeTuuly, Beh WX yHOCe XpaHOM. Y UCXpPaHH JbyAU OCHOBHU
M3BOPU MPOTEHHA Cy rajeHe >KUBOTHHE, pude W MpPOW3BOAW Boja (U3
yJIOBa U TajeHe), Meco in vitro, MeKo, jaja, Meco AUB/bAa4M, UHCEKATA,
OWBHU MPOTEUHU U3 Mpepajie y/bapuia (coja, CYHIIOKPET, yJbaHa PEenuLa),
ajry ¥ jegHohenujcku NMpoTerHH (KBAaCLH, IJbUBHLE, ajre U dakrepuje).
[Tpema npensuhawuma 2040. ronuHe 40% mpoTewHa y UCXPaHU JbyOH
Ouhe MOpEeKsIOM M3 KOHBEHLMOHAJIHE aHUMaJIHE NpPOou3BoAKE, 35% W3
MPOU3BOIKE Meca in vitro u 25% 13 OWbHUX IPOTEHWHA U ,HOBE" XpaHe.
Y UCXpaHU KUBOTHUHA OCHOBHU WU3BOP MPOTEHWHA Cy MPOTEUHU OUIBHOT
nopexsa (y/papHuiie, JETYMUHO3€E) U aHUMATHOT Nopeksia (pubsse dpaluHo,
MJIEKO, MHCeKTH). CUTypHOCT XpaHe Je(UHHUCAHa je Kao: ,Kafa CBY JbyIx
y CBAKOM BpeMeHy Mory (U3WYKH U eKOHOMCKH J1a MUMajy JOBOJHHO
xpaHe, be3denHe, HyTPUTUBHO BpeJHe, KOja MOXe ia 3aJ0BOJbU NOTpede
7byy, fa Dyne mpuxBaT/bUBa, Ja UM oMoryhaBsa yobUuyajeHe akTUBHOCTH U
30paB KUBOT", Be3yje Ce 3a CBe HYTpHjeHTe, ajlu IIpe CBera 3a IPOTEUHE.

KspyuyHe peuH: aHMMalIHU U OWBHU NPOTEUHU, MECO in Vitro, UHCEKTH,
ajnre, jeJHOheNHjCKu NPOTEUHHU

3axBanHuna: OBy CTyoujy NoipKajao je MUHUCTapCTBO TPOCBETE, HAyKe
U TeXHOJoWKor passoja Penybnuke Cpduje, y cxnany ca ompendama
Yrosopa o ¢uHaHCcupawy ucTpaxusamwa 2021. rogune (6p. 451-03-
68/2022-14/200143).
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3Dr Ksenija Nesi¢, Senior Research Associate, Scientific Veterinary Institute of
Serbia, Belgrade, Serbia
‘Dr Marija BoSkovi¢, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
Dr Jelena Janji¢, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
*Dr Drago Nedi¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
’Dr Milka Popovi¢, Associate Professor, Faculty of Medicine, University of Novi
Sad, Novi Sad, Serbia
* milanbaltic@gmail.com

Abstract

At the end of 2021, the world's population was 8.7 billion, and it is
estimated that the world‘s population will increase to 9.3 billion by 2050.
For this number of inhabitants, it is necessary to significantly increase
food production. This especially refers to the increase of protein, as
the most important nutrient in the diet of humans and animals. Today,
690 million (8.9%) people in the world are chronically malnourished,
and that number will increase to 840 million in 2030. In contrast, 650
million people in the world are obese, and 1.9 billion have increased
body weight. World hunger kills 5.6 million children under the age of
five each year and close to one million children between the ages of 5
and 14. The main cause of child mortality and malnutrition is related
to insufficient intake of protein, followed by vitamin A, iron, zinc and
iodine. FAO defines proteins as structural macromolecules of muscle
and organ tissue cells, and participates in numerous metabolic func-
tions, and are also a source of nitrogen for humans and animals. They
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are made up of amino acids, some of which are essential for humans
and animals, since they cannot synthesize them, but take them in with
food. In human nutrition, the main sources of protein are animal hus-
bandry, fish and water products (from catch and farmed), in vitro meat,
milk, eggs, game meat, insects, vegetable proteins from the processing
of oilseeds (soybeans, sunflowers, oilseed rape), algae and unicellular
proteins (yeasts, fungi, algae and bacteria). It is estimated that in
2040. 40% of protein in human nutrition will come from conventional
animal production, 35% from in vitro meat production and 25% from
plant protein and ,new" foods. In animal nutrition, the main sources
of protein are proteins of plant origin (oilseeds, legumes) and animal
origin (fish meal, milk, insects). Food security is defined as: ,that
all people, at all times, have physical, social, and economic access to
sufficient, safe, and nutritious food that meets their food preferences
and dietary needs for an active and healthy life“, for all nutrients, but
especially for proteins.

Key words: animal and plant proteins, in vitro meat, insects, algae,
single cell protein (SCP)

Acknowledgments: This study was supported by the Ministry of Ed-
ucation, Science and Technological Development of the Republic of
Serbia (Contact number 451-03-68/2022-14/200143).
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[IpenaBame 10 MO3UBY

QUORUM SENSING Y MUKPOBHOJIOTHJHU XPAHE

CHexaHa bynajuh', Tujana Jlenguna?, Jacia hophesuh?*

Ip CHexaHa bymnajuh, penosuu mpodecop, PaxkynteT BeTepruHapCcke MeTUIINHE,
Yuusepsutet y beorpany, Cpbuja
’[Ip Tujana JlemuHa, moueHTt, PaKynaTeT BeTepUHAPCKE MeOHULIMHE, YHUBEP3UTET Y
beorpany, Cpbuja
3[Ip JacHa Hophesuh, acucreHT, PakyaTeT BeTepUHAPCKE MEOUIIMHE, YHUBEP3UTET Y
beorpany, Cpbuja
*jasna.djordjevic@vet.bg.ac.rs

Kpatak cagpxaj

[Tocnenwmux HEKONMUWKO OELEHUWja, HAlla Mepuennuja 0 dakTepujama
M HUXOBUM 3ajeJHHIIaMa 3HAYajHO Cceé NMpOMeHHsnaa. Y mpouia
BpEMeEHa IpeoBIajaBajio je MULUBEHE Aa 3ajefHulle DakTepuja
npencTaB/bajy nonynauujy henvja xoje menyjy UWHAUBULyanHO. JlaHac
je modpo IHOKyMeHTOBaHa UYMKBEHHIA Ja MexaHuszam Mmehyhenujcke
KOMYyHHKalWje, MO3HaT Kao ,quorum sensing, uma BakHy YJIOTYy Yy
KOHTPOJIMCaky PA3IuYUTHUX LieJTyJlapHUX Ipolieca dakTeprja Kao IITo Cy
OMOyMHUHUCLIEHIIVja, BUPYJIEHIIWja, TOJepaHldja Ha Je3uHduuujeHce,
CropyJanuja, MOKPEeT/BUBOCT, CTBApawe d0ModUIMa U aHTUMUKDPOOHA
pe3ucTeHuuja.

PasymeBamwe cucrema mehyhenujcke komyHukauuje naje MmoryhHoct
KOHTPOJIE pacTa HEMOXe/bHUX 0aKTepHja y MATPUKCY XpaHe M pasBoja
HOBe CcTpaTeruje y odesdehrpamwy KBanuTeTa U 0€30eJHOCTH XpaHe.

Kssyune peuu: quorum sensing, xkeanuiieiwi u de3deguHociti xpane

3axBanHuna: Pag je mogpxkaH cpencTBUMa MUHHCTApCTBa MPOCBETE,
HayKe W TEeXHOIOWIKOr pa3Boja Pemybnuke Cpduje (Yrosop dpoj 451-
03-68/2022-14/200143)
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Lecture by invitation

QUORUM SENSING IN FOOD MICROBIOLOGY

Snezana Bulajic', Tijana Ledina?, Jasna Djordjevic®*

Dr Snezana Bulaji¢, full professor, Faculty of Veterinary Medicine, University of
Belgrade, Serbia
2Dr Tijana Ledina, assistant professor, Faculty of Veterinary Medicine, University
of Belgrade, Serbia
3Dr Jasna Dordevi¢, teaching assistant, Faculty of Veterinary Medicine, University
of Belgrade, Serbia
*jasna.djordjevic@vet.bg.ac.rs

Abstract

In the last few decades, our perception of bacteria and their commu-
nities has changed dramatically. In the past, bacteria have most often
been considered populations of cells that act individually. Nowadays,
it is well established fact that phenomenon of bacterial cell-to-cell
communication known as quorum sensing is implicated in various
bacterial cellular processes which mainly involve the regulation of
bioluminescence, virulence, disinfectants tolerance, spore formation,
motility, biofilm formation, and drug resistance.

Understanding bacterial quorum-sensing signaling systems can help in
controlling the growth of undesirable food-related bacteria in order to
develop novel strategy for maintaining food integrity and enhancing
food safety.

Key words: quorum sensing, food quality and safety

Acknowledgments: The study was supported by the Ministry of Ed-
ucation, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200143)
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[IpenaBame 10 MO3UBY

AHAJIU3A OBUMA U TEHIEHIIUJE TIPEPATE MJIEKA
Y ITPOHU3BOJE Y PEITYB/JIMIU CPBHUJHU Y ITEPHOOY
01 2016-2021. TOOUHE

bpanucnas Bejuosuh", Cnomenka hypuh?, Jenena Jawuh?,
Iparo Heguh*, Munopan Mupunosuh’®, Ypour I'maBunuh®, 3opan
Cranumuposuh’

'Ip bpanucnas BejHoBuh, noueHT, ®akynTeT BeTepuHapcke MeJULIMHE YHHUBEpP3UTETa
y beorpany, beorpan, Cpduja
Ip Cmomenka Bypuh, mouent, ®akynTeT BeTepHHAPCKe MeIUIMHE YHHUBEpP3UTETa y
beorpany, beorpan, Cpduja
3[p JeneHa Jawwuh, BUIIK HAyYHH capagHUK, PaKkynTeT BETEPUHAPCKE METUITHHE
Yuusep3urerta y beorpany, beorpan, Cpbuja
‘IIp Oparo Hepuh, penosuu mpodecop, PakynTer BeTepuHapcke MeSULIMHE
Yuusep3urerta y beorpany, beorpan, Cpbuja
*IIp Munopax Mupunosuh, penosHu mpodecop, PaKkynTeT BeTepuHApPCKe METUIIUHE
Yuusepsurerta y beorpany, beorpan, Cpbuja
IIp Ypowr [maBuumh, noment, PakynTeT BeTePUHAPCKEe MENUIIVHE YHUBEp3UTeTa y
beorpany, beorpan, Cpbuja
"Ip 3opan Cranumuposuh, pegoBHH npodecop, PakynTeT BeTepuHapcke MeSULIMHe
Yuusep3urerta y beorpany, beorpan, Cpbuja
*KopecnionenTHu ayrop: branislavv@vet.bg.ac.rs

Kpatak cagpxaj

[TpousBogu on mieka ce ydpajajy y OMONIOLIKY BUCOKOBPEAHE U JIAKO
CBap/bB€ HAMHUPHHUILIE KOje Ce CBAKOJAHEBHO KOPUCTE Yy UCXPAHU JbYIH.
Ibuxosa npoU3BOAKa AUPEKTHO 3aBUCH OJf IPUMapHe IPOU3BOLHE MIIEKA,
Kao K op3axTeBaTpkumTa. OBO MCTpa’KUBakbe UMaJlo € 3a LIU/bJa CE yTBPLE
KOJIMYMHE [TIPOU3BOJA Ol KPaBJbEl MJIEKA ITPOU3BENEHUX Y MIeKapaMa Ha
teputopuju Penydnuke Cpduje, kao 1 BUXOBE TEHIEHLH]E Y IEPUOAY Of
2016-2021. ropuHe. AHanu3upaHe Cy IPOU3BOAE: KOH3YMHOI MIJIEKA,
nasjake, GepMEeHTHCaHUX MIIEYHUX TPOU3BO/IA, Maciialia U JPYTUX Ky TO-
MaCHUX MJIEYHUX MPOK3BOJA U CUPA. 32 OBO UCTPAXKUBaWke KOpULUTheHU
Cy 3BAaHUYHM CTATUCTUUYKU Mojauu PemyOdnuykor 3aBofia 3a CTaTUCTHUKY.
[Topauu cy CUCTEMATU30BaHU U CTAaTUCTUYKH oOpaheHnM MeTonmama
OECKPUIITUBHE CTaTHUCTUYKE aHa/lU3€ U aHa/lIM3e BPEMEHCKUX CepHja.
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CratucTHuKka aHanusa nojaraka je ypahena y maketry GraphPad Prism
7,0. IlpoceyHa ropvima IPOU3BOKBA KOH3YMHOI mieka y Pemydnuuu
Cpduju y ucnutuBaHoM nepuopy je usHocuna 224.507£10.936 ToHa,
ca HajMawoMm npoussogwoMm y 2021. rogpunu on 208.970 Tona, a
Hajsehom y 2016. rogunu on 235.660 ToHa. AHaNIM30M TEHAEHLUje
KpeTama NPOU3BOIOKE KOH3YMHOT MJIEKA, YTBPHEH je TpeH[ CMamema
MIPOU3BOLKE Ca MPOCEYHUM TOAUIIBUM CMaweweM of 3.388 ToHa. Y
aHAJIM3UPAHOM I[IEpUOLY IpOCEeYHA TOJWLIKba MPOU3BOAKA IaBIAKE
usHocuna je 29.907+2.240 ToHa ca NMPOCEYHUM TONUIIEBUM TPEHIOM
noBehamwa mpousBogmwe of 857 ToHa. [IpoceyHa roauiimka MPOU3BOIkA
(pepMEHTHUCAHUX MJIEYHHUX MPOU3BoJa u3Hocuna je 208.4921+9.677 Tona
ca MPOCEeYHUM TOJULIBUM TPEHAOM NoBehamwa Npoussoame og 671 ToHe.
Y aHanu3svpaHOM NEPHOLY NPOCEYHA IONUIIKbA MPOU3BOAKA Maciaua
U [IPYyTUX XYTO-MaCHMX MJIEYHUX NPOM3BOJA M3HOCWIA je 4.6671691
TOHA Ca MPOCEYHHUM TOJUIIBUM TPEHAOM NoBehawa MPOU3BOI®E O]
331 Tone. [IpoceyHa roguumka Npor3BoOAKka cupa dowia je 51.447+4.091
TOHAa Ca MPOCEYHHUM TOJUIIBUM TPEHAOM NoBehawa MPOU3BOI®E Of
1.656 ToHa. Ha 0CHOBY 10OMjeHUX pe3ysTaTta MOXe CE 3aK/bYy4YUTH J1a je
y aHaJIU3UPAHOM IEPUOAY LNOLUIO JO CMalkemha IPOU3BOIHBE KOH3YMHOT
MJIEKa y Milekapama Ha Teputopuju Penydnuke Cpouje, oK je 3a ocTtasne
IIPOU3BOJie O]l MileKa 3adelie’keHa TeHIEHIMja IIopacTa MIPOU3BOBE.

KspyuHe peus: MpOU3BOAM OJ] MJIeKa, MPOCeYHa rOAMIIbA MTPOU3BOIHA,
TPEHJI TPOU3BOJIIHE

3axBanHuna: Paj je moapxaH cpencTBUMa MUHUCTapCTBa MPOCBETE,
HayKe W TeXHOJIoWKOor pa3soja Pemydnuke Cpouje (Yrosop dpoj 451-
03-68/2022-14/200143).
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Lecture by invitation

ANALYSIS OF THE VOLUME AND TRENDS OF MILK
PROCESSING IN PRODUCTS IN THE REPUBLIC OF SERBIA FOR
THE PERIOD 2016-2021. YEAR

Branislav Vejnovi¢!, Spomenka Duri¢?, Jelena Janji¢3, Drago Nedic?,
Milorad Mirilovi¢®, Uro$ Glavini¢®, Zoran Stanimirovic¢’

'Dr Branislav Vejnovi¢, Assistant Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
Dr Spomenka Duri¢, Assistant Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
3Dr Jelena Janji¢, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
‘Dr Drago Nedi¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
*Dr Milorad Mirilovi¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
*Dr Uro$ Glavini¢, Assistant Professor, Faculty of Veterinary Medicine, University
of Belgrade, Belgrade, Serbia
’Dr Zoran Stanimirovi¢, Full Professor, Faculty of Veterinary Medicine, University
of Belgrade, Belgrade, Serbia
*Corresponding author: branislavv@vet.bg.ac.rs

Abstract

Dairy products are among the biologically high-value and easily digest-
ible foods that are used daily in human nutrition. Their production
directly depends on primary milk production as well as on market de-
mands. This research aimed to determine the quantities of cow’s milk
products produced in dairies in the territory of the Republic of Serbia,
as well as their tendencies in the period from 2016-2021. years. The
production of: drinking milk, sour cream, fermented dairy products,
butter and other yellow-fat dairy products and cheese was analyzed.
Official statistical data of the Republic Bureau of Statistics were used
for this research. The data are systematized and statistically processed
by the methods of descriptive statistical analysis and time series anal-
ysis. Statistical analysis of the data was done in the GraphPad Prism
7.0 package. The average annual production of drinking milk in the
Republic of Serbia in the examined period was 224,507£10,936 tons,
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with the lowest production in 2021 of 208,970 tons, and the highest
in 2016 of 235,660 tons. By analyzing the trend of drinking milk pro-
duction, the trend of decreasing production with an average annual
decrease of 3,388 tons was determined. In the analyzed period, the
average annual production of sour cream was 29,907%2,240 tons with
an average annual trend of increasing production of 857 tons. The aver-
age annual production of fermented dairy products was 208,492+9,677
tons with an average annual trend of increasing production of 671 tons.
In the analyzed period, the average annual production of butter and
other yellow-fat dairy products was 4,667+691 tons with an average
annual trend of increasing production of 331 tons. The average annual
production of cheese was 51,447%+4,091 tons with an average annual
trend of increasing production of 1,656 tons. Based on the obtained
results, it can be concluded that in the analyzed period there was a
decrease in the production of drinking milk in dairies in the territory
of the Republic of Serbia, while for other milk products there was a
tendency to increase production.

Key words: dairy products, average year of production, production trend

Acknowledgments: The study was supported by the Ministry of Ed-
ucation, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200143).
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[IpenaBame 10 MO3UBY

JEKITAPUCAILE MECA — MULIVJBEBE U ITOBEPEILE
ITOTPOIIAYA

Jenena Jawunh', Munan XK. bantuh?, Mupjana Jlospenosuh?, CnaBen
I'pbuh*, Oparo Heguh®, Cnomenka Hypuh®, bpanucias Bejuosuh’,
Munopan Mupunosuh?®

'Ip Jenena Jawuh, BUlIM HAayYHU capafHUK, PakynTeT BeTepuHapcke MeJULIMHE
Yuusepsuterta y beorpany, beorpan, Cpduja
2[lp Munau . bantuh, penosHu mpodecop, PakyaTeT BeTepHHAPCKE METHUITMHE
Yuusepsuterta y beorpany, beorpan, Cpduja
3[Ip MupjaHa JIoBpeHOBWh, TPXKHUITHA WHCIIEKTOP, PemydmuuKy TP/KUIIHA
nHcnekTopaT, bama Jlyka, Penybnuka Cpricka
‘IIp Cnasex I'pduh, Banpenuu npodecop, PaxynTer 34paBCTBEHUX HAyKa,
[Tanesponcku yHuBep3uTeT AneupoH, bama Jlyka, bocHa u XeplLerosuHa
*IIp IOparo Hemwh, pepoBam mpodecop, ®axkynTeT BeTepUHAPCKE METHIUHE
Yuusepsuterta y beorpany, beorpan, Cpduja
5[Ip Ciomenka Bypuh, mouent, PakynTeT BeTepuHApCKe MeIUIMHE YHHBEpP3UTeTa y
beorpany, beorpan, Cpbuja
’Ip bpanucnas BejHosuh, noueHT, ®akynTer BeTepuHapcke MeJULIMHE YHHUBEp3UTETa
y Beorpany, beorpan, Cpduja
$IIp Munopan Mupmiosuh, penoBau podecop, dakynTeT BeTeEpHHAPCKE MEIUIIHHE
Yuusepsutera y beorpany, beorpan, Cpduja
*KopecnofeHnTHH ayTop: jeckonbg@gmail.com

Kpartak cagpxaj

JemaH op rnmaBHUX LU/beBAa Mepa 0e3DemHOCTH XxpaHe je moBehame Mo-
Bepewma NOoTpollaya y XpaHy YOILITe, a MECO HapO4YUTO, Te Ce CTora
NOTpOLIavyy MyTEM JIeKIaprcama Npyxajy HHpopMauuje 0 KBAJIUTETY U
0e3depHoctu meca. IToBepeme noTpouraya v He30eJHOCT XpaHe MOCTaIH
Cy LIEHTpaJHO MHUTamle y JIaHUy ucxpaHe. HemaBHM pasBoju y obnactu
odesie)kaBama, C1eI/bUBOCTH U lIeMa OCUTYpaka KBAJIUTeTa Hyle IUPOKe
TOKOBe HH(MOpMaLHja JOCTYNHUX MOTpowayvy. [lekiapucame je naHac je-
IlaH OJ HAjIIOy3JaHUjUX HAUMHA MH(POPMHUCawka NOTPOIIaya O KBAJTUTETY
xpaHe. 3a noTpede OBOT UCTPAXKMBAKA MOJALM Cy MPUKYIUbEHU aHKETH-
pamem 1.000 notpomraya ca nojgpyyja bawa Jlyke u I'paguiuke. Pesyi-
TaTU WCIUTHBAKba OJHOCE Ce Ha MUTawa Nnorpede Hexnapucama XpaHe,
3aTUM Ha NUTawka Be3aHa 3a KBAIUTET M D0e30eIHOCT Meca, HajBaXKHUje
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MHOpMalLtje Ha JeKIapalnjy, Iperno3HaBama eJleMeHara 0e30eqHOCTH
U KBaJIUTETA KOjU roBOpe O De30eMHOCTH M KBAJIMTETYy Meca (IIOpeKIo,
13BOp UH(GOpMaLHja, MecTo HadaBKe). HUje JOBOJBHO Pa3jalllbeHO KOju
TUI HHpOpMalMja NOTPOoIlayy HajBUILE Tpake Ha iekIapanyjamMa, Hapo-
YUTO KaJla je MUTalky MECO U TPOM3BOAM OJf MeCa, 300T yera je OnpaBgaHo
KOHTUHYHMPaHO UCIUTHBAWmE MOTpOLIaya, yK/bY4yjyhH COLMOJIOUIKE U
€KOHOMCKe (paKTope, ITa UX MOTUBHLIE [a KYITyjy, KOje KapaKTEPUCTHKE
KBAJINTETA 3aXTEBajy U KOjUM U3BOPUMa UHMOpPMUCAka HajBUILE BEPY]yY.

KibyuHne peun: 0e30eqHOCT M KBalUTeT meca, odenexaBame meca, Io-
pexyio uHdopmanuja

3axBanHuna: OBy CTynujy moap»kano je MUHUCTapCTBO IPOCBETE,
HayKe Y TeXHOJIOIIKOr pa3Boja Penmybdnuke Cpbduje, y cxiany ca ogpen-
0ama YroBopa o puHaHCcupawy UcTpakuBawa 2021. rogune (6p. 451-
03-68/2022-14/200143).
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Lecture by invitation
DECLARATION OF MEAT - CONSUMER OPINION AND TRUST

Jelena Janji¢", Milan 7. Balti¢?, Mirjana Lovrenovi¢?, Slaven Grbic?,
Drago Nedi¢®, Spomenka Puric¢®, Branislav Vejnovi¢’, Milorad
Mirilovic®

Dr Jelena Janji¢, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
2Dr Milan Z. Balti¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
3Dr Mirjana Lovrenovi¢, market inspector, Republic Market Inspectorate, Banja
Luka, Republika Srpska
“Dr Slaven Grbi¢, Associate Professor, Faculty of Health Sciences, Pan-European
University Apeiron, Banja Luka, Bosnia and Herzegovina
*Dr Drago Nedi¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
SDr Spomenka Duri¢, Assistant Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
’Dr Branislav Vejnovi¢, Assistant Professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
8Dr Milorad Mirilovi¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
*Corresponding author: jeckonbg@gmail.com

Abstract

One of the main goals of food safety measures is to increase consumer
confidence in food in general, and meat in particular, and therefore
the consumer is provided with information on the quality and safety
of meat through declaration. Consumer trust and food safety have
become central issues in the food chain. Recent developments in the
field of labeling, traceability and quality assurance schemes offer wide
flows of information available to the consumer. Declaration is today
one of the most reliable ways to inform consumers about food quality.
For the purposes of this research, data were collected by surveying
1,000 consumers from the area of Banja Luka and Gradiska. The test
results refer to the needs of food declaration, then to issues related
to meat quality and safety, the most important information on the
declaration, identification of safety and quality elements that speak
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about meat safety and quality (origin, source of information, place of
purchase). it is not clear enough what type of information consumers
ask for most on declarations, especially when it comes to meat and
meat products, which justifies continuous examination of consumers,
including sociological and economic factors, what motivates them to
buy, what quality characteristics they require and what sources of
information they believe the most.

Key words: meat safety and quality, meat labeling, origin of information

Acknowledgments: This study was supported by the Ministry of
Education, Science and Technological Development of the Republic of
Serbia (Contact number 451-03-68/2022-14/200143).
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CITPEHABAKBE ®OPMHPABHA H YKIIABAIBE BAKTEPHJCKHUX
BHO®H/IMOBA Y HHIOYCTPHUJU XPAHE

Jacna hophesuh", Tujana Jleguna?, PagocnaBa Casuh PagoBaHoBuh?®,
Bynajuh Chexana’

Ip Jacua hophesuh, acucrent, daxynTer BeTepuHapCKke MeJUIUHE, YHUBEP3HUTET Y
beorpany, Cpduja
2IIp Tujana JlenuHa, KoueHT, PaKynTeT BeTepUHAPCKe MENUIIMHE, YHUBEP3UTET Y
beorpany, Cpduja
3IIp Pamocnasa Casuh PamoBanoBuh, BaHpenHU mpodecop, PakynTeT BeTepHHApCKe
mepunvHe, YHUBep3uTeT y beorpamy, Cpbuja
‘Ip CuexxaHa Bynajuh. pemoBau mpodecop, PakynTeT BeTepHHAPCKE MENUIIHE,
Yuusepsuter y beorpany, Cpbuja

*jasna.djordjevic@vet.bg.ac.rs

Kparak cagpixaj

Hacynport miaHKToHCKUM DakTepHjckum henrjaMa, pacT ¥ excrpecyja reHa
Koz Dakrepuja y dbuoduiamMy cy MOTIYHO Jpyrauduje, LTO C€ HAPOUYMUTO OJI-
paXkaBa Ha BUXOBY OTIIOPHOCT Ha CPENCTBA 3a YMILhewe U Ae3uH@eKnujy.
JemHoM ¢opmupanu dMo(dWIM, Ha MOBPIIMHAMA U ONPEMHU KOje [OJa3e
y KOHTAKT Ca XpaHOM, TEeLIKO Ce yK/alka U MOXe Iia Tpe[CTaB/ba Mep3uc-
TEHTaH M3BOpP KOHTaMMHauuje xpaHe. KoHTamMuHauuja u3 duoduimosa
npefcTaB/ba eKOHOMCKU MPOdieM y Cay4yajy MUKpOOpraHu3ama KBapa
(Pseudomonas spp., Bacillus spp.), anu 1 nutamwe de3degHOCTH XpaHe y
cy4dajy kazga je douodunm dhopmMupaH of CTpaHe NAaTOTeHWX OaKTepHja
(Listeria monocytogenes). CipeyaBamwe (QOpMHUpama U yKlamwamwe dnoduima
nojpasyMeBa pasnuuuTe GusnyKke TpeTMaHe, MOMyT IPUMEHE YIATpa3ByKa,
MAarHeTHHUX U eJIeKTPUYHUX I0J/ba, /I U TPUMEHY XeMHjCKUX jelrbera
(xJ10p, MEPOKCUIIM, KBAPTEPHEPHA aMOHHUjYMOBA jeJUEHA), KA0 U Pa3Jiu-
YUTHX €H3UMa, DakTepuodara, DakTepronMHaA U €TAPCKUX Yiba.

C 003upoM [1a U asbe He TOCTOjU YHUBEP3AJHU MPUCTYN KAKO 3a CIpe-
yaBamwe hopmupama dMO(PUIMOBA, alv U 3a YKIawawe Beh nocrojehux,
OBaj mpodeM U Jasbe MpeCcTaB/ba U3a30B U nMokpehe HOBa UCTPAKUBabaA
0 CAHWUTALMOHUM MpollefypaMa y UHOYCTPUjU XpaHe.

Kibyune peuu: duodunm, UHIYCTpHja XpaHe
3axBasHHIA: Pan je nmojapkaH CpeAcTBUMa MUHUCTapCTBA MPOCBETE,

HayKe W TEXHOJOWKOT pa3Boja Penmybnuke Cpduje (Yrosop Opoj 451-
03-68/2022-14/200143)
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METHODS FOR PREVENTING THE FORMATION AND REMOVAL
OF BACTERIAL BIOFILMS IN THE FOOD INDUSTRY

Jasna Dordevi¢', Tijana Ledina?, Radoslava Savi¢ Radovanovic?,
Snezana Bulaji¢*

'Dr Jasna Dordevi¢, teaching assistant, Faculty of Veterinary Medicine, University
of Belgrade, Serbia

’Dr Tijana Ledina, assistant professor, Faculty of Veterinary Medicine, University
of Belgrade, Serbia

5Dr Radoslava Savi¢ Radovanovi¢, associate professor, Faculty of Veterinary
Medicine, University of Belgrade, Serbia
‘Dr Snezana Bulaji¢, full professor, Faculty of Veterinary Medicine, University of
Belgrade, Serbia
*jasna.djordjevic@vet.bg.ac.rs

Abstract

Contrary to planktonic bacterial cells, the growth and genes expression
of bacteria in the biofilm are completely different, which is reflected
especially in their resistance to cleaning and disinfecting agents. Once
formed, biofilm, on surfaces and equipment that come into contact
with food, is difficult to remove and can be a persistent source of food
contamination. Contamination from biofilms is an economic problem in
the case of spoilage microorganisms (Pseudomonas spp., Bacillus spp.),
but also a food safety issue in the case when the biofilm is formed by
pathogenic bacteria (Listeria monocytogenes). Strategies to prevent the
formation and removal of biofilm can be various physical sanitation
treatments, such as ultrasound, magnetic and electric fields, chemical
compounds (chlorine, peroxides, quaternary ammonium compounds),
but also various enzymes, bacteriophages, bacteriocins and essential oils.

Since there is still no universal method, both to prevent the formation of
biofilms, but also to remove existing, this problem remains a challenge
and initiates new researches with sanitation procedures in the food
industry.

Key words: biofilm, food safety

Acknowledgment: The study was supported by the Ministry of Education,
Science and Technological Development of the Republic of Serbia
(Contract number 451-03-68/2022-14/200143)
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[IpenaBame MO MO3UBY LITAMIAHO Y 1IjeJI0CTH

KBAJIUTET CHPOBOI' MJIEKA Y PEITYB/THIIH CPIICKOJ
Y INEPHOOY 2017-2021. TOOUHA

Anexkcannpa baduh', IIparana Pyjesuh?, bojan l'onuh?

!Mp Anekcannpa babuh zip BeT., JaBHA yCcTaHOBa BeTepUHAPCKH HHCTHTYT Penydmuke
Cpncke ,[Ip Baco byto3an” bamwa Jlyka, bamwa Jlyka, bocHa n Xepuerosrua
’Ma [IparaHa PyjeBuh IUIUI. MHX. TOJbONTPUBPEE, JaBHA YCTAaHOBA BeTepruHapCcKu
uHcTUTyT Penybnuke Cprcke ,Ip Baco byro3an“ bamwa Jlyka, bawa Jlyka, bocHa u
XepLerosruHa
3Ip bojan T'onuh cneu. op Bet., JaBHa ycTaHoBa BeteprHapcku MHCTUTYT Pemnybnrke
Cprmcke ,JIp Baco bytosan” bama Jlyka, bama Jlyka, bocHa u XepuerosuHa
KopecnogentHu aytop: Anekcanppa babuh, aleksandra.babic@virs-vb.com

Kparku cagpixaj

Y unspy mobosblliakha KBAJUTETA )KUBOTA CABPEMEHOT YoBeKa OUIo je Heo-
IIXOZHO MPHUXBATUTH HOBU IPUCTYN Y KOHTPOJIU MPOX3BOIHE CBUX ITPOU3-
BOJIa, 11a TaKO ¥ y MPOU3BOJKYM CUPOBOT MiieKa. IMmepaTuB ce cTaB/ba Ha
obe3deheme kBamuTeTa MIIEKa KpO3 e(UKaCHY KOHTPOJTY, IITO MOJApa3y-
MeBa feUHUCake U UCITUTHBaWke Crenu@rUYHUX NoKasaressa. Kpanurer
CUPOBOT MJIeKa TMOApasymMeBa OlLleHy KBaJUTeTa KpO3 cacTaB (MjeyHa
MacCT, CHpOBU MPOTEUH, JIAaKT03a, CyBa MaTepHja 0e3 MaCTH) U XUTHjeH-
CKy ucnpaBHOCT (Opoj comartckux henuja u ykynan Opoj Daxrepwuja).
Comarcke henuje cy o NpeTXOOHO HaBeNEHUX KPUTEpPUjyMa Te Koje ce
y3UMajy kao HajOUTHHjU MOjeJUHAaYHH T0Ka3aTes/b KBauTeTa Miieka. One
yKa3yjy Ha 30paBCTBEHU CTaTyC BUMEHA KpPaBa, Kao ¥ Ha POMEHE Y CacTaBy
(pU3NYKO-XEMHUJCKUX OCODMHA MJleKa. YKymnaH Opoj Dakrepuja MHAMKATOP
je u3mehy ocrasior 3opaBCTBEHOr CTaTyca CTafa, OApXKaBamwa XUTHjeHEe Ha
(apmu, OCTyIKa MPUIKKOM MY»Ke U Xy1ahema miieka. Miieko NopeKiom U3
3[paBOT BUMEHA KpaBa caapku mame o 100 mojenuHauHuX daKTepHjCKUX
henuja y MUTWINTPY, ¥ HEMA 3HAauadjaH yTULAj HA YKyMaH Opoj Dakrepuja y
BehOj KOJTMUMHU MJIeKa, JOK IPAaBUIHOM U XUTHjEeHCKH UCTIPAaBHOM MY’>KOM
3[paBUX )KUBOTHHA Y POXU3BOTHUM YCJIOBUMA MJTeKO caipky uamehy 100 u
5.000 baxrepuja y Munuautpy. CHpOBO MJIEKO Ca BACOKUM HUBOOM COMAT-
ckux henvja u dakTepyja MoBe3aHo je ca noBehaHom aKTUBHOLIhY €H3UMa,
IITO MOXKE Pe3yaTOBaTH KBApOM WM MaHama MPoU3Boja o1 Mieka. [Toka-
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3aJ10 Ce [ja ynorpeda CUpOBOT MjieKa C OpojeM COMaTckux henvja Behum of
100.000 y MUIHIUTPY CMamwyje NPOU3BEAEHY KOMIMYMHY CUpa, a BUILIH HU-
BOM, yr1aBHOM Bulle o1 400.000 y MUWIHIUTDY, TTOBE3aHU Cy C MAHAMA TeKC-
Type U yKyca Y CUpy W IpyTUM IpousBogvma. Mako BehuHa ucTpakuBama
yKa3yje [la je IpUIMYHO BUCOK yKymaH 0poj daxrepuja (Buie on 1.000.000
Yy MWIWIKTPY) Y CHPOBOM MJIeKy MOTpedaH fja O ce W3a3Baiv HEJOCTAllU Y
BehvHU npepaheHux MpousBona Of MIIeKa, JOOUjame BUCOKOKBATUTETHOT
mieka ca papme omoryhasa u3BecHy IeKCUOMITHOCT y PyKOBawby CUPOBUM
MJIEKOM, IITO MOXKe noBehath e(pUKaCHOCTA U CMamyje PHU3UK a CUPOBO
MJIEKO JOCTUTHe 3adpumaBajyhu HUBO DakTepyja. Y npxasu Ibyjopk, CAL,
y nepuony 1993-1996. romuHa, otnpuirke 58% y3opaka CUpOBOT MJieka je
umao dpoj daxrepuja ucrog 100.000 y mununutpy. lllupom cseta, TeHAEH-
[ja je MPOM3BOAA CHPOBOT MJIEKA YMjU CaOpKaj DakTepuja He Mpesiasu
100.000 y MunmuiuTpy, ainu 300r crieuUYHOCTH TPOU3BOIHE MIIEKA, PYKO-
Bama U OpOjHUX pU3MKa O KOHTAMHUHALMje, TELIKO je YBEK NOCTUhU 0OBaj
uwb. BehuHa npousBohaua mneka y semsbama EBporicke yHuje 6e3 Behux
mpodyieMa MpOoX3BOaN MJTEKO ca Opojem dakrepurja mawum of 100.000 y mu-
JIWIATPY, [IPU YEMY je HallMOHAIHU ITPOCEeK BPJIo YecTo U MawH of 10.000 y
mwtatpy. CTaHAapau 32 BPEIHOBAKE MJIeKa Ha OCHOBY Op0ja MUKpPOOpra-
Huzama kpehy ce ox 20.000 y mununutpy (Aycrpuja 1 Benvika bpuranuja)
1o 300.000 y mununutpy (Janan), a Hajueurhe usmehy 100.000 u 300.000.
Kako 61 ce mapameTprma KBajuTeTa MPOU3BENEHO MIIEKO MPUOIMIKUIO
CTaHJapAuMa MPOMKCAaHUM Of] CTpaHe EBporicke yHUje, mpeyseTe Cy ogpende
Ypenbe EY 853/2004, koje cy npetodeHe y [IpaBWIHHK O KBJTUTETY CBjeXKer
CUPOBOT MJIMjeKa Y YCIOBUMA 3a pajl osiawmTeHe yladboparopuje (Croyxbe-
HU acHuK Penybnuke Cprcke 81/15, 46/18). OBaj [TpaBuinHMK feduHULIE
MJIEKO CTaHAAPIHOT KBAJIUTETA KA0 MIIEKO Koje campxu Mamwe on 400.000
comarckux henuja ogrocHo 100.000 bakrepuja y jenHoM MunuauTpy. Ha-
BefleHH Opoj coMaTckux henvja 1 dakTeprja U3pakaBa Ce Kao reOMETpHjCcKa
cpenuHa. [Tpasunnukom je ogpeheHo ga ce MeCeUHo epuie AHATU3E ged y30pKa
cuposol miexd og ceaxol upoussohaua na wepuiiopuju Pettydnuke Cpiicke,
IIPY YeMY ce He y3uma y 003up 6poj my3nux ipna tio tipoussohauy. I1pu Tome
ce, 3d u3pauynasaree ieometmpujcke cpeqgure Opoja comatuckux henuja, ysumajy
pesyntnaiiu wpu meceya, U3 uujel ipouseoga ce ipumenom wipehel Kopena go-
ouja ieomettipujcka cpequHa. 3a uspauynasare 0poja daxiiepuja Kopuciie ce
pesyniainiu Opoja daxitiepuja y ocnegra gea meceyd, U3 uujel ce Upoussoqga
8pULU KOPEHOBALE, KAKO OU Ce JOOUIA TEOMETUPUJCKA CPEJUHA.

Y yumy yiiephuearad keanutietna cuposoi maexa y Peuyonuyu Cpiickoj, y3u-
Majyhu y 003up petuoHanHy 3actiyibeHoCii Upou3gohaud, usspuuiu cmo
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AHANTU3y godujeHux pesynmaitid UCHuitiugara cuposoi MieKd y 0Keupy Cuc-
wema koxmpose cuposoi maexa y Petiyonuuu Cpiickoj. [Tocmattpanu tiepuog
je 2017-2021. ropuHa.

C 0d3upoMm fa cUCTEM KOHTPOJIE MOAPa3yMeBa aHaIU3y BEJTUKOT Opoja y30-
paka CHUpOBOI MJIeKa, IIPU YeMy pe3y/iTaTd aHanusa Tpedajy y KpaTKom
BPEMEHCKOM TepUoAy CTMhHM O 3aWHTEpPEeCOBAaHUX CTpaHa, OBO HOBOIOU
1o norpede fa ce y aHajqM3ama KOPUCTe MHCTPYMEHTAlIHE METOfe, Koje
omoryhasajy 3HaTHO Kpahe BpeMe UCIIUTHBawka y OOHOCY Ha CTaHJapIHE
naboparopujcke metoge. OTKYIUBMBAYM MJIEKA Y BEJIUKOM Opojy OpXasa
VCK/BYYMBO KOPHUCTE NMPOTOYHY IUTOMETPH]Y 3a aHalIU3y CUPOBOI MIIEKA.
OnpebuBame Opoja comMmaTckux henrja METOJOM MPOTOYHE LIUTOMETPH]je
BPILY CE HA UHCTPYMEHTY Fossomatic nmpema ynyTcTBy nnpoussohaya omnpe-
me FOSS, Tancka u crangapay BAS ISO 13366-2:2008 Mnujeko — dpojame
comatckux henvja — o 2: YIyTcTBO 3a paf (y1yopo-0ONTO-EIEKTPOHCKUX
Opojaua (ISO 13366-2:2006). OnpehuBame yxkynHor dpoja dakrepuja me-
TOJOM MPOTOYHE LIUTOMETPHje BPLIN C€ Ha UHCTPYMeHTy Bactoscan npe-
Ma ymnyTcTBy IpousBohava onpeme FOSS, Jancka. Hciuitiugare je spuie-
HO Mewlogama axpequitiosanum og ciipane UHCTUUTIYA 3a AKpequitiosarse
Bocne u Xepueiosune (BATA). ITpema tipocitioprom tnany Petiyonuxe Cpiicke
go 2025. iogune, wepuitiopujanta U dpuspegua opianusayuja Petydnuxe
Cplicke ycnosHo je 0asupana Ha Hueoy wiecti petuja: bawa Jlyka, [Tpujegop,
Iob6oj, bujemuna, Ucttiouno Capajeso u Tpedure, Te Cy U pe3yniiaitiu Upuka-
3anu y cxaagy ¢ wum. Ilpunukom tpuxasueara pe3yninamia UCUUiiueard,
Kopuctie ce wepmunu MCK (mnujexo ciuangapgnoi xeanutiewia), MHCK
(mnujexo Huje ciangapgrol keanutietia) u MBYK (mnujexo Oe3 yiiephenoi
keanutietia). Y xameiopujy MBYK cepcitiasajy ce upoussohauu Koju HUcy
goctuiasediu y30pKe CUposol Miexkd HA UCUUTUUBAE Upemd GUHAMUUYU Yill-
8phenoj UpasunrHuKom, Te U3 TOT Pasjiora MieKy Huje yiephena kattielopuja.

CucrteM KOHTpOJEe cUpoBOr miujeka y Penydnuuu Cprnckoj 3aXuBeo je
2009. roguHe ¥y NOYETKY je dpoj mpoussohaua usHocuo oko 9.500, na du
cey neuemdpy 2021. rogure Taj 6poj cmawuo Ha 3.409. Kao v y octanum
Ip)KaBaMa y OKpYXemwy Koje MPUMEeYjy CIMYaH CUCTeM KOHTPOJE, BU-
IUbMBA je 3HaYajHa TeHJeHLIMja CMawbewa Dpoja mpousBohaua Mieka, mpu
yeMy je mpumeTHO nosehame dpoja My3HHX rpia Ha nocrojehum dap-
Mama. Y cregehoj wadenu tipuxasan je 0poj tipousgohaud cuposoi miexd
U KAweiopusayuja cuposol Maexda y 0Keupy CucmiemMda KOHUIpoJie CUposol
mnexa y Petiyonuuyu Cpiickoj y tepuogy 2017-2021. ioguna. IIpuxasane
8pegHoctiiu cy tipoceure epeguoctuu 3a 12 meceyu thexkyhe logune.

237



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PEITYBJIIMKE CPIICKE (FBOCHA U XEPLIETOBHMHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

T'oguna Epoj éipouszeohaua MCK % MHCK % MBYK %
2017. 4.525 72,54 17,64 9,82
2018. 4.414 70,35 21,40 8,25
2019. 4.021 72,02 20,92 7,06
2020. 3.759 76,10 17,50 6,40
2021. 3.597 79,77 14,53 5,70

Y neprony 2017-2021. rogvHa yo4aBsa Ce 3Ha4ajHO CMAWEHE YKYIHOT dpoja
npousBohaua cupoBor mivjeka y Penydnuuu Cprickoj, ¢ nosehameM dpoja
npoussohaua MCK. Cmameme ymynHor 6poja npoussohada CHpOBOT MileKa
y nepuony 2017-2021. roguHa y peruju bama Jlyka usnocu 23,61%, peruju
I[Tpujegop 28,42%, petuju [Joboj 34,85%, petuju bujemuna 23,15%, petuju Hc-
wouno Capajeso 0,52%, a y petuju Tpeduwe 5,46%. OBo ce momymapa C To-
naurMa CratucTrykor roguuiwaka Pemybnvke Cprcke 2021. koju nokasyje
cMamene 0poja rosena ca 205.000 tokom 2017. ropune Ha 186.000 y 2020.
TOOVHU U MoBehawe NPOM3BOAKE MileKa ca 275 MuwinoHa nautapa y 2017.
rOOVHU Ha 266 MunroHa nutapa y 2020. roquHy. Y 0BHOCY Ha yKymaH Opoj
npoussohaua MCK, y cnenehoj Tadenu mprkasaHo je MOPeKIo Mo perujama
MaKCHUMAaJTHOT 1 MUHUMAJTHOT OpOoja mpor3Bohaua U3pakKeHOT Y MPOLIEHTUMA.

ITpouseohauu MCK iio peiujama
T'oguna
maxcumanan % munumanan %
2017. Bujemwuna 34,75 Hcwouno Capajeso 6,91
2018. Bujemwuna 30,78 Hcitouno Capajeso 7,95
2019. Bujemuna 28,69 Zoboj 9,46
2020. Bujemuna 28,52 IToboj 8,56
2021. Bujemwuna 29,29 Hoboj 8,43

TokoM nocmarpaHor rnepuoza, o yKymHor dpoja npovssohadya MCK, Haju-
1€ KX je y peruju bujessiHa, a Hajmamwe y perrju Mcrouno Capajeso u [1000j.
OBo je ¥ 0YueKMBAHO C 003UPOM [Ia je y OTHOCY Ha YKyTiaH Opoj mpou3sBohada
CUpOBOT MiTHjeKa y pervju bama Jlyka 22,58% npoussohaua, peruju [puje-
nop 9,59%, peruju 1060j 7,59%, peruju bujersuna 33,22%, peruju UctouHo
Capajeso 10,65%, a y peruju Tpebume 16,37% npoussohayva.

YcnocTtaB/bake CUCTEMA KOHTPOJie CUPOBOr miieka y Pemydnuum Cpr-
CKOj IOMPHHENO je 3Ha4ajHOM MNOoDOJplIamy KBAJIWTETA CUPOBOT MJIEKA
3axBa/byjyhHd MPBEHCTBEHO KOHTHHYWPAHOM, IUIAHCKOM W JOCJIEIHOM
npuctymy. OBaj CUCTEM je, C jeIHE CTpaHe, JOBEO IO CMambemha YKYIHOT
Opoja mpousBohaya, anu c gpyre cTpaHe o nosehamwa Opoja nmporssohava
MJIeKa CTaHIAPAHOT KBAJIUTETA U YKYITHO IIPOU3BEAEHE KOTUYMHE MITEKA.

KspyuHe pHjedn: CHpOBO MJIEKO, KBJIUTET, COMaTcke henuje, ykynaH
Opoj bakrepuja.
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QUALITY OF RAW MILK IN THE REPUBLIC OF SRPSKA
IN THE PERIOD 2017-2021
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Corresponding author: Aleksandra Babi¢, aleksandra.babic@virs-vb.com

In order to improve the quality of life, it was necessary to adopt a new
approach in controlling the production of all products, including the
production of raw milk. The imperative is to ensure the quality of milk
through effective control, which means defining and testing specific
indicators. The quality of raw milk includes the assessment of quality
through composition (milk fat, crude protein, lactose, dry matter
without fat) and hygienic correctness (number of somatic cells and total
number of bacteria). Somatic cells are one of the previously mentioned
criteria and are taken as the most important individual indicator of milk
quality. They indicate the health status of the udder of cows, as well as
changes in the composition of physical and chemical properties of milk.
The total number of bacteria is an indicator of, among other things,
the health status of the herd, maintaining hygiene on the farm, the
procedure during milking and cooling the milk. Milk originating from
a healthy udder of a cow contains less than 100 individual bacterial
cells per milliliter, and has no significant effect on the total number
of bacteria in a larger amount of milk, while proper and hygienically
correct husband of healthy animals in production conditions milk
contains between 100 and 5,000 bacteria per milliliter. Raw milk with
high levels of somatic cells and bacteria is associated with increased
enzyme activity, which can result in malfunction or defects in dairy
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products. The use of raw milk with a somatic cell count greater than
100,000 per milliliter has been shown to reduce the amount of cheese
produced, and higher levels, mostly more than 400,000 per milliliter, are
associated with flaws in texture and taste in cheese and other products.

Although most research indicates that a fairly high total number of
bacteria (more than 1,000,000 per milliliter) in raw milk is needed to
cause deficiencies in most processed dairy products, obtaining high-
quality milk from the farm allows some flexibility in handling raw milk,
which can increase efficiencies and reduce the risk of raw milk reaching
worrying levels of bacteria. In the state of New York, USA, in the period
1993-1996, approximately 58% of raw milk samples had a bacterial count
below 100,000 per milliliter. Worldwide, there is a tendency to produce
raw milk with a bacterial content not exceeding 100,000 per milliliter,
but due to the specifics of milk production, handling and numerous
risks of contamination, it is difficult to always achieve this goal. Most
milk producers in European Union countries produce milk with less
than 100,000 bacteria per milliliter without major problems, with the
national average often being less than 10,000 per milliliter. Standards
for the evaluation of milk based on the number of microorganisms
range from 20,000 per milliliter (Austria and Great Britain) to 300,000
per milliliter (Japan), and most often between 100,000 and 300,000.

In order to bring the quality parameters of milk closer to the standards
prescribed by the European Union, the provisions of EU Regulation
853/2004 were taken over, which were translated into the Rulebook on fresh
raw milk quality and conditions for the work of authorized laboratories
(Official Gazette of Republic of Srpska 81/15, 46/18). This Ordinance
defines standard quality milk as milk containing less than 400,000
somatic cells or 100,000 bacteria in one milliliter. The stated number of
somatic cells and bacteria is expressed as a geometric mean. The Rulebook
stipulates that two samples of raw milk from each producer in the territory
of the Republika Srpska be analyzed on a monthly basis, without taking
into account the number of dairy heads per producer. In order to calculate
the geometric mean of the number of somatic cells, the results of three
months are taken, from whose product the geometric mean was obtained
by applying the third root. To calculate the number of bacteria, the results
of the number of bacteria in the last two months, from whose product the
rooting is performed, are used, in order to obtain a geometric mean.

In order to determine the quality of raw milk in the Republic of Srpska,
taking into account the regional representation of producers, we
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analyzed the obtained results of testing raw milk within the control
system of raw milk in the Republic of Srpska. The observed period is
2017-2021.

Since the control system involves the analysis of a large number
of samples of raw milk, and the results of the analysis should reach
stakeholders in a short period of time, this leads to the need to use
instrumental methods in analysis, which allows significantly shorter
test times compared to standard laboratory methods. Milk purchasers
in many countries exclusively use flow cytometry to analyze raw milk.
Determination of somatic cell count by flow cytometry is performed on
a Fossomatic instrument according to the instructions of the equipment
manufacturer FOSS, Denmark and the standard BAS ISO 13366-2:2008
Milk - somatic cell counting - Part 2: Manual 2:2006). Determination
of the total number of bacteria by flow cytometry is performed on a
Bactoscan instrument according to the instructions of the equipment
manufacturer FOSS, Denmark. The examination was performed by
methods accredited by the Institute for Accreditation of Bosnia and
Herzegovina (BATA).

According to the spatial plan of the Republika Srpska until 2025,
the territorial and economic organization of the Republika Srpska is
conditionally based on the level of six regions: Banja Luka, Prijedor,
Doboj, Bijeljina, East Sarajevo and Trebinje, and the results are
presented accordingly. When presenting the test results, the terms MSK
(standard quality milk), MNSK (non-standard quality milk) and MBUK
(non-determined quality milk) are used. Producers who did not submit
samples of raw milk for testing according to the dynamics determined by
the Rulebook are classified in the MBUK category, and for that reason
the category of milk has not been determined.

The raw milk control system in the Republic of Srpska came to life in
2009 and initially the number of producers was around 9,500, but in
December 2021 that number was reduced to 3,409. As in other countries
in the region that apply a similar control system, there is a significant
tendency to reduce the number of milk producers, with a noticeable
increase in the number of musk deer on existing farms. The following
table shows the number of raw milk producers and the categorization of
raw milk within the raw milk control system in the Republic of Srpska
in the period 2017-2021. The values shown are average values for the 12
months of the current year.
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Year Number of producers MSK % MNSK % MBUK %
2017 4,525 72.54 17.64 9.82
2018 4,414 70.35 21.40 8.25
2019 4,021 72.02 20.92 7.06
2020 3,759 76.10 17.50 6.40
2021 3,597 79.77 14.53 5.70

Inthe period 2017-2021, thereis a significant decrease in the total number
of producers of raw milk in the Republic of Srpska, with an increase in the
number of producers of MSK. Reduction of the total number of raw milk
producers in the period 2017-2021 in the Banja Luka region is 23.61%,
Prijedor region 28.42%, Doboj region 34.85%, Bijeljina region 23.15%,
East Sarajevo region 0.52%, and Trebinje region 5.46%. This coincides
with the data of the Statistical Yearbook of Republika Srpska 2021, which
shows a decrease in the number of cattle from 205,000 in 2017 to 186,000
in 2020 and an increase in milk production from 275 million liters in 2017
to 266 million liters in 2020. In relation to the total number of producers
of MSK, the following table shows the origin by regions of the maximum
and minimum number of producers expressed as a percentage.

Producers of MSK by regions
Year R
max % min %

2017 Bijeljina 34.75 East Sarajevo 6.91
2018 Bijeljina 30.78 East Sarajevo 7.95
2019 Bijeljina 28.69 Doboj 9.46
2020 Bijeljina 28.52 Doboj 8.56
2021 Bijeljina 29.29 Doboj 8.43

During the observed period, out of the total number of MSK producers,
most of them are in the region of Bijeljina, and the least in the region of
East Sarajevo and Doboj. This is expected considering that in relation
to the total number of raw milk producers in the Banja Luka region
22.58% of producers, Prijedor region 9.59%, Doboj region 7.59%,
Bijeljina region 33.22%, East Sarajevo region 10.65%, and in the region
of Trebinje 16.37% of producers.

The establishment of a raw milk control system in the Republika Srpska
has contributed to a significant improvement in the quality of raw milk
thanks primarily to a continuous, planned and consistent approach. This
system, on the one hand, has led to a decrease in the total number of
producers, but on the other hand to an increase in the number of milk
producers of standard quality and the total amount of milk produced.

Key words: raw milk, quality, somatic cells, total number of bacteria.
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KOPEJTAITUJA UBMEBY BPOJA COMATCKHUX RETHJA U
XEMHJCKOI' CACTABA MJIEKA KOJ KPABA

JoBaH CraHojesuh", Muogpar Pagunosuh? Mapko P. llunnosuh?,
3opaHa Kosauesuh®, Tujana Kykypuh®

'Ip BeT. Men. JoaH CTaHojeBuh, acucteHT, [lemapTMaH 3a BeTEPUHAPCKY MERULIUHY
— ITomonpuspenuu dakynrer, Hosu Cagn, Cpbuja

2[Ip cu. Men. BeT., Muonpar PaguHoBuh, , BaHp.mpod., JlemapTMaH 3a BETEPHHAPCKY

mepununy — [Tossonpuspennu daxynrer, Hosu Cap, Cpduja
SIp cu.men.BetT., Mapko P. llunnosuh, BaHp.npod., [lenapTmaH 3a BeTepUHAPCKY
menuuuny — [lomonpuspennun daxynretr, Hosu Can, Cpbuja
‘Ip cu.men.seT., 3opaHa Kosauesuh, noueHT , [lenapTmMaH 3a BeTepUHAPCKY

menuuuny — ITomonpuspenuu daxynret, Hosu Can, Cpbuja

SIp Bet. men.Tujana Kykypuh, acucrenT, [lenapTMaH 3a BETEPUHAPCKY MEOULIUHY —

[Momonpuspenuu gaxynrer, Hosu Can, Cpduja

Kpartak cagpxaj

MacTtuTrcu npencTasbajy jeGHO Of HajBXKHUjUX 0D0/IeHha BUCOKOMITEUHHUX
KpaBa y CaBpEMEHOj NMPOU3BOIKH, KOje IpaTy nosehan dpoj comaTrckux
henuja y mnexky. Mieko je CeKpeT KOju NMPOU3BOJE CBE BPCTE JKEHKHU
cucapa Ha CBETY, a CHHTETHLIY I'a eNUTeIHe henuje MIeYHHX anBeosa, Ipy
YeMy Ce [eo cacTojaka MJEKa IMpey3uMa U3 KPBOTOKA, a 160 CUHTETHILE
y MJIEYHOj »JIe30u. 3a NMpaBUIHY CUHTe3y MJIEKa HEONXOHaH je OuyBaH
WHTErpuTeT U (yHKUMOHAIHA aKTHBHOCT MJIeUHe )uie3sle. MacTUTUC
npencTasba 3alITUTHU WHEQIAaMaTOPHU OATOBOP Ha LITETHY HOKCY. Y
3aBHCHOCTH O]l y3pOYHHKA U CTEIeHa 3anajiewma oJ1a3y 1o nopacra dpoja
comaTrckux henuvja y Miieky kao U (yHKIMOHAIHOT omTehewma MIEYHUX
ajBeosa Koje mpaTe W NMPOMEHE Yy XEMHjCKOM cacTaBy mieka. Llum
OBOT paja je duo ma ce ucnura Be3a usmehy dpoja comarckux henwja u
XeMHjcKor cactaBa mieka. Omief je u3BeneH Ha papMu BUCOKOMIIEYHHUX
KpaBa y BojBoguny, rae ce xpase gpxe y C1000gHOM cuctemy — Jlura
dokceBu. Y orneq je ykbydyeHOo 60 kpaBa XosuTajH-GpHU3UjcKe pace,
jenHake TenecHe KOHOUIMje U UcTe ¢ase nakTrauuje. HakoH y3opkoBama
miieka oppeheH je Opoj comaTckux henuwja ¥ KOHLEHTpaLHja: MIIEYHE
MacCTH, JIaKTO3€, YKYITHUX [TPOTENHa, Ka3euHa U deTaxuapoKkcH-dytupara
y muieky. PesyntaTy UCTpakMBamwa IoKa3yjy Aa dpoj comaTtckux henuja
II0Ka3yje 3HayajHy MO3UTUBHY KOpPEIALHjy Ca yKyIHUM MPOTEMHUMA U
DeTaxuIpoKCU-OyTUPATOM y MIIEKY, IOK HETaTHUBHO KOpEIupa ca 1aKT030M
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¥ kazenHoM. KoHIleHTpanyja mMiedyHe MacCTH He MoKa3yje 3HayajHy
JIMHeapHy Kopenanujy ca dpojem comarckux henuja y miueky. Ha ocHOBY
OBOTa MOXKE Ce 3aK/byYUTH Ja je Opoj comaTckux henuja moBesaH ca
WH(IaMaTOPHUM OJTOBOPOM U (DYHKLMOHATHOM aKTHUBHOIINY Mie4yHe
AJIe3[e WTO Ce NJUPEKTHO OJpakaBa Ha XEMMJCKU CaCTaB U KBaJIUTET
MJIEKa.

KJ'BY‘IHC p€YHn: KpaBa, MAaCTUTUC, COMATCKE henHje, XEMI/IjCKI/I CaCTaB
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CORRELATION BETWEEN SOMATIC CELLS AND THE CHEMICAL
COMPOSITION OF MILK IN COWS

Jovan Stanojevic'*, Miodrag Radinovic?, Marko R. Cincovic?, Zorana
Kovacevic*, Tijana Kukuric®

Dr vet. med. Jovan Stanojevi¢, Assistant, Department of Veterinary Medicine -
Faculty of Agriculture, Novi Sad, Serbia
Dr sc. med. vet., Miodrag Radinovi¢,, Associate Professor, Department of
Veterinary Medicine - Faculty of Agriculture, Novi Sad, Serbia
3Dr sc.med.vet., Marko R. Cincovi¢, Associate Professor, Department of Veterinary
Medicine - Faculty of Agriculture, Novi Sad, Serbia
‘Dr sc.med.vet., Zorana Kovacevi¢, Assistant Professor, Department of Veterinary
Medicine - Faculty of Agriculture, Novi Sad, Serbia
°Dr vet. Tijana Kukuri¢, MD, Assistant, Department of Veterinary Medicine -
Faculty of Agriculture, Novi Sad, Serbia

Abstract

Mastitis is one of the most important diseases of high-milk cows in
modern production, which is accompanied by an increased number
of somatic cells in milk. Milk is a secretion produced by all types of
female mammals in the world, and it is synthesized by the epithelial
cells of the mammary alveoli, where part of the milk components are
taken from the bloodstream, and part is synthesized in the mammary
gland. Preserved integrity and functional activity of the mammary
gland is necessary for proper milk synthesis. Mastitis is a protective
inflammatory response to infective agents. Depending on the cause
and the degree of inflammation, there is an increase in the number of
somatic cells in milk, as well as functional damage to the milk alveo-
li, which is accompanied by changes in the chemical composition of
milk. The aim of this study was to examine the relationship between
somatic cell count and milk chemical composition. The experiment
was performed on a farm of high-milk cows in Vojvodina, where cows
are kept in a free system - League of Boxes. The experiment included
60 Holstein-Friesian cows, of equal physical condition and the same
phase of lactation. After sampling of milk, the number of somatic cells
and concentrations were determined: milk fat, lactose, total protein,
casein and betahydroxy-butyrate in milk. The results of the research
show that the number of somatic cells shows a significant positive
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correlation with total proteins and betahydroxy-butyrate in milk, while
it negatively correlates with lactose and casein. The concentration of
milk fat does not show a significant linear correlation with the number
of somatic cells in milk. Based on this, it can be concluded that the
number of somatic cells is related to the inflammatory response and
functional activity of the mammary gland, which directly affects the
chemical composition and quality of milk.

Key words: cow, mastitis, somatic cells in milk, chemical composition

246



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

[IpenaBame 10 MO3UBY

MHKPOBHOJIOIIKA HCITPABHOCT XPAHE XXUBOTHICKOT
ITOPEKJ/IAY YTOCTHTE/bCKHUM OBJEKTHMA HA ITIOOPYYJY
BEOI'PAA

PanocnaBa CaBuh PamoBanosuh' u Cnobopmanka Januhujesuh?

Mpod.np Panocnasa Casuh PagosBanosuh, BaHnpennu npodecop, Katenpa 3a xurujeny
U TEXHOJIOTHjy HAMUPHHIIAa aHUMaJIHOT nopekiia, PakyTeT BeTepuHapcKke MequLIuHe,
Yuusepsurer y beorpany, beorpan, Cpduja
’Cnew.BeT.MmenuLuHe Crnodonanka Januhujesuh, penydnuyky BeTepuHapCKu
HHCIIeKTOp, MUHMCTapCTBO NOJBLOIIPUBPENiE, IIyMapCcTBa U Bofonpuspene, beorpan,
Cpduja
*e-mail koHTaKT ocode: mimica@vet.bg.ac.rs

Kparak cagpxaj

XpaHa XUBOTUBCKOT MOpEKIa MOXe Ja Oyly KOHTaMHUHHUpaHa MaTore-
HUM DakTepujama. MUKpPOOpPraHU3MH Y XpaHU MOTY Jja U3a30BY UH(PeEK-
1JYj€ WM UHTOKCUKALHje TOKCUHUMA, KOjU CYy IPOAYKT BUXOBOT MeTabo-
nvu3Ma. MUKpOOPTraHU3MH y HaMHUPHHUIIAMa C€ YHHILUTABajy MOCTYNKOM
npepajie XpaHe, Kao ILITO je TOIIOTHA 00pana, JOK TOKCHHH MOy Jia 0C-
TaHy U YKOJIMKO MUKPOOPTaHU3MH HUCY MPHUCYTHU Y HAMUPHULIU. KOH-
TPOJIOM XpaHE Y MPOU3BOAKYU U IPOMETY, ,,0[l BUBE [0 TPIE3e» CE IPO-
Llelhyje PU3KK KOjU HAMHUPHULIE MOTY Ia UMajy 110 34paB/be KOH3yMEHaTa
Ca JWBEM Jla C€ PU3UK OTKJIOHHU IIPE HETO LITO ohe Jo mociesuua.

v pana je dvo fa ce ucnura MUKPOOUOIOIIKA UCTIPABHOCT XPaHE »KU-
BOTHHCKOT IMOPEKJIA Y YTOCTUTE/bCKUM 00jeKTUMA Ha oapyydjy beorpana,
Penydnuka Cpduja.

HcnuraHo je ykynHo 60 y3opaka XpaHe KMBOTUHCKOT Mopekia (25 y30-
paxa cywmwuja, 10 y3opaxa ceHnsrua U 25 y3opaka ciagonena-15 ysopaka
13 3aHaTCKUX oDjekaTa u 10 y3opaka U3 MOKPETHUX ayToMara 3a Mpojajy
ciagosena).

MuUKpOOHOJIOIIKa UCTUTHUBAaKka Cy BplleHa npema [IpaBUIHUKY O OMIITUM
U TNoCedHUM YCIIOBUMa XHTHjeHe XpaHe y Omi10 ko0joj ¢a3u mpous-
BOoOme, Ipepane H npomerta («Cnyxdenu rmacauk PC», dp. 72 /2010,
62 / 2018). 3a nokasuBame Listeria monocytogenes y y3opuuma Cyuiuja,
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ceHpBrYa U cnagoinena kopuurhena je SRPS EN I1SO 11290-1:2017 meto-
na; 3a nokasuBamwe Salmonella spp. y y3opuuma ciajgosnena je kopuirhexa
SRPS EN ISO 6579-1:2017 metopa; 3a UCIUTUBAKE KPUTEPHUjyMa XH-
THjeHe mpoleca MPOU3BOIKBE Y30pLU C1afioyieia Cy UCIIUTAHU Ha MpHU-
cyctBo Enterobacteriacae u koaryna3a MO3WTHBHe cTaduiokoke. 3a
nokasuBamwe Enterobacteriacae xopuurhena je SRPS 1SO 21528-2:2017
METOJa, a 3a foKa3uBamwe Koarysasa no3uTUBHUX ctaduiokoka SRPS EN
ISO 6888-1:2009 metopa.

JobujeHn pesynTaTH Cy MoOKasaJHd Of YKYNMHO 60 MCIHUTAHMX y30paka
XpaHe MOPEKIOM M3 yrOCTUTe/bCKUX odjexara 4 (6,67%) He ucmymwasa
KpPUTEPHjyME XUTHjeHe Ipoueca MPOU3BOAme, jep je y 4 ciamonena (1
y30pak Cj1afiofiefia U3 3aHaTCKor odjexTa M 3 y30pKa K3 NMOKPETHHUX ay-
TOMAarTa 3a Mpojajy ciagonena) nokasaHo nmpucyctso Enterobacteriacae
suite o 100 cfu/g. Huy jenom y3opky cianosnena HUCY JOKa3aHe Koary-
1a3a MO3UTHUBHE CTa(UIOKOKE.

Hu y jegHOM HCIMTAaHOM Y30PKY CYLIHja, CEHABUYA U CJIaf0JIe1a HUje 10-
Ka3aHO NPUCYCTBO Listeria monocytogenes, HOK HU Y jeIHOM Y30DKY CJ1a-
monena HUje nokasaHo npucycTBo Salmonella spp.

Moxe ce 3aK/UbY4YUTH [ia je UCIIUTaHa XpaHa )XUBOTHUHCKOT NOpeKIa U3
YTOCTUTEBCKUX ODjeKkata Ha nonpyujy beorpana de3dbegHa no morpoma-
ye, jep Cy HUCIyHEHU KPUTEepUjyMH 0e3DeJHOCTH MPOMHUCAHU Baxkehom
3aKOHCKOM pEeryJaTUBOM. UeTHUPH y30pKa cjiafjojiefjla HUCY UCIyHbaBaia
KpUTEpHjyMe XWUTHjeHe Ipoleca NMpousBoawme. HamoxeHa je mepa mo-
OoJpllIaka XUTHjeHe mpoLeca MPOU3BOIKkE ClIafosena, KOju Ce MPOU3BOaU
y 3aHAaTCKOM 00jeKTy ¥ MOKPETHUM ayTOMaTHMa 3a NMPOoAajy ciaajgosena.

KibyuHe peuH: XpaHa, yTOCTUTE/bCKU 00jeKTH, De30eIHOCT, XUTHjeHa

3axBanHuna: «Pajn je moap»aH cpencTBUMa MUHHCTApPCTBa MPOCBETE,
HayKe Y TeXHOJIOIIKOr pa3Boja Penybdnuke Cpouje (Yrosop dpoj 451-
03-68/2022-14/200143). “
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Lecture by invitation

MICROBIOLOGICAL QUALITY OF FOOD OF ANIMAL ORIGIN
FROM CATERING FACILITIES IN THE AREA OF BELGRADE

Radoslava Savi¢ Radovanovi¢' and Slobodanka Janic¢ijevic?

'Dr Radoslava Savi¢ Radovanovi¢, Msc, spec.vet.med, PhD, Associate Professor,
Department of Hygiene and Technology of Food of animal origin, Faculty of
Veterinary Medicine, University of Belgrade, Bulevar oslobodenja 18, Belgrade,
Serbia
“Spec.vet.med. Slobodanka Jani¢ijevi¢, DVM, Republic Veterinary Inspector,
Ministry of Agriculture, Forestry and Water Management, Belgrade, Serbia
*contact person e-mail: mimica@vet.bg.ac.rs

Abstarct

Food of animal origin can be contaminated with pathogenic bacteria.
Microorganisms in food can cause infections or intoxications by toxins,
which are a product of their metabolism. Microorganisms in food are
destroyed by food processing, such as heat treatment, while toxins can
remain even microorganisms are not present in the food. Food control
in production and trade, “from the field to the table”, assesses the risk
that food may have for the consumers health in order to eliminate the
risk before the consequences occur.

The aim of this research was to examine the microbiological safety
of food of animal origin in catering facilities in the area of Belgrade,
Republic of Serbia.

A total of 60 samples of food of animal origin were examined (25
samples of sushi, 10 samples of sandwiches and 25 samples of ice cream
- 15 samples from craft facilities and 10 samples from mobile vending
machines for ice cream).

Microbiological analyses were performed according to the Rulebook

on general and special conditions of food hygiene at any stage of

production, processing and trade (“Official Gazette of RS”, No. 72/2010,

62/2018). SRPS EN ISO 11290-1: 2017 method was used to detect

Listeria monocytogenes in samples of sushi, sandwiches and ice cream,;

For detection of Salmonella spp. in ice cream samples SRPS EN ISO
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6579-1: 2017 method was used; In aim to examine the hygiene criteria of
the production process, ice cream samples were tested for the presence
of Enterobacteriaceae and coagulase-positive staphylococci. The SRPS
ISO 21528-2: 2017 method was used to detect Enterobacteriaceae, and
the SRPS EN ISO 6888-1: 2009 method was used to detect coagulase-
positive staphylococci.

The obtained results showed that out of 60 examined samples of
food originating from catering facilities, 4 (6.67%) did not meet the
criteria for hygiene of the production process, because in 4 samples of
ice cream (1 sample of ice cream from a craft facility and 3 samples
from mobile ice cream vending machines) was detected the presence
of Enterobacteriaceae more than 100 cfu/g. Coagulase-positive
staphylococci were not detected in none of ice cream samples.

The presence of L.monocytogenes was not detected in none of tested
samples of sushi, sandwiches and ice cream, while the presence of
Salmonella spp. was not detected in none of samples of ice-cream.

It can be concluded that analysed food of animal origin from catering
facilities in the area of Belgrade is safe for consumers, because the
safety criteria prescribed by the applicable legislation have been met.
Four samples of ice cream did not meet the criteria for hygiene of the
production process. To improve the hygiene of the ice cream production
process, which is produced in a craft facility and mobile ice cream
vending machines measures have been ordered.

Key words: food, catering facilities, safety, hygiene

Acknowledgments: “The study was supported by the Ministry
of Education, Science and Technological Development of the
Republic of Serbia (Contract number 451-03-68/2022-14/200143).”
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POREDENJE RAZLICITIH SORBENATA U PRECISCAVANJU
EKSTRAKTA ZA VALIDACIJU I ANALIZU POLIHLOROVANIH
BIFENILA U OSLICU

Aleksandra Tasi¢!*, Ivan Pavlovi¢!, Milan Balti¢?

Dr Aleksandra Tasi¢, nauc¢ni saradnik, Naucni institut za veterinarstvo Srbije,
Beograd, Srbija
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Kratak sadrzaj

Odredivanje prisustva polihlorovanih bifenila je znacajno jer oni spadaju
u perzistentne organske zagadivace, koju su dobijeni sintetickim putem.
Ova jedinjenja se koriste za kondenzatore i transformatore, i nakon
toga akomuliraju se u sedimentima, a zbog lipofilnih osobina ove
kancerogene i mutagene supstance dospevaju u tkivu riba. Zbog Stetnog
uticaja po ljudsko zdravlje i Zivotnu sredinu monitoringu prisustva
PCB-a u svim vrstama riba se daje na vaznosti. Metode pripreme
uzorka su validirane za analizu indikatorskih PCB-a u ribama osli¢a
koriS¢enjem gasne hromatografije-masene spektrometrije (GC/MS)
za kvantifikaciju. Analizirani su uzorci dve vrste riba iz porodice
Merlucciidae, i to Merluccius hubbsi i Merluccius senegalenensis. Obzirom
da u matriksu prisutne koektrakcione supstance mogu oStetiti GC
koluni, kao i interferirati tokom detekcije ispitano je poredenje tri tipa
sredstva za preciS¢avanje ekstrakta. Disperzni sorbenti koji su koris¢eni
su: 1) PR Florisil 500 mg; 2) MgSO,, C18, PSA i dodatno precisc¢avanje
eluiranjem na 100 mg C18 ketridzu i 3) dodatno eluiranje na 200 mg
C18. U prvom i drugom slucaju je dobijen zadovoljavajuc¢i recovery
od 73.5-86.2%, odnosno 71.3-86.8 %, respektivno. Dok su u trecem
slucaju koriS¢enjem ketridza 200 mg/3 ml C18 srednji recovery su bili
nezadovoljavajuc¢i u opsegu od 45.0-52.3%, ali su hromatogrami bili
bez interefrirajuc¢ih supstanci, $to je dovelo do zadrzavanja i ispitivanih
PCB. Tako da je treci postupak pripreme odbacen za odredivanje realnih
uzoraka. Metode su validovane kroz linearnost, preciznost, specificnost,
tacnost i limit kvantifikacije. Limiti kvantifikacije za indikatore PCB su
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3 ng/g racunato na vlaznu masu. U svim ispitanim uzorcima vrednosti
PCB-a su bile ispod LOQ. Uredbom Komisije (EU) br. 1259/2011 utvrden
je maksimalni nivo za zbir Sest markera ili indikatorskih PCB-a (PCB 28,
52,101, 138, 153 i 180) u misi¢cnom mesu ribe u vrednosti od 75 ng/g
(v.m.). Obe metode pripreme su potvrdene zadovoljavaju¢im rezultatom
za PCB 153 koriS¢enjem sertifikovanog referentnog materijala - masne
ribe (Fapas, UK), pri ¢emu su dobijene vrednosti 24.2 ng/g i 26.4 ng/g,
respektivno, a tacna vrednost je bila 28.0 ng/g sa dozvoljenim opsegom
15.7-40.3 ng/g.

Klju¢ne reci: koekstraktanti, PCB, C18, preciS¢avanje

Zahvalica: Studiju je finansiralo Ministarstvo prosvete, nauke i
tehnoloSkog razvoja Republike Srbije (Ugovor br. 451-03-68/2022-
14/200030).
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COMPARISON OF DIFFERENT SORBENTS
IN CLEAN-UP EXTRACTS FOR VALIDATION AND ANALYSIS OF
POLYCHLORINATED BIPHENYLS IN HAKE

Aleksandra Tasi¢', Ivan Pavlovi¢!, Milan Baltic¢?

'Dr Aleksandra Tasic, research associate, Scientific Institute of Veterinary
Medicine of Serbia, Belgrade, Serbia
'Academic Dr Ivan Pavlovic, principal research fellow, Scientific Institute of
Veterinary Medicine of Serbia, Belgrade, Serbia
Dr Milan Balti¢, full professor, University of Belgrade, Faculty of Veterinary
Medicine, Belgrade, Serbia
*Corresponding author: alekstasic79@gmail.com

Abstract

Determination of the presence of polychlorinated biphenyls has become
important because they belong to the persistent organic pollutants, which
are obtained synthetically. These compounds are used for capacitors and
transformers, and after that they accumulate in sediments, and due to
lipophilic properties, these carcinogenic and mutagenic substances reach
the fish tissue. Due to the detrimental impact on human health and the
environment, monitoring the presence of PCBs in all fish species is given
importance. Sample preparation methods were validated for the analysis
of the indicator PCBs in the hake fish using gas chromatography-mass
spectrometry (GC/MS) for quantification. The analyzed samples were
from two species of fish from the family Merlucciidae, namely Merluccius
hubbsi and Merluccius senegalenensis. Since the co-extractants present
in the matrix can damage GC columns, as well as interfere during
detection, a comparison of three types of extract cleanup was examined.
Dispersive sorbents used are: 1) PR Florisil 500 mg; 2) MgSO,, C18,
PSA and additional clean-up by elution on a 100 mg C18 cartridge and
3) additional elution at 200 mg C18. In the first and second cases, a
satisfactory recovery of 73.5-86.2% and 71.3-86.8%, respectively, was
obtained. While in the third case using a 200 mg/3 ml C18 cartridge,
the mean recovery was unsatisfactory in the range of 45.0-52.3%, but
the chromatograms were free of interfering substances, which led
to retention and tested PCBs. Thus, the third preparation procedure
was rejected for the determination of real samples. The methods
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were validated through linearity, precision, specificity, trueness and
quantification limit. The quantification limits for PCB indicators were
3 ng/g wet weight. In all tested samples, PCB values were below LOQ.
Commission Regulation (EU) No 1259/2011 established a Maximum
level for sum of the six marker or indicator PCBs (PCB 28, 52, 101,
138, 153 and 180) in muscle meat of fish at a value of 75 ng/g (w. w).
Both preparation methods were confirmed by satisfactory results for
PCB 153 using certified reference material - fatty fish (Fapas, UK), with
values of 24.2 ng/g and 26.4 ng/g, respectively, and the assigned value
was 28.0 ng/g with a permissible range of 15.7-40.3 ng/g.

Key words: co-extractants, PCB, C18, clean-up

Acknowledgments: The study was funded by the Serbian Ministry of
Education, Science and Technological Development (Contract No 451-
03-68/2022- 14/200030).
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[IpenaBame 10 MO3UBY

KBAJIUTETA MEJA Y PEITYB/JIMIIHU CPIICKOJ U
YCKIIABEHOCTH CA ITPOITHCAHHUM 3AXTJEBUMA

bumana Ilehanan', Munujana lonuh?, Jenena Aauunh®

'Ip bumana Ilehanau, pumn. XK. TpexpamdeHe TexXHoOJOruje, JaBHa ycTaHOBa
Berepunapcku nHcTUTYyT Penydnuke Cprcke ,JIp Baco bytosan” bama Jlyka;
’Ma Mwunujana lonuh pumn. wmx. [IpexpambeHe TexHomoOryje, JaBHA yCTaHOBA
Berepunapcku nHcTUTYyT Penydnuke Cprcke ,/JIp Baco bytosan” bama Jlyka;
SJenena Annuwh, oUmI. XeMu4dap, JaBHa yCTaHOBA BeTepHHApCKHA WHCTUTYT
Penybnuke Cpncke ,JIp Baco byrosan“ bamwa Jlyka
‘biljana.pecanac@virs-vb.com

Kpatak cagpxaj

Meq je He3aMmjewmHBa HAMHUPHULIA Y 3[PaBOj JbYICKOj UCXPAHU KOja ce
300r CBOje HyTPUTHUBHE BPHj€OHOCTH U JBEKOBUTHUX CBOjCTaBA KOPUCTH Of
naBHuHA. Ilo peduHULMjH, Me[ je TPOM3BOJ KOjU NMPOU3BOLE MYENe U
KOjeMy Ce HULITA HE CMUje AOLaBaTH WK ONy3UMaTH Kako OU 3aIpxao
CBOja KapaKTepUCTHYHa CBOjcTBA. HUKaKkBa Apyra XxpaHa He 04 ce cmjena
CTaB/baTH Ha TPKUILTE 110 HA3UBOM ,MEN" jep CE TUME 0OMamyjy KpajbHy
norpoirady. HaanocT, Ha TPXKHUILUTY je CBE€ MPUCYTHUjU Me[ He Camo
noumyjer kpasutera Beh U men 3a Koju ce CyMma J1a je pancuduKoBaH.
[TpousBox KOju Ce JeKIapulle oL Ha3UBOM ,Mel" BU3YEJHO je CIUYaH
MeJly, aJli He HUCIy’haBa yCJIOBe KBAJIUTETA 3a MeJl, I0CedHO y morneny
cagpxaja XM®-a, caxapo3e U aKTUBHOCTH JHjacTa3e.

Llwb OBOT UCTpa’KMBama je yTBphuBame KkBanurera Mmena y Permybdnuuu Cpn-
CKOj KOjer JIOCTaBibajy MpOU3BOhHauM U CIIy)KOEHa juua Koja 00aB/bajy UH-
CreKknujcky Haazop y Penydnuuu Cprickoj, Te yTBphHBame yckiah)eHoCTH ca
3axTjeBUMa IIpasunnuxa o keanutteity uuenuwux poussoga (CI' PC 14/16).

Y nepuopy on asrycra 2020. no mapra 2022. roguHe CIpOBeeHa Cy
VCIIUTHBAaka jeNJHOI WIM BHILE Napamerapa kBanurera y 232 y3opka
mena op kojux: 219 ananu3sa cagpxaja XM®-a, 163 gujacrase, 126 caxa-
pose, 110 penykyjyhux wehepa, 57 Boge, 41 kucenocty, 37 eneKTpUYHe
IIPOBOJI/BUBOCTH, 36 memnesna ¥ 36 Marepuja HEpPaCTBOP/BUBUX Y BOIH.

YtBphene cy crpenehe npocjeune BpujenHOCTH canpxaja: XM® 86,2+308,27
mg/kg, caxapose 3,29%2,970%, penykyjyhux mehepa 72,28+4,890%,
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nenena 0,2410,242%, kucenoctu 22,66+11,258%, enekTpuuHe Mpo-
BoaspuBoCTH 0,48+0,053 mS/cm, Bone 18,35+1,275%, mujacrase 20,15
+14.81DN, a 3a marepuje HepacTBops/puBe y Bogu 0,02 +0,02%.

Ha ocHOBy pe3ynrara 100HjeHUX UCITUTHBAkEM NI0jeJUHYHUX [TapaMeTapa
KBa/IMTeTa MeJa yTBpheHa je HeyckinaheHOCT ca 3aXTjeBUMa NpomnuUca Koj
CBUX [TapaMeTapa KBaJIMTeTa, OCUM 3a CafpKaj MaTepHja HepaCcTBOP/bUBUX
y Bogu. Hajesehu dpoj HeycarnmaweHnoctu je yrBpheH 3a XMO (21%),
nujactasdy (17%) u caxapo3sy (10%).

Y uuspy 3aluTHTe 3Apasiba MOTPOLIAYA, BKHO je KOHTUHYWPAHO MpaTH-
TH KBJIUTET W 3[APAaBCTBEHY UCMpPaBHOCT Mena y Pemydnuuu Cprickoj u
npeny3suMmaTty edukacHe Mjepe 3a cnpevyaBame (dancuduKkoBama mena
¥ oOMamMBama NOTPOIIAYa NAaBakeM HETaYHUX MHOpPMHLHjA O KBa-
JIUTETy Mepa.

KipyuHe pujeun: Mmen, kBanureT, pancudUKOBake, aKTUBHOCT AHUjacTase,
XMo
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Lecture by invitation

HONEY QUALITY IN REPUBLIC OF SRPSKA AND COMPLIANCE
WITH PRESCRIBED REQUIREMENTS

Biljana Pecanac", Milijana Goli¢?, Jelena Anici¢?,

Dr.sci. Biljana Pec¢anac, BSc.Food Technology Engineer, PI Veterinary Institute of
the Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
*Msc. Milijana Goli¢, BSc.Food Technology Engineer, PI Veterinary Institute of the
Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
3Jelena Anici¢, graduated chemist, PI Veterinary Institute of the Republic of
Srpska ,Dr Vaso Butozan“ Banja Luka;
‘biljana.pecanac@virs-vb.com

Abstract

Honey is an indispensable food in a healthy human diet that has been
used since ancient times due to its nutritional value and medicinal
properties. By definition, honey is a product produced by bees and
to which nothing should be added or subtracted in order to retain its
characteristic properties. No other food should be placed on the market
called “honey” because it deceives the end consumer. Unfortunately, the
market is increasingly present with honey not only of poorer quality, but
also honey that is suspected to be adulteration. The product declared
as “honey” is visually similar to honey, but does not meet the quality
requirements for honey, especially in terms of HMF content, sucrose
and diastase activity.

The aim of this research is to determine the quality of honey in the
Republic of Srpska submitted by producers and officials performing
inspections in the Republic of Srpska, and to determine compliance
with the requirements of the Ordinance on the quality of bee products
(SG RS 14/16).

In the period from August 2020 to March 2022, tests of one or more
quality parameters were conducted in 232 honey samples, of which:
219 analysis of HMF content, 163 diastase, 126 sucrose, 110 reducing
sugars, 57 water, 41 acidity, 37 electric conductivity, 36 ash and 36
water-insoluble matter.
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The following average content values were determined: HMF 86.2 +
308.27 mg/kg, sucrose 3.29 + 2.970%, reducing sugars 72.28 + 4.890%,
ash 0.24 *+ 0.242%, acidity 22.66 £ 11.258%, electrical conductivity
0.48 £ 0.053 mS/cm, water 18.35 + 1.275%, diastase 20.15 + 14.81DN,
and for substances insoluble in water 0.02 = 0.02%. Based on the
results obtained by testing individual parameters of honey quality,
non-compliance with regulatory requirements was determined for all
quality parameters, except for the content of substances insoluble in
water. The highest number of non-compliance was found for HMF
(21%), diastase (17%) and sucrose (10%).

In order to protect the health of consumers, it is important to continuously
monitor the quality and health of honey in the Republic of Srpska and
take effective measures to prevent adulteration of honey and deceive
consumers by providing inaccurate information about the quality of
honey.

Key words: honey, quality, adulteration, diastase activity, HMF
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XEMHJCKHX KOHTAMHUHAHTH Y PUBH U IITIKO/bKAMA CA
TPXKHILUTA CPBHUJE

HukonuHa HoBakoB!*, bpankuna Kapramosuh?, Xemko Muxasbses?,
Oywan Jlasuh?, bpanucnasa benuh!, bodan hypuh?, Mapxko
HUwunnosuh!, Munow ITenuh?, Oparana Jbydojesuh ITennh?

!Ip HukonuHa HoBakoB, BaHpenHu npodecop, ITosmonpusBpenan dakyaTer
Hoswu Cag, Cpduja
!ITp Bpanwucnasa benwh, penosHu npocdecop, Iomompuspentu daxynrer Hosu Can, Cpduja
17Ip Mapxko IIunriosuh, Baapensay mpocdecop, TTomonpuspentu daxynrer Hosu Can, Cpduja
2[Ip Bpankuna Kapramosuh, HayuyHH capagHuk, Hayynu MHCTHUTYT 32 BETEPHHAPCTBO
Hoswu Cag, Cpduja
’lp, Xemko MuxaspeB, BUIIM HAyYHH capagHuK, HayuyHu MHCTUTYT 3a
BetepuHapcTBo Hosu Caz, Cpduja
Msc Oyuran Jlasuh, HCTpa)KWBA4 MPHUIPABHUK, HayYHU HHCTUTYT 32 BETEPUHAPCTBO
Hosu Cag, Cpduja
2[lp Muow Tlenwh, HayyHu capagHuk, HayyHu MHCTUTYT 32 BETEPUHAPCTBO
Hosu Cag, Cpduja
‘[lp OparaHa Jbybojepuh Ilenwh, BUlIM HAayYHH capagHUK, HayuyHu MHCTUTYT 3a
BetepuHapcTBo Hosu Can, Cpduja
3[Ip Bet Men cren, boban Bypuh, Yimpasa 3a Berepuny, beorpan, Cpduja

*e-mail xoHTakT ocobe: milosevicnina@gmail.com

Kparak cagpixaj

Pubmme meco mpencrasba jefHY OF HAjKOMIUIETHUjUX WM HAj3OpaBUjUX
HaMHUpHHULA KOje CE KOPUCTE y ucxpaHu byau. Ha tpxuwmry Cpduje
NOpeJ CITKOBOOHUX puda, MPUCYTHE CY U MOpPCKe pude, Hajuewrhe ocnuh,
TYHa, CapJvHa, opazna, OpaHuuH U Ap. Cpdurja ka0 KOHTUHEHTAIHA 3EMJba
HEeMa MPOM3BOJKY UIKO/BKU Beh camo yBO3 U3 APYTUX 3eMasba. Jlarmwe,
Hajuewrhe menutepancke (Mitilus galloprovincialis) cy HajBaKHUje U
Hajueurhe KOH3yMHpaHe IWIKo/bKe. Ha TpxumTy ce puda W LWIKObKE
mory Hahu kao cBexxe U 3aMp3HyTe. [IpUIUKOM CTaB/baka y MPOMET
pude U WKOBKU Tpeda 0DpATUTH MaXKky HA MPUCYCTBO U KOJIUYUHY
XEMHUjCKUX KOHTaMHHAHATa, UMajyhu y BUAY Aa OBa Ipyna TOKCUYHHUX
jenvmerna YKOJIHUKO CE Hajla3HW Yy BpeJHOCTHMA U3HAZ JO3BOJbEHUX MOXKE
V3a3BaTH 3HayajHE 30paBCTBEHE NPODOIEME KOJ KpajlbHUX KOH3YMEHATa,
ONHOCHO Jbyau. O XeMMjCKMX KOHTaMHHaHAaTa Tpeda BOAUTH pauvyHa
0 cienehuM: OpPraHOXJIOPHU MEeCTUUUAM (angpuH W nuennpuH; (di-
chlorodiphenyltrichloroethane) DDT u nepuBaTH, €eHOpPUH, JTUHIAH U
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eHpocyndan (cyma anda v dera uzomepa U eHpgocyndan cyndara);
TELIKX METal¥ U METAJIOUAH (0J1I0BO, KAIMHjYM, XKUBA, apCEH, TBOXDe,
0aKkap ¥ UWHK); MOTULUUKINYHU apOMaTU4YHU yriboBogoHunu (Polycyclic
aromatic hydrocarbons- PAH), oz kojux ce nmpate benzo(a)pyrene u cyma
benzo(a)pyrene, benz(a)anthracene, benzo(b)fluoranthene u chrysene;
nonuxponosanu dudenunu (polychlorinated biphenyl -PCB), ogHOCHO
cyma PCB28, PCB52, PCB101, PCB138, PCB153 u PCB180 u nuokcuuu
(WHO-PCDD/F-TEQ), Te guokcuuuma ciauuau PCB (WHO-PCDD/F-
PCB-TEQ). 360r ynmeHHIIE Ja TOTOBO HE NIOCTOjU XpaHa Koja He CafpKu
IITEeTHE CYTCTaHlle, Ha JPKaBHOM HHUBOY KaO M HW)KMM HUBOHMMaA HYKHO
jé HENPeKUAHO BPIUWTH UAEHTU(UKALH]Yy U aHAIU3y OMACHOCTH Kao U
IPOLIEHY pU3HKa y3 ofpehrBame MaKCUMaTHO JOMyIUTeHe KOHLEHTpaLuyje
KOja ce cMe Hahu y XpaHHU.

Kipyune pujeun: puda, Jarwme, XeMUjCKM KOHTAMUHAHTH, aKBaKyJITypa
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CHEMICAL CONTAMINANTS IN FISH AND SHELLFISH FROM
THE SERBIAN MARKET

Nikolina Novakov'*, Brankica Kartalovi¢?, Zeljko Mihaljev?, DuSan
Lazi¢?, Branislava Beli¢!, Boban Duri¢?, Marko Cincovi¢!, Milo$ Peli¢?,
Dragana Ljubojevi¢ Peli¢?

'PhD, Nikolina Novakov, assotiate professor, Faculty of Agriculture Novi Sad, Serbia
'PhD, Branislava Beli¢, full professor, Faculty of Agriculture Novi Sad, Serbia
'PhD, Marko Cincovic, assotiate professor, Faculty of Agriculture Novi Sad, Serbia
’PhD, Brankica Kartalovi¢, research assocciate, Scientific Veterinary Institute Novi
Sad, Serbia
2phD, Zeljko Mihaljev, senior research assocciate, Scientific Veterinary Institute
Novi Sad, Serbia
ZMSc, Dusan Lazi¢, junior researcher, Scientific Veterinary Institute Novi Sad, Serbia
ZPhD, Milo$ Peli¢, research assocciate, Scientific Veterinary Institute Novi Sad, Serbia
2PhD, Dragana Ljubojevi¢ Peli¢, senior research assocciate, Scientific Veterinary
Institute Novi Sad, Serbia
3Dr vet med spec, Boban Duri¢, Veterinary directorate, Belgrade, Serbia
*contact person e-mail: milosevicnina@gmail.com

Abstract

Fish meat is one of the most complete and healthiest foods used in
human nutrition. In addition to freshwater fish, there are also marine
fish on the Serbian market, most often hake, tuna, sardines, sea bream,
sea bass and others. Serbia, as a continental country, does not produce
shellfish, but only imports from other countries. Mussels, most often
Mediterranean (Mitilus galloprovincialis) are the most important and
most frequently consumed shells. Fish and shellfish can be found on the
market as fresh and frozen. When placing this products on the market,
one should pay attention to the presence and amount of chemical con-
taminants, bearing in mind that this group of toxic compounds, if they
are above the permitted values, can cause significant health problems
for its consumers. Of the chemical contaminants, the following should
be considered: organochlorine pesticides (aldrin and dieldrin; (dichlo-
rodiphenyltrichloroethane) DDT and derivatives, endrin, lindane and
endosulfan (sum of alpha and beta isomers and endosulfan sulfate);
heavy metals and metalloids, lead,cadmium, mercury, arsenic, iron,
copper and zinc), polycyclic aromatic hydrocarbons (PAH), of which
benzo (a) pyrene and sum of benzo (a) pyrene, benz (a) anthracene,
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benzo (b) fluoranthene and chrysene are monitored; polychlorinated
biphenyls (PCBs), ie the sum of PCB28, PCB52, PCB101, PCB138, PCB153
and PCB180 and dioxins (WHO-PCDD / F-TEQ), and dioxin-like PCBs
(WHO-PCDD / F-PCB-TEQ). Due to the fact that there are almost no
foods that do not contain harmful substances, at te national and other
levels is necessary to continuously identify and analyze hazards and
risk assessment with determining the maximum allowable concentration
that can be found in food.

Key words: fish, mussels, chemical contaminants, aquaculture
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OHUTOBHOTHLH - ITPUPOOJHU CTUMYJIATOPH PACTA
Y XPAHH 3A BPOJJIEPE

Pagmuna Mapkosuh'*, [Iparan Illedep?, dejan ITepuh?, CBeTnaHa
I'pmosuh*, Cramen Panmynosuh®, Kpuctuna lllesuh Casuh®

Tlpod. mp Panmuna Mapkosuh, penosau npodecop, Karenpa 3a ncxpaHy ¥ DOTaHUKY,
daxynTeT BeTepuHapcke MenulvHe, YHUBep3uTeT y beorpanmy, beorpan, Cpbuja
TIpod. np Oparan Lledep, penosuu mpodecop, Katempa 3a ucxpaHy u HOTaHUKY,
dakynTeT BeTepUHApCKe MeAULIMHe, YHUBep3uteT y beorpany, beorpaa, Cpduja
SIIBM [lejan Ilepuh, acucrent, Karenpa 3a ucxpaHy u doTaHuky, dakynrer
BETEPUHAPCKE MeAULMHe, YHUBep3uTeT y beorpany, beorpan, Cpduja
“‘TIpod. np Ceetnana ['pmosuh, penosuu npodecop, Karempa 3a ucxpaHy U HOTaHHUKY,
daxynTeT BeTepuHapcKke MenulvHe, YHUBep3uTeT y beorpanmy, beorpan, Cpbuja
*Iou. ip CrameH Pamynosuh, nouent, KaTenpa 3a ucxpany u doranuky, daxynrer
BETEPUHAPCKE MeAULMHE, YHUBep3uTeT y beorpany, beorpan, Cpduja
®p Kpucruna lepuh Casuh, MHcnekuuja, MUHMCTapCTBO MOJBONPUBDPETE,
IIymapcTBa U Bogonpuspene, bamwa Jlyka, Penydnuka Cprcka
*e-mail xoHTaxT ocobe: radmilam@vet.bg.ac.rs

Kparak cagpixaj

duTOreHu Aofaly XpaHW 3a KUBOTHHE (HUTOOHMOTHLH) ce medUHUILY
Kao jenumerma OWBHOT Mopekyia Koja ce KOPUCTe Y UCXPaHU KHUBOTHbA
ca uuwbeM yHampehewa HHUXOBE MPOOYKTHBHOCTH MyTeM MoJOJblIamka
MIPOM3BOJHUX Pe3yJiTaTa )KMBOTHHA, CBOjCTaBa XpaHe, Ka0 U KBaJIUTETa
HaMUPHHUIIA aHUMAJTHOT TIOpeKIa.

[To3uTuBaH edexat PUTOTeHUX afUTUBA (€CEHIUjaTHUX yiba) Y XPaHHU 3a
KUBOTHUHE U BUXOBUX KOMIIOHEHTH Ha TPOU3BOJIHE PE3YJITaTe U 30PABIbE
YKUBOTHHbA j€ mocienuua OpOjHUX CBOjCTaBa, Of KOjUX Cy Haj3HayajHHja
BUXO0BA aHTUMH(IaMaTOpHAa U aHTHOKCUIATHBHA [1€jCTBa, NODOJbILAKE
KOH3yMallije, CTUMYyJIHCawbe Jyuyewma eH3uMa, noBehawe MOTHINTETA
Kelylla ¥ IpeBa, CTUMyJalldja eHOJOKPUHOT U UMYHOT CHUCTeMa, aHTH-
MHUKpPOOHO, aHTUBUPYCHO U KOKLIUTUOCTATCKO JI€JI0OBAE.

ITa du ce ucnuTao yTUlaj uCxpaHe dpojaepa 0dpourMa ca I04ATUM pas-

JINYUTUM (PUTOTEHUM afUTHBHUMa Ha 30PAaBCTBEHO CTame, IIPOU3BOJHE

pesyJiTaTe, CEH30pHE OCOOMHE Meca, Kao U OIpPaBAaHOCT KOPHUIITEHA

(puTOreHuX alUTHBA Yy UCXPaHU OpOjiepa OpraHu30BaH je orie]] Ha YKyITHO
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240 dpojnepa nposenujenije Cobb 500, nopeseHux y 4 rpyne. XpameHH
Cy CTaHJApAHUM CMelllama 110 MPenopyLuy npoussohaya, ¢ TUM LITO Cy ce
rpyne jeAUHO pa3IMKoBasie y ToMe WTOo cy omienHe rpymne (O-1 — O-1V)
y CMeIlH 32 UCXPaHy UMaJie ofaTe pa3jinuure KoMepuujaiHe puroreHe
aguTHBE a KOHTposHa rpyna (K) 6e3 ¢utoreHor aguTtusa.

[TpousBogHu pesynTtaTu (Behu npupac, Mawa KOH3ymaluja, boba KOH-
Bep3uja) Opojnepa ornegHux rpymna cy OWIM 3HAdajHO DOBU Yy OFHOCY
Ha KOHTpOJIHY rpyny Opojnepa y cBuM (pa3ama TOBa.

Y opHocy Ha Dpojnepe mocMaTpaHUX OTJIEIHUX Ipyna Koz Opojnepa
KOHTpOJIHe rpyne yTBpheH je Behu npocedan Opoj dakrepuja E. coli u
Enteroccocus spp., @ MawH 0poj DakTepuja MieuHe KUCETHUHE Y UCITUTHU-
BaHUM JIeJIOBUMA AUTeCTUBHOT TpakTa. [locmarpaHe orjemHe rpymne cy
y CBUM HUCIUTHUBAHUM CETMEHTHMa LpeBa UMaie Behy BUCHMHY U IIHU-
PUHY LPEBHUX pECHULd, a Mamwmy OyOWHY KPUITH y OOHOCY Ha Opojiepe
KOHTPOJIHE IpyIe, YMMe je OCTBapeH Behu pecoOpnTUBHUU KamalUTeT
LIpEBHE CITy3HULE.

[Tpu ceH30pHOj aHaIK3M IPOCEYHA OLlEHa YKyIIHE IPUXBAT/LUBOCTH Meca
rpynu O-1 rpyne dpojnepa dwna je CTaTUCTHYKY 3HAaYajHO Beha y ogHOCYy
Ha Jpyre rpymne, a meco dbaraka ca kapadarakom O-III rpyme dpojnepa
y ogHocy Ha O-I rpymy.

Kipyune peun: putodroTuny, dpojnepu, ucxpaHa, MpOU3BOAHU PE3YITaTH

3axBanHHDa: Paj je mogpxaH cpeAcTBMMa MUHUCTapCTBa MPOCBE-
Te, HayKe ¥ TeXHOJOoWKOor pa3soja Penybdnuke Cpduje (Yrosop 6poj
451-03-68/2022-14/200143).
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Lecture by invitation

PHYTOBIOTICS - NATURAL GROWTH STIMULATORS
IN BROILER FEED

Radmila Markovi¢'*, Dragan Sefer?, Dejan Peri¢?, Svetlana Grdovic?,
Stamen Radulovi¢®, Kristina Sevi¢ Savi¢®

Prof. dr Radmila Markovi¢, full professor, Department of Animal Nurition and
Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
2Prof. dr Dragan Sefer, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
SDVM Dejan Peri¢, teaching assistant, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
“Prof. dr Svetlana Grdovi¢, full professor, Department of Animal Nurition and
Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*Doc. dr Stamen Radulovi¢, assistant professor, Department of Animal Nurition and
Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
SDr Kristina Sevi¢ Savi¢, Ministry of Agriculture, Forestry and Water Management,
Banja Luka, Republic of Srpska
*contact person e-mail: radmilam@vet.bg.ac.rs

Abstract

Phytogenic feed additives (phytobiotics) are defined as compounds of
plant origin used in animal nutrition with the aim of improving their
productivity by improving the production results of animals, feed prop-
erties, as well as the quality of food of animal origin.

The positive effect of phytogenic additives (essential oils) in animal
feed and their components on production results and animal health
is due to numerous properties, the most important of which are their
anti-inflammatory and antioxidant effects, improving consumption,
stimulating enzyme secretion, increasing gastric and intestinal motility,
stimulation endocrine and immune systems, antimicrobial, antiviral
and coccidiostatic action.

In order to examine the impact of broiler diet with various phytogenic

additives on health, production results, sensory properties of meat, as

well as the justification of using phytogenic additives in broiler diet, a

total of 240 broilers of Cobb 500 provenance were organized, divided
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into 4 groups. They were fed standard mixtures recommended by the
manufacturer, with the only difference being that the experimental
groups (O-1 - O-1V) had different commercial phytogenic additives
added to the feed mixture and the control group (K) without phyto-
genic additives.

The production results (higher increment, lower consumption, better
conversion) of broilers of the experimental groups were significantly
better compared to the control group of broilers in all phases of fattening.

Compared to the broilers of the observed experimental groups, the
broilers of the control group had a higher average number of E.coli
and Enteroccocus spp., and a lower number of lactic acid bacteria in
the examined parts of the digestive tract. The observed experimental
groups had a higher height and width of intestinal villi in all examined
segments of the intestine, and a smaller depth of crypts in relation to
the broilers of the control group, which achieved a higher resorptive
capacity of the intestinal mucosa.

In the sensory analysis, the average assessment of the total accept-
ability of breast meat O-I group was statistically significantly higher
compared to other groups, and drumstick with thigh of O-III broiler
group compared to O-I group.

Key words: phytobiotics, broilers, nutrition, production results

Acknowledgments: The study was supported by the Ministry of Ed-
ucation, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200143).
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XKHUBA'Y XPAHHU 3A PUBE KAO IIOTEHLIUJAJIHA OITACHOCT
ITO 30PABJ/BE XKUBOTHIHA U BE3BJENHOCT XPAHE

bumana Ilehanan', PagoBan Jedrenuh?, [Jparana Pyjesuh®

'Ip bumana Ilehanau, gumin. XK. nTpexpamdeHe TexHoJoOruje, JaBHa yCcTaHOBA
Berepunapcku unctutyT Penydnuke Cpncke ,Jp Baco byrosan“ bamwa Jlyka;
“PanmoBan Jedrenuh, npodecop xemuje, JaBHa yCcTaHOBA BeTeprHApCKH WHCTUTYT
Penydnuke Cpncke ,JIp Baco
byrosan” bama Jlyka;

SMp [Jparana Pyjesuh, nurui. MHX. nossonpuBpese, JaBHa ycTaHOBa BeTepuHapcku
nHcTUTyT Penybnuke Cprcke ,JIp Baco byTtosan” bama Jlyka;
‘biljana.pecanac@virs-vb.com

Kparak cagpixaj

XpaHa 3a XUBOTHHE KOHTAMUHUPAaHA TELUIKUM MeTaJuMa MpeicTaBaB/ba
OMaCHOCT I10 3[IpaBjbe KUBOTHIbA U 0e30jenHOCT XpaHe. ’KuBa je jemaH o[
3arahBaya xpaHe 3a KUBOTUHE KOjU je TIPUPOJHO MPHUCYTAH Y KUBOTHO]
CpeIvuHH, a MOXKe Ce T0jaBUTH Kao eleMeHTapHa, HEOPraHCKa U OpraHcka
KMBa (METUI )KMBA) Ca Pa3TUUYUTUM TOKCUKOJIOIIKAM CBOjCTBUMA. ATICOD-
nuyja, IucTpudyunja, MeTabosin3aM U U3TyuYrBamkhe XKUBE Y BEJIMKOj Mjepr
3aBUCE OfI HEHOT XxeMHjcKkor odnrka. HeopraHcka »xuBa ce arncopdyje y
orpaHnyeHoj mjepu (10-30%), IOk ce OpraHcka >KWBa y ODIUKY METHII
KUBE ancopdyje y Benukoj Mmepu (00nyHo 80%) HaKOH OpaIHOT U3J/1arama.

Y cny4ajy aHanuse XpaHe 3@ )KMBOTHIE, UCIIUTHUBAE KOJTUYUHE XKUBE
nospasymMmujesa 30Up cBa TpPH 0OJIMKA KUBE (WIM «YKYIHE XKUBE») y
y30pKy, 0e3 003upa Ha XeMHJCKU ODJIMK Y KOME CE OHA HaslasH.

[lwb OBOI KMCTpakUBama je yTBphHBame KOIWYHUHE JKHUBE y y30pLUMa
XpaHe 3a pude Koje [0oCTaB/bajy MPOU3BOhayu XpaHe 3a KUBOTUHE Kao
U cnyx0eHa n1uua Koja odaBsbajy MHCIEKUUjCKU Haa3op y Pemydnunm
Cprckoj, Te yrBphuBame yckinaheHoCTH ca 3axTjeBuma [IpasunHuxa o He-
HeEbEHUM CYyUCTHaHUaMad y xpauu 3a wuseottiunwe (CI' buX).

Y nepuony og asrycra 2014. 1o maja 2022. rogvHe aHaJIU3UPAHO je YKYTTHO
140 y3opaxa xpaHne 3a pude. KonnunHa xuBe je ongpeheHa akpeIuTOBaHOM
METOLOM JUPEKTHOT Cla/bHBama Ha )KUBUHOM aHanusatopy AMA 254.

Hako je »xvBa KBaHTU(UKOBaHA y CBUM Y30pLIMMa XpaHe 3a pude, KOIu-
YUHE Cy OWJIe UCIIOJI MaKCUMAJTHO [03BOJBEHE. Y TIOCMATPaHOM IIEPHOLY,
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HajBehe npocjeyHe BpUjenHOCTH KUBe yTBpheHe cy Tokom 2022. ronvHe
(0,055+0,0161 mg/kg) u 2021. rogune (0,035+0,0318 mg/kg), a 3abusme-
KeHe Ccy U Hajsehe MUHMManTHe U MaKCHMaJlHe KOJIMYKHE Y y30pLuMa
tectupanum 2021. (0,099 mg/kg) u 2022. rogune (0,075 mg/kg).

Ha ocHOBY pesynraTa JOOHjeHHUX WCIIUTHBAKEM )KUBE Yy XpPaHU 3a pUde,
yTBpheHa je yckinaheHOCT ca 3axTjeBUMa Mpomuca, WITO je 3HaYajHo ca
acreKTa MOTeHLHjaJTHe OMACHOCTH 110 3IpaBJbe KUBOTHIbA U De3djemHocT
xpaHe. Mehytum, dynyhu fa je y nocmaTpaHom neprony yTBphes nopact
KOJIMYMHE )KUBE Yy MOC/Ielke ABHUje TOJWHEe, HEOMXOOHO je Y HapeoHOM
NIEpUOJLly CIIPOBECTH CBEOOYXBATHHjY KOHTPOJY Kako W ce JodwiH Imo-
y30AaHUjHU MOJALH O CTENEHY KOHTaMHUHALIMje XpaHe 3a pubde.

KibyuHe pHjeyn: )KuBa, XpaHa 3a pude, 30paBibe )KUBOTHHA, 0€30jeJHOCT
XpaHe
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MERCURY IN FISH FOOD AS A POTENTIAL HAZARD FOR
ANIMAL HEALTH AND FOOD SAFETY

Biljana Pecanac'*, Radovan Jefteni¢?, Dragana Rujevi¢?

'Dr sci. Biljana Pe¢anac, BSc.Food Technology Engineer, PI Veterinary Institute of
the Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;

‘Radovan Jefteni¢, professor of chemistry, PI Veterinary Institute of the Republic

of Srpska ,Dr Vaso Butozan“
Banja Luka;
“Msc.Dragana Rujevi¢, BSc Agricultural Engineer, PI Veterinary Institute of the
Republic of Srpska ,Dr Vaso Butozan“ Banja Luka

‘biljana.pecanac@virs-vb.com

Abstract

Animal feed contaminated with heavy metals poses a danger to animal
health and food safety. Mercury is one of the contaminants of animal
feed that is naturally present in the environment, and can occur as
elemental, inorganic and organic mercury (methyl mercury) with
various toxicological properties. Absorption, distribution, metabolism
and excretion of mercury largely depend on its chemical form. Inorganic
mercury is absorbed to a limited extent (10-30%), while organic mercury
in the form of methylmercury is absorbed to a large extent (usually
80%) after oral exposure.

In the case of feed analysis, the examination of the amount of mercury
involves the sum of all three forms of mercury (or “total mercury”) in
the sample, regardless of the chemical form in which it is found.

The aim of this research is to determine the amount of mercury in fish feed
samples submitted by feed manufacturers and sampled for official control in
the Republic of Srpska, and to determine compliance with the requirements
of the Ordinance on undesirable substances in animal feed (SG BiH).

In the period from July 2014 to April 2022, a total of 140 fish food
samples were analyzed. The amount of mercury was determined by the
accredited method of direct burning on the mercury analyzer AMA 254.
The determined quantities of mercury were below the maximum allowed.

Although mercury was quantified in all fish feed samples, the quantities
were below the maximum allowed. In the observed period, the highest
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average values of mercury were determined during 2022 (0.051 £ 0.0161
mg/kg) and 2021 (0.035 £ 0.0318 mg/kg), and the highest minimum
and maximum amounts were recorded in samples tested in 2021 (0.099
mg/kg) and 2022 (0.075 mg/kg).

Based on the results obtained by testing mercury in fish feed, compliance
with regulatory requirements was determined, which is important
from the aspect of potential danger to animal health and food safety.
However, since the increase in the amount of mercury in the last two
years has been determined in the observed period, it is necessary to
conduct a more comprehensive control in the next period in order to
obtain more reliable data on the degree of contamination of fish food.

Key words: mercury, fish feed, animal health, food safety.
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APCEH Y MECY, ITPOU3BOJWUMA O MECA U MAIITUHCKH
OTKOIITEHOM MECY
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Jedrenuh*
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Berepunapcku unctutyT Penydnuke Cpncke ,Jp Baco byro3an“ bama Jlyka;
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Penybnuke Cprcke ,JIp Baco byrosan“ bama Jlyka;

‘biljana.pecanac@virs-vb.com

Kparak cagpxaj

ApceH je MeTanong KOjy Y XEMHjCKUM peaKkirjaMa UCKa3yje MeTaHa U He-
MeTaJTHa CBOjCTBA. ADPCEH Be3aH 3a OPraHcKa jefumema (As™*) U enneMeHTap-
HU apCeH HUCY TOKCUYHM 3a Pa3vKy Off HEOPraHCKOT TPOBAJIEHTHOT apCeHa
(As*"). [IpeTxonHa UCTpa)kKKBatba Cy MOKa3asa Ia HeOpraHcka jeluberha ap-
CEHa MOTry OWTH MOBE3aHH C HU30M MalUrHux donecty. Heoprancku apceH
Ce YIJIaBHOM Hasla3u y MecCy, MJIjeYHUM ITPOM3BOJUMA U XKUTapHULlama, a
OpraHCKH apceH (apceHobeTanH) y MOPCKUM IUIOI0OBUMA, BOhy U noBphy.

Y 0BOM paly CIpOBEJEHO je UCTPaKHMBame C UWbEeM YTBphUBamwa KOJHU-
YyHEe apCeHa Kao je[HOr Off KOHTaMHHAaHAaTa XpaHe y y30pLHMMa Meca,
MPOU3BOJAa U MEXaHUYKH OTKOWTEHOT Meca (MOM) IOCTaB/bEHHU Y OK-
BUPY MHCHEKIUjcKOT Haa3opa y Penybnunu Cprickoj u yTBphrBama yc-
KinaheHocTH ca 3axTjeBuMa IIpdsuinHuKka 0 MAaxCuMarHo go3e0/beHUM KO-
JTUUUHAMA 30 0gpehene KOHTUAMUHANTIE ¥ XPAHU.

Y nepuony on oxrodpa 2015. no anpuina 2022. rogyHe aHaJIU3UpPaHoO je
378 y3opaka cBUKETHHE, 647 rosegune, 60 meca »XxUBHUHE, 72 TPOU3BOJA
u 106 MOM-a. KonnurHa yKynHOT apceHa ofpeheHna je MeTonom Xup-
PUIHE TeHepaluje aTOMCKE allCOPLUOHE CIEKTPOMETPHje HaKOH CyBOT
cniasbuBama npema BAS EN 14546.

O cBUX UCIUTHMBAHUX y30pakKa, Hajsehu youo ysopaka (73%) y kojuma
apceH Huje kBaHTU(UKOBaH (< LOQ) 3abusmexeH je y MOM-y, a Hajmawu
y cBuweTHuHHU (50%).
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Hajseha nmpocjeyHa BpHjegJHOCT KOJUYMHE apCeHa yTBpheHa je y mpo-
u3Boguma on meca (0,023+0,0457 mg/kg), a HajMawa y Mecy nepagu
(0,012+0,0076 mg/kg) u MOM-y (0,012£0,0054 mg/kg).

HajBuuie apcena je yrepheHo y mpousBonuma on meca ox 0,205 mg/kg
(kobacuua). Kaga je pyjeu o KOTUYMHU apCeHa y Mecy, Hajseha Komuuu-
Ha apceHa op 0,084 mg/kg 3aduspexeHa je y ropenuHy, 10K je y MOM-y
yrBpheno Hajsue 0,027 mg/kg apcena.

Ha ocHOBY pesynTaTa UCIIUTHBama apceHa yTBpheHa je ycknaheHocT ca
3axTjeBMMa IpOoIHUca.

C 0d3upom Ha TO 11a je HajBeha MpocjeyHa BpUjeJHOCT KOJIMYMHE apCeHa
3adubexxeHa y MpOU3BOAMMA OfI Meca, OMPAaBIAHO je MOojauyaHO U KOH-
THHYHWpaHO mpahewe KOJIMYMHE apCeHa y UCTUMa Kako Ou ce Jodumu
NOy3JaHHWjU MOJALM O CTENeHy U U3BOPY KOHTaMHUHAlHje XpaHe y LUJby
3aLITUTE 3[IpaBjba JbY/IH.

KipyuyHe pHjedH: apceH, KOHTaMUHAHT, 3IpaBjbe JbyIU
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ARSENIC IN MEAT, MEAT PRODUCTS AND MECHANICALLY
SEPARATED MEAT
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Abstract

Arsenic is a metalloid that exhibits metallic and non-metallic properties
in chemical reactions. Arsenic bound to organic compounds (As®")
and elemental arsenic are not toxic unlike inorganic trivalent arsenic
(As*"). Previous research has shown that inorganic arsenic compounds
can be associated with a number of malignancies. Inorganic arsenic is
mainly found in meat, dairy products and cereals, and organic arsenic
(arsenobetaine) in seafood, fruits and vegetables.

In this paper, a research was conducted with the aim of determining the
amount of arsenic as one of the food contaminants in samples of meat,
products and mechanically separated meat (MSM) submitted within the
inspection in Republika of Srpska and determining compliance with the
Ordinance on maximum permitted quantities. for certain food contaminants.

In the period from October 2015 to April 2022, 378 samples of pork, 647 beef,
60 poultry meat, 72 products and 106 MSM were analyzed. The amount of
total arsenic was determined by the method of hydride generation of atomic
absorption spectrometry after dry combustion according to BAS EN 14546.

Of all the samples tested, the highest proportion of samples (73%) in
which arsenic was not quantified (<LOQ) was recorded in MSM, and
the lowest in pork (50%).

The highest average value of arsenic was determined in meat products
(0.023 + 0.0457 mg/kg), and the lowest in poultry meat (0.012 = 0.0076
mg/kg) and MSM (0.012 £ 0.0054 mg/kg).
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Most arsenic was found in meat products of 0.205 mg/kg (sausage).
When it comes to the amount of arsenic in meat, the highest amount
of arsenic of 0.084 mg/kg was recorded in beef, while the MSM found
a maximum of 0.027 mg/kg of arsenic.

Based on the results of arsenic testing, compliance with regulatory
requirements was determined. Given that the highest average value of
arsenic was recorded in meat products, it is justified to intensify and
continuous monitoring of the amount of arsenic in them in order to
obtain more reliable data on the degree and source of food contamination
in order to protect human health.

Key words: arsenic, contaminant, human health
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Kratki sadrzaj

Rezistencija bakterija na antimikrobne supstance (antibiotike i hemoter-
apeutike) jedan je od najznacajnijih problema u veterinarskom javnom
zdravstvu. Pored patogenih bakterija, ta rezistencija opterecuje i nepa-
togene bakterije koje prenose gene rezistencije kroz prehrambeni lanac.
Koagulaza-negativni stafilokoki (KNS) su prepoznati kao tehnoloski
i zdravstveno vazni mikroorganizmi u proizvodnji hrane animalnog
porijekla, ali zdravstveni rizici se mogu ocekivati pri nalazu sojeva koji
prenose antimikrobnu rezistenciju. U Republici Srpskoj nema zvani¢nih
podataka prevalence rezistentnih KNS u hrani zivotinjskog porijekla.

Cilj ovog rada je bio da se ispita osjetljivost KNS izolovanih iz hrane
Zivotinjskog porijekla na odabrane antimikrobne supstance.

Otpornost prema imipenemu (IMI) i cefuroksimu (CXM) ispoljili su
svi izolati (100%), dok je 90% izolata bilo otporno na cefazolin (KZ) i
sulfametoksazol (SMX), na penicilinu (P), nalidiksinsku kiselinu (NA)
i linkomicin (LY) 80%, a na ampicillin (AMP) 70%.

Svi izolati su bili multiplorezistentni na pet i viSe antimikrobnih sreds-
tava.

Klju¢ne rijeci: antimikrobna rezistencija, multiplorezistentni, geni
rezistencije
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Abstract

Bacterial resistance to antimicrobial substances (antibiotics and che-
motherapeutics) is one of the most significant problems in veterinary
public health. In addition to pathogenic bacteria, this resistance also
burdens non-pathogenic bacteria and they also transmit resistance genes
through the food chain. Coagu